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EXECUTIVE SUMMARY 

E1 Introduction 

Kenya Electricity Generating Company (KenGen) has carried out, since 1980, extensive 
geothermal exploration, drilling of wells and production of electricity in the Olkarla volcanic 
complex located In the Kenya Rift Valley, about 120km from Nairobi. 

At present, the Olkarla area supports three geothermal plants (Olkaria I. II. and III) that 
generate electricity from the geothermal resources of the area. The Olkaria geothermal field 
has now been subdivided into four blocks that include: 

• Olkaria East (Olkaria I); 
• Olkarla Northeast (Olkaria II); 
• Olkalia West (Olkana III); 
• Olkaria Domes (Olkarla IV). 

OIkaria East production field supplies steam to the 45 (15X3) MWe Olkaria I power plant while 
OIkaria Northeast field provides steam to a 70 (2X35) tJrNe Olkaria II power plant and an 
additional Unit 3 Is under construction. The two power plants are owned by Kenya Electricity 
Generating Company Umlted (KenGen). An Independent Power Producer (lPP), Orpower 
owns Olkalia III power plant that currently produces 48 MWe. 

Olkalia Domes (Olkaria IV) is earmarked for a 140 (2x70) MWe power plant and several 
exploration wells have already been drilled for this purpose. KenGen has now developed 
plans to increase geothermal power production in the area under the Least Cost Power 
Development Plan. This will be achieved by optimizing the current potential In Olkarla I and II 
and the establishment of Olkaria IV. 

In compliance with Kenya's Environmental Impact Assessment (EIA) process. as outlined in 
the Environmentsl Management and Co-ordlnation Act (EMCA) 1999, KenGen completed and 
submitted an Environmental Project Report for the proposed project to NEMA In August and 
September 2009 respectively. KenGen subsequently prepared and submitted to NEMA the 
Terms of Reference (ToR) for the full ESIA study for approval leading to the preparation of this 
report. 

Project DssctjDtion 

The proposed power generation system and plant configuration have a conceptual design 
similar to those of the recently constructed Olkaria II Power Plant. The proposed project 
involves the construction of a power plant and associated Infrastructure such as the cooling 
tower, steam gathering system, swltchyard and transmission line. 

The proposed plant site for Olkaria IV is on privately owned land belonging to Kedong Ranch. 
The plant system will be a single flash condensing type (stearn flash). 

Project Location 

The Olkaria IV Domes Geothermal Field is located about 120km Northwest of Nairobi. 
Administratively, the project is located within Hells Gate location, Central division of newly 
created Naivasha district (hived from the former Nakuru District) In the Rift valley Province of 
Kenya. It Is one of the seven sectors of the Greater Olkaria geothermal area (GOGA) located 
in the central part of the Kenya Rift Valley located Skm to the south of Lake Naivasha. 
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Methodology 

This ESIA Report has been prepared in accordance with the Environmental (Impact 
Assessment and Audit) Regulations of 2003. It Is also guided by the World Bank's 
requirements for industrial projects and IFC's EHS Guidelines for Geothermal Projects. 

The study methodology comprised the following activities: 

• Preliminary meetings; 
• Data collection and Document review; 
• Site inspection and discussions with site personnel; 
• Air and Noise Dispersion Modelling; 
• Ecological Assessment; 
• Social Impact Assessment; 
• Community Resources Mapping; 
• Meetings with stakeholders; 
• Public Consultation; 
• Data Analysis; 
• Reporting. 

The ESIA Report has confined itself to the construction of Olkarla IV and associated 
infrastructure, although where necessary, issues that have impHcatlons on both exlsting 
Olkaria I and OIkaria " stations and the proposed Olkalia I Unit 4 and 5 have been examined. 

E2 Legislative and Administrative framework 

According to section 58 (1) of the Kenya Govemment's Environmental Management 
Coordination Act (EMCA), Number 8 of 1999 the proposed construction of Olkarla / unit 4 and 
5 Geothermal Power Ststfon project fails under the prescribed list of projects for which 
environmental Impact assessment Is mandatory, prior to implementation (Second Schedule, 
page 174 of EMCA No. 10 e/ectrlcallnfrastructure section (a) electrical generation stations). 

The EMCA has led to the setting up of various Regulations and Guidelines relevant to the 
project which include the following: 

• EnvIronments/Impact Assessment and Audit Regulations 2003; 
• Environmental Management and Co-ordlnation (Waste Management) Regulations 

2006; 
• Environmental Management and Coordination, (Water Quality) Regulations 2006; 
• Environmental Management and Coordination, Conservation of Biological Diversity 

(80) Regulations 2006; 
• Environmental Management and Coordination (Fossil Fuel Emission Control) 

Regulations 2006; 
• Environmental Management and Coordination (Controlled Substances) Regulations 

2007; 
• Environmental Management and Coordination (Wetlands, Riverbanks, Lake Shores 

and Sea Shore Management) Regulations 2009; 
• Environmental Management and Coordination (Noise and Excessive Vibration 

Pollution) Control Regulations, 2009. 

Other sectorallegistation relevant to the Project Includes: 

• Energy Act No. 12 of 2008; 
• Geothermal Resources Act; 
• Occupational Health and Safety Act; 
• Water Act 2002; 
• The Wildlife (Conservation and Management) Act; 
• The FisherieS Act; 
• Local Government Act Chapter 265 (Revised 1998); 
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• The Physical Planning Act Chapter 286; 
• The Land Acquisition Act Chapter 295; 
• Registered Land Act Chapter 300; 
• The Survey Act; 
• The Tourist Industry Licensing Act. 

The International Guidelines relevant to the project that have been discussed In the report 
include: 

• World Bank Environmental Assessment Policies and Procedures and relevant 
Safeguard Policies; 

• Japan Bank for International Cooperation (JBIC) and JICA Guidelines; 
• IFC Performance Standards; 
• African Development Bank (AfDB) Policies. 

According to the International Guidelines the Project has been classified as Category A or 
Category 1 requiring Full Environmental and Soclat Impact Assessment Study. 

KenGen's Envlronmgotal Management Systems 

KenGen has established Environmental Management as an Integral component of Its business 
planning since the company was established. To meet all the basic environmentally sound and 
socially acceptable practices at the local and International level, the company Initiated the 
implementation of ISO 14001 :2004 standards. Through the EMS system, KenGen has 
identified and documented its slgnHlcant environmental aspects and impacts on the 
environment and set in place interventions to manage these aspects. 

KenGen has further articulated its commitment in environmental management to the public 
and Its stakeholders through an Environmental Policy Statement, which Is also aligned with its 
vision and mission statements. The environmental policy statement commits the organisation 
to compliance with applicable laws and regulations, prevention of pollution, continuous 
improvement and accountability to the internal and external stakeholders and the public at 
large. 

To successfully sustain the good environmental management practices, KenGen has a fully 
fledged Environmental and Social Department at Olkarla to undertake the Implementation of 
environmental and social management plans of the existing Olkaria I and Olkaria II Power 
Plants and carry out monitoring of various parameters. 

E3 Description of the Project Environment 

Climate 

The climatic features In the Rift Valley, including the project area, are closely related to the 
altitudinal changes and variations induced by the local topography. The floor of the Rift Valley 
experiences higher temperatures than the highlands. At Naivasha (1.829m above sea level) 
the mean monthly temperatures recorded range from 15.9-17.8oC with a mean of 16.8oC. 
The mean monthly temperatures in Naivasha town range from 24.6 - 28.30C. 

Airqualitv 

The geothermal power stations assessed in this study operate by collecting steam from the 
geothermal fields. The steam is used to drive turbines which generate the electriCal energy In 
a Similar way that a coal-fired power station WOUld. The used steam is discharged as liquid 
water and vapour. The water vapour Is harmless in the atmosphere, but associated with the 
steam are non-condensable gases including carbon dioxide (CO2). methane (CH.) and 
hydrogen sulphide (H2S). The CO2 and CH. do not pose a threat to ambient air quality, 
although they are, along with water vapour. greenhouse gases, but H2S can be loxic at 
sufficienUy high concentrations. 
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There are no ambient air quality standards for hydrogen sulphide currently in force in Kenya. 
The study has adopted WHO guidelines and standards. According to the guidelines. 24-hour 
average concentrations should not be permitted to exceed 0.1 Oppm (0.15 mglm3

), beyond the 
immediate power station boundary. 

Hydrogen sulphide concentrations are monitored by KenGen In and around the Olkaria I and" 
power stations using manually operated samplers. Twelve sites are monitored at Olkarla I 
since 1997 and six sites are monitored at Olkarla II since 2003. 

The objective of these monitoring programs Is to monitor occupational health exposures rather 
than environmental conditions, but the data provide some guidance as to the maximum levels 
that are likely to arise in the environment close to the power stations and give some "spot" 
samples of condition In more remote' areas for example at the Lake View and Lake Side 
residential areas. The observations relate to average concentrations over a few minutes and 
are all made during the day. 

Some of these sites are in locations that could reasonably be classed as accessible to the 
public or at least representative of this area, e.g. KWS Gate, Lake Side, Lake View and the 
well sites (OW 10 and OW22). Most of the locations record low concentrations, at the well 
sites as would be expected. the odour threshold Is frequently exceeded, but none of the 
observation exceed the United States the TLV for hydrogen sulphide which is set at 10 ppm 
(15 mglm3) for an eight hour exposure. 

NQise quality 

The geothermal power stations assessed in this study generate noise from many sources 
which can be aggregated into two main sources; the cooling towers and the plant or building 
housing the turbines. 

In addition, geothermal projects involve two other potentially significant sources of noise, 
namely; construction of drill pads and drilling and testing of wells prior to converting them to 
production wells. While these latter operations are temporary (lasting for months to a period of 
around a year) they are potentially significant. 

Noise data monitoring is carried out on a weekly basis at Olkaria. Data collected between, 
January 2005 - June 2009 were analysed for both Olkaria I and II. 

Kenyan standards as prescribed by the Environment Management and Co-ordination (Noise 
and Excessive Vibration Pollution) (Control) Regulations 2009 require night time maximum 
permissible levels of 35 dB(A) (LAeq-10h) for commercial areas, residential areas and silent 
zones. 

Lake Naiyasha Basin 

Lake Naivasha is a shallow basin lake, sHuated 80Km northwest of Nairobi in the Kenyan Rift 
Valley. The name Naivasha comes from the Maasai "e-nslposhs", meaning approximately" 
that which is heaving that which ffows to and fro'. The lake contains freshwater supporting a 
rich ecosystem, with hundreds of bird species, papyrus fringes filled with hippos, riparian grass 
lands where waterbuck, giraffe, zebra and various antelopes graze, dense patches of riparian 
acacia forest with buffaloes, bushbuck and other creatures, beautiful swampy areas where 
waterfowl breed and feed and, at the same time, magnificent views of the nearby Volcanoes. 
Local fishermen depend on the lake for fish and crayfish. 

Although the lake is sHuated In a semi-arid zone, after the rainy seasons, the fragile soils of 
the surrounding hills and the valley bottom produce grass where the pastoral Maasai bring 
their herds for dry-weather grazing, thereby depending on the lake and its various watering 
points. 
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The solis of the project area differ widely in depth, texture and chemical properties mainly due 
to the local geology of the area. lithologically soils of Naivasha area can be broadly classified 
into two broad categories including the soils developed on volcanic rock materials and soils 
developed on lake bed sediments. The former soils are mainly derived from mixed 
assemblage of acid and basic lavas while the lake sediments are composed of a mixture of 
volcanic ash, reworKed volcanic material end autochthonous organic matter. Along the south 
eastem shore of Lake Naivasha, diatomite up to 1-2 metres thick Is present while in the north 
and north -eastern shores, slits, clays and' recent deposits are common (Thompson and 
Dodson 1963). 

Olkarla volcanic complex Is characterized by comendHe lava flows and pyroclastics on the 
sulface and basalts, trachytes, and tuffs In the subsurface. The litho-stratigraphy of the Olkarla 
geothermal area as revealed by data from geothermal wells and regional geology can be 
divided into six main groups: Proterozoic "basement" formations, Pre-Mau Volcanics, Mau 
Tuffs, Plateau Trachytes, OIkaria Basalt and Upper Olkena volcanics. 

TQDQqraohy 

The area is bounded to the west by the Mau Escarpment (3080m asl) and the Eburru volcanic 
pile, to the south east by the Longonot Mountain, to the east by the Kinangop Plateau and to 
the north and north east by Nyandarua (Aberdare) Range (3900 m asl). 

Flora 

The Olkana IV (Domes) area and the entire Hells gate National ParK Is composed of trees that 
are up to 20m in height, whether open continues canopy or not. The area is mainly covered by 
Tarconanthus camphoratus and Acacia xanthophloea trees mainly standing up to 35m tall. A 
few of the areas and mainly where the water table is high have some Acacia drepanolobium. 
The woodland vegetation In the project area is a rare feature. In this community, patches of 
Setaria sphacelate appear towards the sloppy grounds. Many of the spaces In this community 
are occupied by Arlstlda, Eragrostis cJllanensis along with Trsgus b6rteronianus. 

Fauna SPeclss 

The area and other environments around it support twenty three species of mammals such as 
small mammals, large herbivores, and a host of small herbivores. Most common animals 
include the Eland, Stelnbuck, Klipspringer, Water buck, Zebra (Equus burch8l1~, Kongoni 
(Acelaphus bUSBlaphus) , Gazelles (Gazella thomsonll and Gazella grantl~, 'Impala 
(Aecpyceros melampus), dik dlk (Rhyncotragus kirkiJ), African giraffe (Giraffe camelpardis) and 
African buffalo (Syncerus caffel') among others, The Jackal, Olive baboon, Rock hyrax, 
Hedgehog, Aardvark and leopard are also common species found In the Hells Gate 
environment. 

Avifauna species 

Due to its proximity to Lake Nalvasha, the project area has a variety of Avifauna, some of 
which are threatened. This however is not being treated as stand alone, and is related to the 
entire Hells Gate National ParK, Mt Longonot National Park and the adjacent ranches. To date 
one hundred and eight species of birds recorded in the area. A 1992 census of birds in this 
area recoded similar numbers. The cliffs and gorges found In the park are important breeding 
grounds of some of the bird species including the vultures and swifts. 

Social Environment 
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The power station development area lies In privately owned Kedong Akira Ranch. adjacent to 
Helfs Gate National Park. which was gazetted in 1984. three years after the East Olkarla Power 
Station commenced operation. 

The proposed site of the Olkarla Domes Power Station lies approximately 3.3 km south east of 
the existing of OIkarta I Power Station. The southern boundary of the closest flower farm 
(Oserian) Is approximately 5.2 km to the north-northeast of the proposed power station site. The 
Lake Is approximately 5.3 km to the north and Naivasha Town Is approximately 22km to the 
north-northeast. 

The primary impact area. for the purposes of the Olkarla soclo-economic assessment, Is the 
Heirs Gate National Park and the vii/ages around the domes field. This area is consistent with 
the anticipated envelope of potential physical impact, due to changes In air quality. noise quality 
and obstructions from the project constructions. 

The secondary Impact area includes those areas where the direct workforce and immediate 
suppliers of Indirect labour (both for construction and operation) could reasonably be expected to 
commute on a dally basis. This includes market centres like Kamere, DCK, Kongoni and 
Karaglta, Ndabibl, Moi Ndabl and Malella. 

CUltural Cnvironment 

The cultural environment of the project site is mainly Influenced by the Maasai Community 
living In the project area. They are pastoralists and keep cows, goats and sheep as the main 
source of their livelihood. The settlers graze the vast terrain as this has provided pasture for 
their animals from time immemorial. The Maasais have lived on this land for as long as many 
of them can remember. The Maasais have a unique land tenure system and have pennanent 
residential places known as i>Cmbamaf' and live in large communities. However, should these 
permanent locations dry up such that there is no enough pasture for the animals to graze on, 
some of the Maasal community will move out of the "Cmbamat" in search of pasture 
elsewhere temporarily for as long as a year or so only to come back when animal pasture is 
restored in their previous grazing grounds. The temporary nomadic residences are known as 
IlgoOOr( or Cmuate. 

E4 Project components 

The process of generating geothennal electricity at the Olkaria IV will be exactly the same as 
that for the existing Olkaria /I power plant. 

The main constituents of geothennal fluids are geothermal steam and a small quantity of 
geogas (comprising carbon dioxide, hydrogen sulphide, oxygen, nitrogen and methane). 
Geothennal steam will be used to drive two 70 wrN turbines, and is therefore the main raw 
material. . 

Three main waste products will result from the process: 

• Brine, which is separated from the steam at the production wells; 
• Condensate, which will be produced when the steam passes over the turbine; 
• Non condensable gases, which will be released through the cooling towers. 

Geothermal wells will be drilled to provide steam for the process. The physical structures to 
be constructed comprise a new power statIon, COOling tower block, steam gathering system, a 
switch yard and a transmission line. 

Activities during operation will be the same as for Olkalia II, namely operation and 
maintenance of the plant and associated Infrastructure. 

E5 Project altematives and technologies 

. There are three geothermal power piant technologies being used to convert hydrothermal 
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fluIds to electricity. The conversion technologies are dry steam, flash, and binary cycle. The 
type of conversion used depends on the state of the fluid (whether steam or water) and its 
temperature. The proposed Power Station will use flash steam technology. 

E6 Public consunation and disclosure 

The most Important social Issues within the project area touch on Impacts of OIkaria I and II on 
the labour force and job creation, and the Interaction of the Power Stations with the labour 
force In the flower industry in the surrounding farms and the local communities, in particular 
the Maasai. 

Stakeholders Consulted 

Consultative Meetings at district and local levels included discussions with the provincial 
administration, vUlage elders, KenGen staff, specialists and key informants were done. The 
consultations Inc/uded: 

• Direct, Personal Interviews with selected Informants. 
• At least four Focus Group Meetings with authorities and technical personnel (Districts 

Heads of Department in Naivasha and local administration right from the DC to the 
Village Heads). 

• At least five Public Meetings in the project area. 
• Stakeholder's workshop held on 21 October 2009 to present the results of the ESIA 

Study. 

Naivasha. • Village Elders from manyattas in project area 
• KENGEN staff 
• District Officers, Chiefs and Sl.Ib-chiefs 
• 

Project Affected Persons (PAPS! and Proiect Beneficiaries 

Over and above establishment of the PAPs soclo-economlc environment, the census 
questionnaire was also designed to get the comments of the PAPs on the project. Copies of 
the responses are presented in Appendix 3 of this Report. 
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Results of the Consultation 

Acceptance of the pro/ect 

A good number (99%) of the respondent admitted that they were aware of the project and the 
activities under the Project. The Information had been disseminated through KenGen officials 
and some mentioned that already the project has been started by drilling the exploration wells 
meant for the project within the area. 

Identification of PAPS 

During the public consultation and social assessment, the people living within the project area 
and are likely to be resettled were identified. 

Land acquisition and expropriation 

All the respondents expressed fears of the KenGen's ability to expropriate people given 
previous experience where the local community were forcibly removed from the land without 
compensation and without due consideration of the historical problems they have faced. They 
also expressed their fears on embezzling funds meant for the exercise. When It comes to law 
enforcement In some cases of expropriation, there Is still a worrying slowness In monitoring 
and evaluation of the enforcement measures. 

Problem of social integration of family members 

The majority of those Interviewed (SO%) said that the expropriation and relocation of persons 
to a new site means that the members of the relocated family must be SOCially Integrated In the 
new community. Indeed, people can live with a new community that does not have the same 
social organisation as the one they are coming from. Children and wlnerable people can 
undergo soclo-behavioural shock due to this shift in environment. 

Land ownership 

During community consultation and at public meeting held in Cuttural Centre which included 
the residences of 010 Maiyana, 010 Sinyat, 010 Nongot, Cultural Centre and Narasha, and at 
meeting held in Malella. It was clear that there is conflict of land ownership between the 
Maasai Community IMng within the project area and Kedong Ranch Ltd. The Land L.R. 
No.8396 is a large parcel covering some 75.769 acres of land being a leasehold title for a term 
of 999 years from 181 May 1950 and registered in the name of Kedong ranch Ltd. At the same 
time, the Maasai community has a claim on this land by virtue of having lived and used the 
land for a long period of time thereby having an interest in the form of uEmbamat" - permanent 
residence. Part of this land would need to be acquired for the purpose of development Olkaria 
IV power station. 

There was also conflict of land ownership L.R No.8398/2 between the Maasal community and 
Ngatta Farmers Co-operative Society Ltd. This is part of the land occupied by the Ole Mayana 
Village presently_ 

E7 Environmental and social impacts and mitigation measures 

lmoact Identification 

The study has predicted and evaluated antiCipated impacts using acceptable standard 
methods of Impact prediction and evaluation. Constant reference to a checkU't of project 
activities was made and scores were assigned in an assessment table In order to make an 
obfective assessment of how each of the project activities would impact on a particular 
environmental and social medium. 

The significance of Impacts is subjective, but the value Judgments required were best arrived 
at by consensus. The study team used several approaches such as brainstorming and use of 
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checklists and matrices, to identify the main sources and establish the potential impacts from 
the proposed main project activities. 

Public participation and consultation with a wide sector of the community were conducted to 
reduce uncertainty. 

Impact assessment scoring 

The impacts were evaluated using the parameters of magnitude, significance, probability and 
duration of occurrence. Evaluation of the identified impacts was guided by careful assessment 
and judgment of anticipated consequences with regard to set standards or pre-development 
environmental situation of the site. 

Project activities in the Olkaria IV Domes area will involve construction of power station and 
related facilities. The impacts generated from these works therefore, will generally be 
incremental in nature. 

Positive lmoacts 

The proposed project will have significant positive Impacts when compared to other forms of 
power production especially thermal power which Involves the burning of fossil fuel. The major 
positive impacts of the project will Include: 

• Stabilization of electriCity in Kenya, 
• Reduction of costs of electricity and hence costs of business; 
• Promotion of economic growth in the country, 
• Contribution to the Government revenue, 
• Increased employment, 
• Improvement of roads and 
• Extension of corporate social responsibility in the project area. 

In addition the proposed project Is likely to have the potential for carbon trade among other 
positive benefits. 

Negative ImPBcts 

The proposed project will have adverse Impacts which will need to be mitigated. The major 
negative impacts of the project discussed in this report will Include: 

• Land acquisition and Resettlement, 
• Impact on Flora, 
• Loss of migratory corridors, 
• Loss of habitat, 
• Soil erOSion, 
• Degradation of the cultural values and norms in the area, 
• Increase In the levels of crime of the area, 
• Degradation of air quality. 

The impacts are summarised below: 

Land aeauisltlon and expropriation 

The proposed Olkaria IV power plant is located on privately owned land belonging to Kedong 
Ranch. There are also Maasai villages / settlements within the land area (1461 Ha) deSignated 
for the project. These villages are: 

• 010 Nongo!; 
• Oio Sinyat; 
• Cultural Centre. 
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For the project to be realised, the villages will need to be relocated. A Resettlement and 
Compensation Plan is being drawn up separately for this aspect. 

Impact on Air Quality 

The proposed development will have no impact on the local climate; however geothermal 
power stations emit Insignificant amounts methane and carbon dioxide which are both 
greenhouse gases. 

There are no ambient air quality criteria for hydrogen sulphide currently in force in Kenya. 
However, World Health Organisetlons (W.H.O) standards have been applied in this report, and 
shows that the operations are within the acceptable limits. 

From the results of the air dispersion modelling studies, It is notable that the new Olkarla IV 
power plant which will discharge the H2S through the cooling tower emission provide much 
greater plume rise and much better dispersion. Thus the 70 MW plant will create less impact 
(due to H2S emissions) than does the original 45 MW Olkarla 1 Power Station. The 
incremental Impact Is minimal. 

The air quality modelling has been done based on the existing power stations and anticipated 
stations. The results indicate there is going to be effects of hydrogen sulphide (odour nulsanca 
and possible health effects due to exposure to 0.1 ppm H2S) to the communities IMng In the 
following villages: 

• 010 Nongot; 
• 010 Sinyat; 
• Cultural Centre. 

The detection of H2S odour depends on short-term concentrations of a few seconds exceeding 
the odour threshold. The detection of odour would not normally be sufficient grounds to 
prevent a development or to require mitigation to be undertaken. 

Impact on NoIse and Vlbratloo 

Noise Impacts have been assessed using a noise prediction model to estimate noise levels 
that will occur in the neighbourhood of the power station and well field during the well testing 
phase and during operation of the power station. The predicted cumulative noise levels have 
been presented as contour plots showing the "maximum" predicted noise levels over the area 
of interest. 

From the results of the noise dispersion modelling studies, it is notable that Olkaria IV power 
plant will impact the following villages; 

• 010 Nongot; 
• 010 Sinyet; 
• Cultural Centre. 

The noise modelling studies for the project recommended that aI/ settlements outside the 35dB 
(A) (LAeq-10h) contour should be relocated as this land will be exposed to noise levels above 
the acceptable noise limits and there is no other cost effective practical mitigation measure. 

Impact on Lske NSivsshs 

The single source for all water abstraction around the project area is Lake Naivasha. This 
includes direct water abstraction by the geothermal operations for drilling and housing estate. 
Other water abstraction Is for Irrigation purposes. 

Historically, water-levels at Lake Naivasha fluctuate significantly and it is likely that they will 
continue to do so. Lake Naivasha has no surface outlet, with the natural water level changes 
over the last 100 years being more than 12 meters, The water level can change several 
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meters within just a few months, causing a shift of the shoreline of severai kilometres. For 
Instance, available data shows that the lowest recorded lake level was in 1971 at 1881.6 m 
asl. Whereas in 2009 the lake level is at 1884.2m asl. These dynamics add an extra dimension 
to the riparian ecosystem, as well as complicating the water resource management issues. 

The amount of lake water drawn by the existing geothermal project and the proposed 
development has been shown to be a small proportion of the total amount of water abstracted. 
In 2000, KenGen abstracted an estimated 919,840m3 of water, and this rate declined until the 
year 2008 when the abstraction rate increased up to 1,300,820 m3

• The increase in the 
abstraction rate in the year 2008 was due to the increased drilling activities during that year. 

Under nonnal circumstances otherwise. when no drilling Is going on. the average water 
pumped from Lake Naivasha Is approximately 1400m3 per day. The Olkaria IV will require 
2500 m3 of fresh water at start up. Thereafter for about three years, only a very small quantity 
of water Is necessary for topping up. The estimated total water abstractions from the lake for 
irrigation purposas is 64.000.0oom3 per year. On its own therefore it is unlikely that the 
expansion of the geothermal projects will significantly affect the lake level. 

It is important to consider that over the expected 30-year Ufe of the proposed power station, 
there are likely to be periods when the lake level will be very low. KenGen should therefore 
not rely on the lake as a source of water for the entire life of the power plant. Contingency 
plans should be made for alternative water sources for drilling and domestic purposes. 

Impacts on flora and fauna 

Vegetation will have to be cleared at the proposed site, as well as along the new steam line 
routes. Installation at the steam lines will cause minor disturbances to animals due to clearance 
of vegetation and increased human aCtivity during the construction phase. These disturbances 
can be mitigated by controlled clearing and construction activities. In addition, the recently 
rehabilitated X2 Ouarry may have to be reopened for the winning of construction materials. 

The area earmarked for Olkaria IV Is generaUy a wildlife dispersal area. Consequently, 
development of the site will not cause any significant impacts on the faunal community. 

However, the brine and steam condensate released from the drain pots Into natural 
watercourses will have concentrations of minerals, fluorides and arsenic. This can pose a 
threat to wild animals that may drink the brine. All brine and condensate discharges must 
therefore be re-inJected into deep wells. 

Insulating Oils and Fu6ls from the substation 

Highly-refined, mineral insulating oils are used to cool transformers and provide electrical 
insulation between live components. They are typically found in the largest quantities at 
electrical substations and maintenance Shops. Sulfur Hexafluoride (SFS) may also be used as 
a gas Insulator for electrical switching equipment and in cables. tubular transmission lines, and 
transformers. SF6 may be used as an altematlve to insulating olts. However. the use of SF6. a 
greenhouse gas with a significantly higher globsl warming potential (GWP) than C~ shOuld 
be minimized. 

Impacts of Fuel and Chemical Storage on Sits from ths substatiOn 

Spilled chemicals can contaminate soil as well as pollute inshore waters and hazardous and 
flammable substances (e.g. diesel olt, paints. thinner. solvents, etc.) when improperly stored 
and handled on the site become potential health hazards for construCtion workers. It Is 
anticipated that refueling and maintenance of large vehicles will take place on the construction 
site and that, correspondingly, there will be storage of fuel and lubricants on the site. 

Visual aesthstics 

The power plant and the transmission line will affect aesthetics by: 
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• Visual impact of the additional power plant and associated Infrastructure within the 
landscape; 

• Degrading the surrounding environment (Intruding on the view of a landscape); 
• Enhancing a resource by evoking an image of economic and industrial strength in the 

project district. 

Socia-economiC Imoacts 

For the purpose of assessing social and economIc impacts. two areas have been considered. 
The first is referred to as the primary Impact area, which includes the Hell's Gate National Park 
and the adjoining land to the north. which may experience dIrect effects due to the project, 
either due to being able to see the development. experience odours or noise from the project. 

Because of variability in the direct impacts as the dispersion conditions change. or as noise 
propagation conditions change. It Is not possible to define these areas precisely. However. 
beyond a distance of three to four kilometres from the proposed power station, the direct 
effects are expected to be minimal. The secondary Impact area Includes a much wider area 
where other social and economic effects may be experienced. This has been taken to include 
the Nalvasha Location (940 km2

). 

The consultants have studied the Municipality development plans and have held discussions 
with local officials. as well as residents and business people. 

The consultants recommend that provided adequate steps are taken, as indicated here. in the 
area of infrastructure and social facilHies, and provided a joint planning approach continues 
between KWS and KenGen for the optimum management of hell's Gate National Park, the 
socio-economic aspects of the project will not cause undue concern. 

SPread of HIVI AIDS and SID's awatengss 

HIVIAlds and STO's awareness during construction is expected to continue even during the 
operations of the project. KenGen has well established programme which deals with 
contractor's awareness and campaigns on curbing the spread of HIVI AIDS and STD's 
awareness and therefore it Is anticipated there Impacts will be minimal. 

NeqatJye Impacts durina Decommissioning 

The main negative Impacts during the decommissioning phase are the 109S of habitat 
associated with leaving abandoned plant, equipment and buildings without any attempt at 
rehabilitation. Unplanned. careless and disorganised removal of physical facilities can cause 
further loss of habitat. Once the structures are removed the sites can be left to undergo 
succession, or be rehabilitated to achieve average status with the neighbouring area. An 
additional problem is the abandoned wells (holes) which can be a wildlife and human hazard. 

E8 Environmental and social management and monitoring plan 

The Environmental Section at Olkaria carries out monitoring actlvHies for the entire geothermal 
development. It is recommended that monitoring of the following continues, as stipulated in 
the Environmental Operational Procedures: 

• Precipitation chemistry; 
• Significant environmental elements; 
• Meteorology; 
• Noise levels; 
• Hydrogen SUlphide. 

Furthermore, a number of Independent studies have been proposed to provide baseline 
information which will prove valuable in later yealS to assess the impact of the geothennal 
power plants on the area of influence. These studies would aim to establish: 
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• Impacts on resettled community; 
• Point sources of pollution affecting water quality in Lake Naivasha; 
• Vegetation patterns of Hell's Gate National Par1c; 
• Long.-term impacts of geothermal emissions on flowers, horticultural produce and the 

natural flora; 
• Wildlife populations in Hell's Gate National Par1c and the surrounding areas; 
• Changes in land use around the Lake Naivasha Basin. 

An environmental and SOCial management plan has been prepared to cover all the phases of 
the project life: design, construction, operation and maintenance. The plan deSCribes each of 
the main mitigation measures to be implemented, their frequency. and who should be 
responsible during and after construction. Environmental and social monitoring, as integral 
parts of the environmental management plan. has also been Included. 

Prior to mObilisation, the Contractors should also prepare their own environmental 
management plans, Including a schedule of works, for review by the Project Manager. 

The responsibility for supervision and implementing all the proposed mitigation measures 
during construction and the defects liability period will lie with the Project Manager and the 
Contractors, respectively. After the defects liability period, responsibility for the maintenance 
of Olkaria IV will rest with the Geothermal Manager, While monitoring wlU be undertaken by the 
Olkaria Environmental Section. 

The ESIA proposes that KenGen enhances its capacity of the Environment Section both 
during the construction and operetlon phases of the project to be able to cope with additional 
challenges emanating from this project. This will ensure that all the targets are achieved and 
that the environmental responsibilities and obligations of ESIA and the respective geothermal 
statiOns and sections are satisfied during project implementation. 

Conclusions 

The proposed project has great economic significance to the country, given the Increasing 
demand for electrical power. 

The World Bank and the United States Environmental ProtectiOn Agency regard geothermal 
energy as ·clean energy", as it is generally less polluting than fossil fuels. In addition. 
geothermal energy Is considered a renewable as well as sustainable resource. 

The study has also established a number of negative environmental consequences that the 
project activities are likely to induce. The negative impacts changes In Air and noise quality, 
Land take and involuntary resettlemant, Interference with the Hell's Gate Par1c Operations. and 
use of water from already declining Lake Naivasha. However, It will be possible to mitigate 
these negative Impacts by Implementing the recommended environmental management and 
monitoring plans. 

The Project should comply with all local laws and regulations, which seek to ensure that the 
construetlon wor1c does not adversely affect the environment and social community resources. 
Any adverse impacts that arise will be mitigated on an on-going basis. These shall be included 
in an updated ESMP. 

In conclusion, therefore, provided the recommended mitigation and environmental and social 
management measures including the Resettlement ActIon Plan are effectively implemented 
during the construction and operation phases of the proposed Olkarla IV station. the 
anticipated environmental and social impacts win, for the most part, have low significance. 

The Resettlement Action Plan for the affected community has been prepared as separate 
Report. 
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1 INTRODUCTION 

1.1 Background 

This document Is an Environmental and Social Impact Assessment (ESIA) report for the 
proposed fourth Geothermal Power Plant to be called Olkarla IV Power Station. The project is 
expected to generate an additional 140MW of electricity per day to the national electricity grid. 

Kenya Electricity Generating Company (KenGen) has carried ouf, since 1980, extensive 
geothermal exploration, drilling of wells and production of electricity In the Olkaria volcanic 
complex located In the Kenya Rift Valley, about 120km from Nairobi. 

At present, the Olkarla area supports three geothermal plants (Olkalia I, II, and III) that 
generate electricity from the geothermal resources of the area. The Olkaria geothermal field 
has now been subdivided Into four blocks that include: 

• Olkaria East (Olkana I); 
• Olkaria Northeast (Olkalia II); 
• Olkaria West (Olkaria III); 
• Olkaria Domes (Olkaria IV). 

Olkaria East production field supplies steam to the 45 (15X3) MWe Olkaria I power plant while 
Olkarla Northeast field provides steam to a 70 (2X35) MWe Olkana 11 power plant and an 
additional Unit 3 Is under construction. The two power plants are owned by Kenya Electricity 
Generating Company UmHed (KenGen). An Independent Power Producer (IPP), Orpower 
owns Olkana 111 power plant that currently produces 48 MWe. 

Olkana Domes (Olkaria IV) is earmarked for a 140 (2x70) MWe power plant and several 
exploration wells have already been drilled for this purpose. KenGen has now developed 
plans to increase geothermal power production In the area under the Least Cost Power 
Development Plan. This will be achieved by optimizing the current potential in Olkalia I and II 
and the establishment of Olkaria IV. 

GIBB Africa Ltd as a firm of Experts Registered by NEMA was commissioned by KenGen, to 
undertake Environmental Social Impact Assessment (ESIA) Study for its proposed Olkalia IV 
Geothermal Power Plant at the Domes Area In Olkaria in Naivasha District. Prior to this, 
KenGen had submitted the Environmental Proj9Ct Report prepared by West Japan 
Engineering Consultants to NEMA. KenGen subsequently prepared and submitted to NEMA 
the Terms of Reference (ToR) for this study for approval. 

The geothermal wells exploration phase has not been considered In any detail in this report 
because this stage is essentially complete at this time and the National Environmental 
Management Authority had issued license for the EIA for drilling for the geothermal wells. 

1.2 Project Location 

The Olkaria IV Domes Geothermal Field is located abouf 120km Northwest of Nairobi. 
Administratively, the project is located within Hells Gate location, Central division of newly 
created Nalvasha district (hived from the former Nakuru District) in the Rift valley Province of 
Kenya. It is one of the seven sectors of the Greater Olkarla geothermal area (GOGA) located 
in the central part of the Kenya Rift Valley located Skm to the soufh of Lake Natvasha (see 
Figure 1.2 and 3). 

Access to the site Is from the Moi South Lake road through the Hells Gate National Park. The 
site neighbours Heirs Gate National Park, which was gazetted in February 1984. The park is 
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spectacularly scenic, its main attractions being the Hell's Gate cliff face, Hell's Kitchen and 01 
Njorowa Gorge. 

The proposed location Is at Kedong, Akira Ranch located to the east of the Eastern 
Steamfield. Longonot and MaieUa Ranches are located to the south. Oserian Estate lies to the 
north of the Northeast Steamfield and beyond Oserlan to the west is Kongonl Farm. The 
ranches are essentially cattle ranches, although the Maasal have been seen to herd their 
livestock through the ranches as weD as Hell's Gate National Park. Thus the site Is located in 
the midst of an array of environmental and social contexts. 

1.3 Project feasibility and Justification 

Olkaria IV (Domes) is one of the seven sectors of the Greater Olkaria Geothermal Area 
(GOGA). It Is located to the south of Lake Nalvasha in Kedong Ranch. Olkaria IV area 
measures about 4 km2 that Is bound by Hell's Gate and 01 NJorowa Gorge to the west and a 
ring of domes to the east and south. 

A feasibility study for the proposed project was completed by West Japan Engineering 
Consultants in August 2009. 

Kengen proposes to undertake this project for the following reasons: 

• Excess steam Is available from Olkaria I and II Power Plants; 
• Electricity generated by geothermal means Is the cheapest of all generation, at base load; 
• Geothermal energy Is environmentally friendly; 
• There is available space for expansion near Olkaria I Power Station; 
• The project ranks favourably among projects planned In KenGen's Least Cost Power 

Development Plan. 

1.4 The need for more power resources in Kenya 

The current energy policy objectives in Kenya emphasize the need for energy availability and 
accessibility at cost effective prices. The policy also supports sustainable socia-economic 
development while protecting and conserving the environment. The main sources of energy in 
Kenya are electricity, wood fuel, petroleum and renewable energy. Of the total energy 
requirements in the country. the bulk (68%) of the country's primary energy consumption 
comes from wood fuel and other biomass sources. This Is followed by petroleum at 22%, 
electricity at 9% and other sources at 1%. 

Of the above main sources of energy in Kenya, electricity Is very crucial for the economic 
development of the nation. The provision of Inexpensive and reliable supply of electricity Is the 
lifeblood of the economy. 

Currently the electricity sector In Kenya only reaches an estimated 10% of the population. 
Further electricity generation Is therefore necessary in order to reach a greater percentage of 
the population necessary to promote economic growth. The sRuatlon Is aggravated by the fact 
that 60% of the electric power produced is based on hydropower which has been often 
unreliable especially during the dry seasons. 

For example In 1999 and 2002, severe droughts greatly affected the power production of the 
hydroelectric dams along the Tana and near1y brought economic activities to a standstill. 
Today's (October 2009) hydro electric power situation in the country is still grave. KenGen has 
already closed the Masinga Dam due to the low water levels In the Tana River and Kamburu 
Dam could be closed soon if the present dry spell persists. The above experience underscores 
the need to.'ncrease power production and to diversify the power sources. 
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The implementation of the proposed Olkaria Optimization Project is a step towards energy 
sustainability in Kenya. When implemented it will help the country to address power shortage 
and enhance further economic growth. 

1.5 Energy situation in Kenya 

The most important electricity producer in Kenya is the majority state owned parastatal, 
KenGen. Besides KenGen there are four (4) Independent Power Producers (IPPs) whiCh 
Include lberafrlca, Westmont, Tsavo Power and Orpower. The Kenya Power and lighting 
Company (KPLC), also a state owned parastatal has the monopoly over the transmission, 
distribution and sale of electricity in Kenya. The power regulator in Kenya is the Energy 
Regulatory Commission (ERC). 

Total installed capacity rose by 6.0% in 2008 compared to 1.7% In 2007. The rise in the 
installed capacity was the result of increases In thermal and hydro installation from 389.3MW 
and 6n.3 MW In 2007 to 418.9MW and 719.0 MW respectively in 2008. The increase In hydro 
Installation resulted from the commissioning of Sondu- Miriu hydro power project with installed 
capacity of 60 MW. Geothermal and cogeneration installed capacity remained unchanged over 
the last three years. 

It is noted that total electricity generation recorded a decelerated growth of 2.1 % in 2008 
compared to a growth of 7.3% in 2007. This was largely due to an 8.9% decline in electricity 
production from hydro generation power sources. The decline in hydro power generation was 
attributed to the low water levels at the hydro electr1city power generation dams along the 
Tana River. Generation from thermal 011 and geothermal plants rose by 23.6 and 5.1 % in 2008 
compared to declines of 4.5% and 5.4%, respectively, in 2007. 

While diesel generallon capacity in Kenya became operational since September 2001, 
geothermal energy is still the preferred option for electricity system expansion for the 
Government of Kenya (GoK) , because it uses an indigenous energy supply source which 
reduces exposure of the country to fuel price fluctuations. It increases security of supply and is 
environmentally preferable to diesel plants. 

1.6 Background of the geothermal energy situation 

1.6.1 Olkarla I power station 

This was the first geothermal power generating station in Africa. Olkaria I has an Installed total 
capacity of 45MW and was commissioned in 1981. 

The power station, however, has a steam gathering capacity with potential to produce 70MW. 
Based on numerical simulation studies for Olkaria geothermal field carried out in 1981. it Is 
estimated that the 2km2 Olkaria East field could sustain 45MW of electrical power production 
for 25 years. A total of thirty three (33) wells have been Interconnected In this field but only 28 
wells are necessary to support generation of 70 MW. 

1.6.2 Olkana II power station 

Olkaria II Is provided with steam from twenty (20) production wells. The power station was 
commissioned in September 2003 with installed capacity of 70MW. However, IfS steam 
gathering capacity has potential for the production of 98MW. Between Olkaria I and II, there is 
an estimated steam surplus with potential for the production of 53MW. To utilize this steam 
potential KenGen is currently building a third generating unit of 35MW at Olkarla II. It was 
envisaged that a steam pipeline would be built interconnecting the two fields for the putpOse of 
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transferring steam from Olkarla I to Olkaria II to run the Olkaria II unit 3. 

1.S.3 Olkaria III power station 

The Olkaria III is the first private geothermal power plant In Africa. This Is a geothermal steam 
- binary combined cycle power plant Which was built and owned and operated by Ormat. 
Currently, it produces 48 MW of geothermal power which is sold to KPLC. 
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FIGURE 1.1: LOCATION OF OLKARIA GEOTHERMAL FIELD IN KENYA 
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Figure 1.2 Map of the Great Olkarla Geothermal Areas showing location of Olkarla I units 4 and 5 
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Figure 1.3 Map of the Olkaria geothermal area showing the neighboring facilities for OIkaria Domes 
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1.7 Purpose of carrying out the ESIA 

1.7.1 Justification for preparation of the ESIA Report 

The need to undertake an environmental Impact assessment for the project emanates from 
the following observations, among others: 

Under section 58 (1) of Kenya Govemment's Environment Management Coordination Act 
(EMCA), Number 8 of 1999 and the Environmental Impact Assessment and Audit Regulations 
of June, 2003, the proposed Construction of Olkarla IV Geothermal Power Station falls under 
the prescribed list of projects for which environmental impact assessment is mandatory, prior 
to Implementation (Second Schedule, page 174 of EMCA No.10 electrical infrastructure 
section (a) electrical generation stations). 

The basis is that the proposed project constitutes several activities, which would generate 
considerable changes and significant effects to the environment including on land, water, 
atmospheriC resources and biological diversity. Thus, the ESIA is designed to establish, in 
advance, some appropriate level of environmental management measures for synchronization 
in project activities from the planning stage to Implementation. 

The proposed Geothermal Project falls under prescribed list of projects (category A) under the 
World Bank's Operational Policy (OP4.01 -Environmental Assessment). This study will cover 
World Bank Operation POlicies 4.01,4.04, 4.10 and 4.11,4.12. 

1.7.2 Objectives of the ESIA 

The aim of the assessment is to highlight potential environmental and social impacts of the 
proposed project, and to establish an environmental management plan for mitigating the 
potential negative impacts. 

Key specific objectives for the assessment are: 

• To outline the objectives of the proposed project activities; 
• To review the planning and Implementation of the proposed project activities in line 

with environmental policies and procedures of the Government of Kenya and relevant 
International Operational Policies to be triggered by the proposed activities, for 
consideration In the planning and implementation of the project activities; 

• To predict the main potential environmental and social impacts of the planned project 
activities; 

• To develop an environmental and social management plan with recommended 
mitigation measures and strategies for addreSSing negative Impacts In the course of 
project Implementation and operation; 

• To develop a resettlement policy action plans for the project; 
• To recommend appropriate training for environmental planning and mqnitoring in the 

project activities. 

1.7.3 Target Group for the ESIA Report 

This Environmental and Social Impact Assessment Report has been prepared for use by 
different stakeholders to be involved in the project. The report contains useful information on 
policies and procedures to be adhered to, Implementation modalities, analysis of potential 
environmental and social Impacts and suggested mltigation measures at various stages of the 
project actMties. The information will be useful in planning, implementation, management and 
maintenance of the plant. 

In this regard, the report will be useful to the following stakeholders: 
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• The Implementing agency, KenGen; 
• The Lead Agencies; 
• The NEMA monitoring and compliance section; 
• Funding agencies and donors for the proposed Olkaria IV project; 
• Planners and engineers to be Involved In preparation of designs and plans for project; 
• Contractors engaged in the construction works for the project; 
• The potential project affected persons (PAPS) living within the project area; 
• Beneficiaries of the proJect both at local and regional level. 

1.8 Methodology 

1.8.1 Approaches to undertaking the ESIA 

This ESIA Report has been prepared in accordance with the Environmental (Impact 
Assessment and Audit) Regulations of 2003. It is also guided by the World Bank's 
requirements for industrial projects and IFC's EHS Guidelines for Geothermal Projects. 

The study methodology comprised the following activities: 

• Preliminary meetings; 
• Data collection and Document review; 
• Site Inspection and discussions with site personnel; 
• Air and Noise Dispersion Modelling; 
• Ecological Assessment; 
• Social Impact Assessment; 
• Community Resources Mapping; 
• Meetings with stakeholders; 
• Public Consultation; 
• Data Analysis; 
• Reporting. 

The ESIA Report has confined itself to the construction of Olkaria IV and associated 
infrastructure, although where necessary, issues that have implications on both existing 
Olkaria I and Olkana II stations and the proposed Olkaria I Unit 4 and 5 have been examined. 

1.8.2 Methodology for air quality assessments 

(a) Approach to the aas888ment 

The US EPA approved dispersion models CALMETICALPUFF (version 5) (ScIre et al., 2000A 
and Scire et al., 20(08) have been used to assess the effects of emissions from the existing 
and proposed geothermal plants. CALMEr is a computer program that prepare the 
meteorological data into the hourly three dimensional database required by CALPUFF. which 
Is the dispersion model that predicts the transport and diffUSion of the emissions. The 
CALMETICALPUFF suite of models is approved by the United States Environmental 
Protection Agency (US EPA) for air quality assessments. The approval process is time­
consuming and the approved versions of the model lag behind the most recent updates. The 
models used for this assessment were the latest versions available at September 2009 namely 
CALMET Version 6.326 Level 080709 and CALPUFF Vers;on 6.262 Level 080725. 

(b) Meteorological data 

As Indicated above CALPUFF requires information about the dispersion characteristics of the 
area being modelled. In particular. data are required on wind speed, wind direction, 
atmospheric stability class and mixing height. 

A meteorologiCal Climate station is operated at X Camp site 2 in Olkaris I however although 
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this station was operational at the time the 1994 Environmental Assessment was prepared this 
station does not currently record the hourly wind speed and wind direction data needed for 
dispersion modelling. 

The required data have been generated using the Commonwealth Scientific and Industrial 
Research Organisation's (CSIRO) prognostic wind field and dispersion model known as TAPM 
(CSlRO, 2005). TAPM generates Information on three-dmenSional winds and vertical 
temperature profiles (and other parameters) over a user specified grid. The model makes use 
of the Australian Bureau of Meteorology's Umltad Area Prediction System (LAPS) to generate 
the three dimensional wind fields. The computed wind fields are based on global observation 
of temperature, pressure, relative humidity, sea-surface temperatures etc and these 
parameters are adjusted to take account of local topography. land use etc so that the effects of 
these relatively small scale features (down to a spatial scale of approximately 1 km) on the 
synoptic scale winds can be taken Into account. These matters are dISCussed In greater detail 
by (Puri, 1997). 

A TAPM model run for 2008 has been made for a prediction grtd centred on latitude 0° 52.0' 
south and longitude 36Q 20.5' east (approximately UTM 20400OmE, 9904000mN). The TAPM 
model has then been used to prepare the meteorological Inputs required by CALMET. which in 
tum has been used to produce the required hourly varying 3-dlmensional file containing the 
information on the dispersion parameters required by CALPUFF. The 3-dlmenslonal CALMET 
grid contains 41 grid points in the east-west direction and 29 points In the north-south 
direction. Grid points are spaced at 1 km intervals and thus cover an area 28 km (north-south) 
by 40 km (east-west). The southwest comer of the grid is at UTM (Zone 37) coordinate 
183500 m east and 9890500 m north. 

For each grid point and for each hour In the year the model produced the required dispersion 
data in ten layers. The tops and bottoms of the layers were at the fOllowing heights above the 
ground: 0, 20, 40,100,200.400, 1000. 1500.2000,2500, and 3000 m. Thus the first layer Is 
centered on the height range 0 to 20 m, namely 10m, the second is centered between 20 and 
40 m. namely 30 m and so on. 

There is no particular reason for selecting 2008 data for modelling except that It Is was the 
most up-to-date complete year of T APM data available at the time that the air quality studies 
were commenced. 

(c) Dispersion modelling 

CALPUFF was set up to make use of the CALMET meteorological data described above and 
to make predictions of H2S concentrations for l-hour. 24-hour and l-year average periods. 
Predictions were made at ground-level for a grid with the southwest comer at the same 
location as the meteorological grid, but the grid specing was 500 m by 500 m and so the grid 
size was 81 points east-wast by 68 points north-south. 

The emissions assumed for the model Simulations were taken from data used in the expansion 
for Olkaria II (Holmes Air Sciences, 2009). The emissions and other parameters required for 
modelling are shown in Table 1.1 for the existing power stations and Olkaria II (Unit 3) which 
at the time of writing (October 2009) Is under construction. The same information for the 
proposed power stations is shown In Table 1.2. 

The precise locations and designs of the proposed power stations has not been finalised at 
this time but the locations are known with sufficient accuracy to allow the dispersion modelling 
assessment to be made. Changes in locations of a hundred metres or less would be of minor 
consequence in the context of thIs study. 
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Table 1.1 Emissions used In modelling existing power stations 

sources 
Coordinates 
discharge points 

4.46 

Easting 
of 200420 

200412 
200404 

Africa 2009 

Northing 
9901480 
9901500 
9901525 

3.55 

Easting 
199385 
199370 
199376 
199382 
199387 
199393 
199399 

9904727 
9904717 
9904708 
9904699 
9904689 
9904680 
9904670 

3.55 

9904744 
9904755 
9904766 
9904777 

Table 1.2 Assumed emission parameters used In modetllng proposed power 
stations 

" " Height of emission point 19 19 
above grade (m) 
Height of grade above sea 
level (m) 
Exit velocity (m/s) 20,0 B.6 
ExIt temperature (K) 375 303 
Diameter of discharge point 0.2 9.64 
at tip (m) 
Mass emiSsion rate of 4.46 3.55 
hydrogen sulphide for each 
of three emission points for 
OIkaria I and for each of 12 
emission points for Olkaria II 
(g/s) 
Exlsllng sources Easting Northing Eastlng Northing 
Coordinates of diScharge 200420 9901480 199356 9904744 
points 200412 9901500 199349 9904755 

200404 9901525 • 199342 9904766 
• 199336 9904777 

Source: GIBB Afooa 2009 

(d) Air Quality Criteria for Hydrogen Sulphide 

• 
'" 

The settlng of air quality standards is based on conSiderations of health and amenity. Clearly, 
concentrations must be set that protect against adverse Impacts on human well-being. 
However, In the case of odorous compounds 11 may be necessary to set limits lower than those 
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at which no effect on human health is experienced. In addition, the effect of pollutants on 
flora, fauna and materials Is a matter for consideration. For hydrogen sulphide aU of these 
factors were taken into account and ideally criteria that protect against all adverse Impacts 
adopted. 

(e) Threshold Limit Values 

A distinction needs to be made between air quality standards for the ambient air and Ihose for 
the worKplace, the latter being referred 10 as threshold limit values (TLV). TLVs are those 
doses that cause no apparent harm to workers exposed for eight hours a day, five days a 
week. In the United States the TLV for hydrogen sulphide is set at 10ppm (15 mglm3). 

Table 1.3 AmbIent air quality standards for hydrogen sulphide 

0.042 0.03 80 minutes 
New MeXico USA 0.0042 0.003 36 minutes 
Texas USA 0.168 0.11 30 minutes 
(Industrial area) 
Victoria Australia 0.00014 0.0001 3 minutes 
Alberta Canada 0.017 0.011 30 minutes 

0.014 0.009 80 minutes 
0.004 0.003 24 hours 

BUlgaria 0.008 0.005 SO minutes 
. Czechoslovakia 0.008 0.005 24 hOIJrs 
i Hungary 

USSR 
Yugoslavia 
Poland (protected) 
Finland 0.15 0.1 30m/nutes 

0.05 0.3 24homs 
Hungary 0.30 0.20 30 minutes 

0.15 0.10 24 hours 
Israel 0.15 0.10 30 minutes 

0.045 0.03 24 hours 
Italy 0.10 0.07 30 minutes 

0.04 0.03 24 hours 
Poland 0.06 0.04 30 minutes 

0.02 0.013 24 hours 
Romania 0.03 0.02 30minotes 

0.01 0.006 24 hOIJrs 
Spain 0.01 0.006 30 minutes 

0.004 0.00025 I 24hoUrs 
Source: United States EnVIronmental Protection Agency 

(1) Ambient Air Quality 

Several countries have adopted both long and short-term hydrogen sulphide standards for 
ambient air quality criteria (see Table 1.3, prepared from data published by the Subcommittee 
on Hydrogen Sulfide (1979) and from Information published by WHO (1987». The US EPA 
has not yet formulated a standard for hydrogen sulphide although several states In the United 
States have developed Independent regional standards. Selected examples that span the 
range of critena are also presented in Table 1.3. 

The short-term concentrations are generally higher than those for long-term exposure and it is 
useful to note that short-term exposure to a given concentration of pollutant will in general 
have less effect than a long-term exposure to the same concentration. Therefore the air 
quality standards for long-term exposure are usually lower than those for short-term exposure. 
The most stringent air quality goal presented In Table 1.3 Is based on considerations of odour 
and is applied by the Victorian Environment Protection Authority (VEPA) (Australia). 

VEPA sets a goal of 0.0001 ppm (0.14mglm3) for the maximum 3-minute average ground­
level concentration of hydrogen sulphide. This value is approximately 20 per cent of the odour 

ESIA OLKARIA IV DOMES FINAL REPORT. doc 1-13 Issue 1.0 I December 2009 



threshold of 0.OO047ppm (0.76 mglm3), which is the lowest odour threshold reported in the 
literature. The value Is referred to In Victoria, as the design ground-level concentration and it 
IS used by VEPA as the obJective, which must not be exceeded when determining stack 
heights. The reason for selecting an air quality criteria that Is apparently less than the odour 
threshold and well below the concentration at which any health effects have been reported, Is 
that the concentration is expressed as a 3-mlnute average. The human nose responds to 
odour exposures of the order of seconds. During any 3-mlnute period, concentrations at 
ground-level close to a stack emitting a pollutant may fluctuate by as much as ten times the 
average value, so that if the 3-mlnute average air quality goal Is set at the odour threshold, this 
value will be exceeded some of the time. For this reason a level of one-flfth to one-tenth of the 
odour threshold is usually set as the maximum 3-mlnute average concentration to protect 
against such Impacts. In practical terms this would result In little or no detectable odour of 
hydrogen sulphide at ground-level. This Is clearly not a necessary goal for all areas, In 
particular areas such as OIkarla, or for example Rotorua, where natural hydrogen sulphide 
emissions occur. 

The Implications of applying the VEPA air quality criteria to the Olkaria project are that human 
health and amenity would be protected. In addition, In view of the similarity of the response of 
other animal species to hydrogen sulphide, no adverse Impacts are likely to be experienced by 
the local fauna. For continuous exposure, levels of hydrogen sulphide that are 300 times the 
odour threshold may be damaging to crops. Thus the adoption of the VEPA criteria should 
protect against crop damage. Similarly It Is unlikely that at these levels there would be any 
significant deterioration of materials, particularly metals, in the vicinity of the plant. 

However, in practical terms this Is an unrealistic goal as the stack concentration of hydrogen 
sulphide in a 105MW power station will be of the order of 4.5 glm3. To achieve the VEPA 
ground-level concentrations a dilution of over 32 million would be needed. The VEPA goal is 
not considered appropriate for the present environment. 

The Wortd Bank (1998) sets a standard of 5mglm3, (3.3 ppm) at the boundary to protect 
against odour Impacts and this Is included for completeness. 

The approach adopted here is to select criteria that protect human health, local crops and 
fauna, but will not protect all areas against an odour impact. The WHO (1987) provides useful 
guidance in this respect (for non-occupational exposure), where it states the following: 

• "The 10west-aciverS8 h8alth effect of hydrogen sulphide Is 15mg/m3 (9.9 ppm). when 
eye irritation is caused. In view of the steep rise in dose-effect curve implIed by 
reports of S8rious eye dsmsge st 70 mg/m3 (46 ppm), a refatWe/y high (ssfefy) 
protect/on factor of IDOls 1'I!IC01TItn8fI. leading to a guideline value of O. 10 ppm 
(0.15 mg/m3) with an averaging time of 24·hours .• 

• In order to avoid substantial complaints about odour annoyance among the expoS8d 
population, hydrogen sulphide concentrations should not be allowed to exceed 0.0046 
ppm (7 n g/m3), with a 30 minute averaging period ...... ". . 

The information presented by Nagy (1991) appears consistent with (2) and allows the 
incidence of odour events to be estimated. This will form the baals of the impact assessment 
presented in subsequent chapters In this report. 

(g) Air Quality Criteria for the study 

There are no ambient air quality criteria for hydrogen sulphide currently in force in Kenya. 
Geothermal wells emit substantial quantities of this gas and it Is necessary to set some targets 
that define environmentally acceptable levels. 

As an Interim measure it Is suggested that the WHO 24-hour guideline should be used to 
assess impacts beyond the immediate power station boundary. That is 24-hour average 
concentrations should not be permitted to be above O.1Oppm (0.15 mg/m3), beyond the 
immediate power station boundary. 
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Provided this level is complied with, then health will be safe-guarded with an appropriate 
margin of safety (namely a factor of 100). All other suggested criteria in this report are to 
protect against nuisance impacts and therefore should have some Hexibillty in their application. 

Areas where non-KenGen workers are located (for example Oserian Development Company 
work force) should be assessed on the 6o-minute Californian Standard of O.03ppm (0.042 
mglm3) and residential areas should be considered affected if 3O-mlnute concentrations are 
above O.0046ppm (7mglm3). It Is proposed, that in this regard, residential areas housing 
KanGen wor1<ers be treated In the same way as other residential areas. 

It is also proposed that areas supporting commercially, culturally or scientifically important 
vegetation should not be permitted to experience exposures above 0.03ppm (0.042mg1m3) 
long-term average. These criteria are Intended to protect ali elements of the environment from 
the adverse effects of hydrogen sulphide and when used with the dispersion modelling study, 
results will define what level of effect may be expected In particular areas. 

The protection of workers within the power station Is beyond the scope of an Environmental 
Assessment. but It is suggested that the United States TLVs for work-place exposure, namely 
10 ppm (15mglm3) a-hoUr average, be used for this purpose . 

• • B.3 Methodology for noi.8 quality 888e8Sment 

The Environmental Management and Coordination (Noise and Excessive Vibration Pollution) 
(Control) Regulations, 2009, have recently been published by the National Environmental 
Management Authority (NEMA. 2009). The regulations specify the acceptable noise levels in 
various situations. The first schedule titles Maximum Permissible Noise Levels sets out the 
relevant assessment criteria for the project. The relevant Information is summarised in Table 
1.4. 

Table 1.4 Part of NEMA First Schedule - specifying maximum parml88lb1e noise 
level. 

Day Is 6:01 am to B:OO pm (14 hours) 
Night is 8:01 pm to 6:00 am (10 hours) 

Table 1.5 Part of NEMA Second Schedule - specifying maximum permiaeible noise 
evels for constructfon sHea (Measurement taken within the faclUty) 

; -I:' (ii) 
Residential 

Day is 6:01 am to 6:00 pm (12 hours) 

Night is 6:01 pm to 6:00 am (12 hours) 

Because the power stations, well testing and drilling operations are continuous operations, and 
the noise emissions are essentially steady and continuous over extended periods, the 
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assessment criteria are simplified so that most stringent criteria is the one that controls the 
assessment. 

(a) Approach to the a ..... ment 

Noise impacts have been assessed using a noise prediction model (NOISE8) to estimate 
noise levels that will occur in the neighbourhood of the power station and well field during the 
well testing phase and during operation of the power station. The predicted noise levels have 
been presented as contour plots showing the predicted noise Laeq, 10h noise levels over the 
area of Interest. Discussion of noise impacts expected during the construction phase Is also 
presented. The following sections provide Information on the method used to predict noise 
levels, the environmental noise quality goals which are appropriate for this environment and 
the expected Impacts due to noise emissions. 

(b) Method of Predicting Noise Impacts 

The computer-based model used in this study, has been developed for assessing the noise 
Impacts from mining and Industrial sources. The model is referred to as NOISE8. The 
principles, by which the calculations are made, are similar to those used by most consultants 
and regulatory agencies undertaking similar noise impact assessment wort<. 

The model takes into account three major factors affecting noise propagation: namely the 
diminution of noise level due to distance as the sound energy spreads outwards from the 
source; the effects that natural and artifiCial barriers have on the sound, and the absorption of 
sound energy by the atmosphere, where some of the vibration energy of the sound Is 
converted to heat in the atmosphere. Some sound energy Is absorbed by vegetation but with 
elevated noise sources such as will apply for the power station this effect Is expected to be 
minor. 

The first cause of diminution of sound level due to distance Is due primarily to geometrtc 
factors and is 6dB each time the distance from the source to the receptor Is doubled. The 
effects of naturel and artificial barriers depend on the frequency of the sound and the geometry 
of the arrangement of the source, receptor and barrier. The estimates of the reduction In noise 
level due to barriers have been calculated using a procedure set out by Harris (1979). The 
absorption of noise in the atmosphere depends primarily on the frequency of the sound and 
the temperature and humidity of the atmosphere. The method used to account for 
atmospheric absorption is again taken from Harris (1979) and the temperature and humidity 
assumed to apply was 25°C and 90% relative humidity. 

For the model to operate, it requires data on sound power level and the tonal composition of 
the emitted noises. This information has been determined by on-site measurement of noise 
emissions from existing East Olkaria Power Station. Among other measurement, the field 
study determined a weighted sound power levels for the following: 

• O/karla I cooling towers 
• OIkarla I plant (i.e. gas ejectors and turbine building) 
• Olkarla 1/ cooling towers (includes gas ejectors) 
• Olkarla /I plant (i.e. the building housing the turbInes and generators) 
• OW38 (a 12 MW well) under testing at the time) 
• drllling operaffons at 0W913. 

For the proposed power stations the sound power levels assumed in the modelling were 
increased by an appropriate amount to account for the larger sizes of the equipment in the 
new power stations. 

Note the new larger power stations might uses larger units or more units of the same size as 
the Olkaria II station. For example the 70MW Olkaria IV power station will use 70MW units. 

The noise assessment assumes these will be 3dB louder than the 35MW units used in Olkaria 
II. Olkaria IV may use also use larger cooling towers or simply more of the same size as 
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Olkaria II. In either case the sound power level is increased by the 10log10 (actual power of 
the proposed unit/power of the unit that the measurement is made from). Thus the noise 
model can assume that at Olkaria IV, there will be eight cooling towers each emitting twice a 
sound power level (I.e. 3dS higher) than that which applies at each of the 35MW units at 
OIkaria II or 16 units each with the same sound power level as at Olkaria II. 

For the present study the glid points were spaced at 100m and covered a rectangular area 20 
km In an east-west direction and 25 km in a north-south direction with the southwest comer of 
the grid at UTM (Zone 37) coordinate 190000 m East and 9891000 m North. The calculations 
are repeated for each source and the resultant noise level at each grid point is determined by 
adding the contribution from all of the sources. 

The topographical data used In the model to predict the shielding effects of the terrain was 
based on the endeavour space shuttle program nown over an 11-day period which used side 
scanning radar to map the topographical variations across the globe. For Kenya the data were 
available at 3arc second resolution which corresponds to appropriately one height 
measurement at 90 m Intervels at the equator. The data area is available to the public from 
the United Sates Geological Service (USGS) web site. 

Some of the steeper parts of the Gorge and some of the terrain close to cliff faces were not 
visible to the radar and the anomalous data were filtered from the data file used In the noise 
model. 

1.8.4 Methodology for ecological assessment 

A comprehensive survey of biodiversity of the pro/act area was carried out. The key groups 
included mammals, butterflles, birds, reptiles and flowering plants. The study area was 
classified into different habitat types. Sampling was carried out in the area in all the existing 
floral and faunal microhabitats (wetlands, valleys, bushlands, wood lands, grasslands etc). 

(a) Vegetation Surveys 

(I) Time constrained searches 

Hourly sampling periods were carried out per study site. All the different types of flora, fauna 
and avifauna, numbers and abundance were recorded. This technique was used to generate 
data on species present at the time of sampling and habitat information. These searches were 
only done during the day because Hells gate is a protected area. 

(II) Sampling plata 

Plots of 20x20m were laid In some of the areas and observations made to determine species 
diversity, and species types. This is Inline with recommended techniques by other researches 
(KIFCON, 1994). In each plot all plant species were enumerated, and data on density. height 
and basal area of trees over 5 cm diameters at breast height (DBH) was estimated. 

(iii) Line transects 

Line transects were established In the project area, and observations (up to 20m) made on 
each side of the transect. QuantiHeation of species distribution patterns and vegetation 
dominance was done according to (KIFCON, 1994). The degree of forest or woodland cover 
was recorded on a five point scale for three life forms I.e. trees, shrubs and herbs (including 
grasses and pteridophytes). The Daubenmlre Cover Scale: 1:0-20%, 2:21-40%, 3:41-60%, 
4:61-80% and 5:81-100% was used (KIFCON, 1994). The method Is suitable for quantitative 
vegetation analySis because it allows determination of species population densities and 
frequencies. 

General botanical surveys were undertaken along each transect, within a band of 10m on 
either side. These enabled better understanding of the various habitat physiognomic 
structures. Plant collection and identification was undertaken and those that could not be 
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identified stored for further verification at East African herbarium in NairobI. 

(Iv) Drive tranlect8 

Due to the vastness of the area, and presence of wildlife In some areas, vegetation, fauna and 
avifauna identification was done while in the vehicle drMng along already existing roads. The 
method applied here was mainly visual. 

(v) SpecIes Data analysis 

Floristic diversity was analyzed using data on species richness (i.e. total number of species 
recorded per site) and comparison of floristic slmilarfty between transects and sampling plots 
done. Vegetation structure was determined by analyzing the canopy cover of different 
vegetation layers (bushes, climbers, shrubs and trees), diameter at breast height (dbh) and 
height data. 

Species uniqueness (endemism, rarity, threat l.e. vulnerable, endangered) was analyzed 
through comparison with already existing data from previous researches in the area. 

(vi) Avlfaunallurveys 

Various standard bird survey methods were used to sample birds at different micro-habitat 
types. Identification was mainly by visual, bird calls, feathers and nesting sHes. 

(vii) Timed Species Counta (TSCs) 

TImes species counts were used to assess the relative abundance of bird species in Olkaria 
IV. This entailed recording every new species seen or heard within a sampling period of 40 
minutes, which divided Into four 1G-minute sub-samples (Pomeroy 1992). 

For each count, species scored according to when they were first recorded to give a 
'commonness Index' (4 if In the first ten minutes, 3 If In the next ten minutes and so on -
Bennun and Walyakl1993). 

(viii) Transects (Point Counts and Line transects) 

Variable Circular Plot (VCP) method of Distance sampling using pofnt counts (Buckland et. ai. 
1993) was used to estimate densities of various species in the habitat sites. 

(b) Mammal Sampling 

Mammals sampling was divided Into large, medium and small mammals. Various techniques 
were applied depending on the species, visibility in the study area and behaviour of various 
mammal species. The main method used was survey walks and drive transects. This was 
applied for both direct animal encounters and also for indirect observations using signs such 
as footprints, dung, scats of cats, hairs, diggings, nest, and urine marking sites, footprints or 
spoors. A direct animal count was done In habHats where visibility was clear. 

1.8.5 Public consultations and social Impact assessment 

During the ESIA, extensive consultations were undertaken with the various stakeholders. The 
reasons for the extensive consultations was to take on board, views from a cross section of 
people, at least from local level, district level, and central government level. 

PubliC consultations and Social impact assassment are critical in preparing an effective ESIA. 
PubliC consultations and Social impact assessment for this study were done at various levels 
in the course of preparing the ESIA. The various methods for consulting the general public 
include press notices, information notices, brochureslfllers, interviews, questionnaires, open 
houses, community meetings, advisory committees, and public hearings. 
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The con8Ultant used primary data collection, which Involved participatory rural appraisal, use 
of checklist, key infonnant Interviews and public meetings (see plates Appendix 4 and 
Appendix 3 Hat of participants and minutes of the meetings). 

Meeting with the Local 
D.O's, Chiefs and AssIstant Chiefs within 
the project area at the 0.0 1 otIice in 

The list of stakeholders who attended the public consultations during the ESIA Is presented in 
Appendix 3. 

(a) Primary Data Collection 

Primary dsta collection phase Involved four approaches. Details are outlined In the following 
sections. 

(I) Participatory Rural Appraisal (PRAs) 

To collect qualitative information, partlcipetory consultations with the communities 
were conducted in the surrounding area. The con8Ultations mainly used public 
meetings to enquire and analyse various issues that were brought forward by the 
communities. The discussions centred on key issues relating to the project as well as 
the communities. In order to collect useful and relevant data, the meetings were held 
in central locations and market centres where the local communities would attend. The 
pubHc meetings were held in the following areas Cultural Centre (the maeting inciuded 
residence of the following villages Cultural Center, 01 Nongot, 01 Sinyat, 01 Maiyana 
and 01 Narasha (Table 1.1). 

The other meetings were held at the following areas: 

• Mol Ndabibi, Maela, Ndabibi and Kamere Market centre 

A public meeting wes also held with the village elders of above villages. 
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Table 1.6 Schedule of public meetings conducted 

2 

KenGen 

Nalvasha District 
Commissioner's 
OffIces 

Simba Lodge 
Naivasha. 

1019/09 

1219109 

• District 
Commissioner 

• KENGEN staff 
• GIBS ESIA team 
• District 

Commissioner 
• Village Elders from 

manyattas in project 
area 

• KENGEN staff 
• GIBB ESIA team 

onsultation of how to approach the 
project Affected Persons (PAPs) 
and to start off the ESIA Fieldwork 

Introduction of ESIA Study with 
focus on conduct of the PAP 
Census. 

Naivasha District 17/9/09 • District Government Consultations on the proposed 
n Officers projects. 

Naivasha District 1719/09 

Kamere Centre villagers 
in ohief 

7 Cultural Centre • Residents of 
Manyattas in the 
proposed project 
area. 

8 Ndablbi Location 29/9/09 • 72 villagers 
including chief and 
area counsellor 

9 Maeilla 3019109. 189 Villagers 
includln chief 

10 Moi Ndabi 30/9/09. 44 villagers 
includin chief 

The use of participatory techniques in undertaking ESIA is of primary importance In 
ensuring that ail stakeholders are mobilised and Involved at all stages. Stakeholder 
consultations provided a unique opportunity to interact and share experiences with the 
likely project affected persons (PAPS). the people living in the neighbourhood of the 
project Who Will be directly involved and affected In the Implementation of the 
proposed project. 

(II) Key Informant Interviews 

Key informant Interviews using an established checklist of Issues in the areas of focus 
of the baseline survey were conducted to augment and confirm data and InformatIon 
obtained using the other tools and methodologies. 

1.8.6 Census and Social Survey 

Due to the fact that the proposed project is going to take considerabie land currently under 
settlement and thereby leading to the locals being affected by the project. The sociologist 
conducted census and social survey in the villages which are likely to be affected using 
properly trained enumerators to document the exact numbers of the locals IMng Within the 
proposed project area and to undertake the household data. The enumeration team Included 
tertiary level trained 9 enumerators (six ladies and three boys) to undertake the exercise. 

To overcome the possibility of language barriers between the local Maasai community and the 
enumerators, the services of a local was enlisted to help with translation. The vtllages where 
census and social survey were conducted included Cultural Center, 010 Nongot, 010 Sinyat, 
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010 Maiyana, 010 Munyak and Narasha. 

Chall_g!! to Enumeration 

The following challenges were raised by enumerators during and after the exercise: 

• According to the community members some villagers were away In the dry season 
pasture lands and were not expected until the rain season. These people were 
therefore not enumerated; 

• Distance between households In some areas is high, for example In 010 Munyak; 
• Communication: Some respondents Insisted that their family members translate for 

them. When questions are translated one cannot be sure that Information was not lost 
in translation. There Is the fear that some local translators coach people on the 
answers to give; 

• Objectivity was curtailed due to the possibility or reality of relocation. People were 
psychologically affected by the possibility that they may loose their homes hence they 
became defensive. They may need some counselling to help deal with the issue; 

• Some people may have been afraid of Interviews hence they were purposefully absent 
and left their wives to answer the questions; 

• It was felt that some people have inflated their Income and expenditure budgets as 
they may think that they will also be compensated for that; 

• Villages that were enumerated toward the end of the census had more time to prepare 
and seemed to have been coached on the answers to give as their answers were 
mostly the same. 

1.8.7 Land and property valuation 

In order to underscore the value of the properties that might be affected by the project, 
valuation was undertaken in the villages where census survey was done during the ESIA 
process. 

The assets valued included school buildings, churches and manyattas (both permanent and 
temporary), trees and land within the proposed project area. 

The valuation was based on detailed field data, description on type of property, condition, 
pllnthlbullt-up area, replacement cost, open market value of land and a 15% disturbance as 
per, the Land Acquisition Act Chapter 295, Laws of Kenya. 

1.8.8 Collection of Secondary Data 

this is by no means a replacement of active public consultations. This is an indirect method of 
gathering views of the public on various Issues from secondary sources. Both quantitative and 
statistical information from relevant secondary sources including various documents and 
reports on the district In general and from KenGen was collected and further analysed as 
secondary evidence of consultations. 

Such documentation included, ESIA Project Reports, Environmental Audits and Monltoong 
Reports and the Government offices information on health and agriculture reports, socio­
economic profile of the district as well as the district development plan. 

1.8.9 Incorporating Public Views Into the E8IA report 

Views of those affected or interested by the project helped to identify and evaluate social and 
environmental impacts and were also considered in the formulation of mitigation measures 
and preparation of the environment management plan. 
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Table 1.7 

General 
description of 
project 

Existing 
environmental 
condl~ons 

NOTES: 
Lit (A) 
Lit(S) 
IN 
KenGen 
SA 
OB 

Check list for detailed ...... mant of environmental aspects 

Schools 
Road network and 
status 
Trans rt 
Churches 
Prellmine. soil texture 
Eroslonfda osition 
Gnszi land 
Environmental and 

: social components likely 
• 10 be affacted by the 

fO'act actlv~ies 
Publlohea~h 

The magnitude of the 
changes In air and noise 

uaHt rametllrs 
Present and proJacted 
employment by ttle 
Geothermal Plant 

08 
os 
Lit B'IN'OS 
Lit B'OB 
08,S 
OB,S 

CBS 
s 

; IN 

Litereture that is already available 

;Scnememan 

Waler Resources Management Authority (WRMA) 
Nelvasha District and Reid SUrv 
KenGen 
FIeld surv 
Field surve 
Field sulVe 
MOH NalVashe. 

• Minist 01 Education 
Field survey 

Field surve 
Fltlid sUlVe 
KenGen 
KenGen, 
SocIal SUlV 

SocIal sulVey and Environment 

SocIal SUMI 

Air and Noise modelling, 

KenGen 

LHeral1.lre thai Is not available but can be researched 
ConlllJltation with commuMy Informants (individual or smaller group) 
KenGen and other relevant staff 
Sampling 
Field observation 
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1.9 Constraints and Limitations 

The information presented in this report is by and large consistent with the data and 
information gathered through the various sources and approaches outlined above. However, 
just as in any studies, the exercise experienced a number of constraints and as a result, there 
could be some gaps of Information in the report as the consultants could not exhaust the 
collection of all primary data. 

The findings and Issues advanced In this report reflect the general views and feelings of some 
selected people and stakeholders; they may not cover the specific Issues from some unique 
sHuations or some Individuals affected by the prO/ect. 

Some of the information in the report was processed from secondary sources and such data 
Include information for maps, land resources, atmospheric resources, water resources, 
biological resources, socioeconomic data on poverty Situation in Kenya and data on the role of 
geothermal energy to the economy of Kenya. It Is therefore necessary to understand such 
information with the time reference and the limitations. 

1.10 The ESIA team 

The ESIA team comprised the following: 

• Elizabeth Ndinya: Project Director 

• Arundhati Willets Team Leader Technical reviewer 

• George Goro Owuor: Project Manager and Environmental Geologist; 
• Nigel Holmes Air quality and Noise modelling Expert 

• Christopher Mbindah Land Valuer 

• AnastaSia Ngatti Social Scientist 

• Reuben Onunga Civil Engineer 

• NicholaS Ngece Ecologist 

• Wilfred Ogada G IS Specialist 

• Violet Mulaku Asslstant Sociologist 

1.11 Project Implementing Agency 

The Project-Implementing Agency is KenGen which Is a Parastatal under the Ministry of 
Energy. 

Contact details of KenGen are as follows: 

Official Address: 

Postal address: 
Physical Address: 
Telephone: 
Facsimile: 
Contact Persons: 

The Managing Director, Kenya ElectriCity Generating Company 
LImited, 
P.O. Box 47936 - 00100 
Stlma Plaza Phase III, Kolobot Road, Nairobi 
254-2- 3666706 
254-2-2210694 
Mr Pius Koilikho 

ESIA OLKARIA IV DOMES FINAL REPORT.doc 1-23 Issue 1.0 I December 2009 



1.12 Structure of the ESIA Report 

This report has been prepared under the following chapters: 

Chapter 1: 

Chapter 2: 

Chapter 3: 

Chapter 4: 

Chapter 5: 

Chapter 6: 

Chapter 7: 

Chapter 8: 

Chapter 9: 

Chapter 10: 

Executive summary: This chapter presents a summary of the significant 
findings and recommended actions, with an emphasis on expected impacts 
and management measures. 

Introduction: This chapter gives description of the project proponent profile. 
type of project proposed, history. location, background, reasons for the ESIA. 
constraints and limitations and the ESIA team and the ESIA report format. 

Policy, legal and Institutional I admini8tratlve framework: This chapter 
outlines the Environmental requirements from Kenya and International Donor 
Policies on Environmental and Social Assessment Procedures (ESAP) 
relevant to this proJect. 

Description of the Project Environment: 'This chapter gives description of 
the environmental setting of proposed project and surrounding areas, e.g., 
climate, solis, geology, vegetation, fauna, land use, human popUlations, socio­
economics. cultural heritage. 

Protect Description: 'This chapter gives a description of the status of the 
project in the project cycle, details of the proposed project, alternative options, 
designs and implementation strategies. 

Alternatives to the Project: This chapter gives description of the alternative 
technologies and sources to the projects. 

Public Consultation Programme: This chapter gives description of the 
objectives, methods used and summary of results of the public consultation 
activitieS undertaken during the ESIA'. 

Assessment of Environmental Impacts and mitigation measures: This 
chapter presents the analysis of benefiCial and adverse Impacts of the project 
on the biophysical and human (SOCial. cultural and economic) environments. 
The analysis covers anticipated impacts during the construction. operation 
phases and decommissioning phases and also describes the enhancement 
and mitigetion measures proposed to enhance benefits or prevent, minimize, 
mitigate or compensate for adverse impacts as well as the estimated cost of 
mitigation. 

Environmental and Social Management and Monitoring Plan: This chapter 
presents the proposed Environmental and Social Management Plan prepared 
for the project. 

Conclusions and Recommendations: The conclusion briefly presents the 
environmental and social acceptability of the project, taking Into account the 
Impacts and measures Identified during the assessment process. 

Reference: The chapter presents all the reference material used in the 
course of the study. 
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2 REGULATORY POLICY AND LEGAL FRAMEWORK 

2.1 Legal framework 

Kenya has over 77 statutes which relate to environmental concems. Most of these statutes are 
sector specific, covering issues such as pubHc health; soil erosion; protected areas; 
endangered species; water rights and water quality; air quality. noise and vibration; cultural. 
historical. scientific and archaeological sites; land use; resettlement; etc. 

Previously. environmental management activities were Implemented through a variety of 
instruments such as policy statements and sectoral laws and also through permits and 
licences. For example. the Physical Planning Act of 1996 empowers local authorities to 
request existing facilHies to conduct environmental assessments, while under the Local 
Govemment Act of 1998; It is an offence to emit smoke, fumes or dust which may be a source 
of danger. discomfort or annoyance. 

With the enactment of the Environmental Management and Co-ordinatlon Bill in December 
1999, the institutional framework for environmental management was strengthened. The 
Environmental Management and Co-ordination Act (EMCA) of 1999 provided for the 
establishment of a National Environment Management Authority (NEMA), which became 
operational in July 2002, with the statutory mandate to co-ordinate all environmental activities. 

2.1.1 Environment Management Act (No.8 of 1999) 

This Act Is divided Into 13 Parts, covering main areas of environmental concern es follOws: 
Preliminary (I); General principles (II); Administration (III); Environmental planning (IV); 
Protection and Conservation of the Environment (V), Environmental impact assessments 
(EIA) , audits and monitoring (VI); Environmental audit and monitoring (VII); Environmental 
quality standards (VIII); Environmental Restoration orders, Environmental Easements (IX); 
Inspection. analysis and records (IX); Inspection Analysis and Records (X); International 
Treaties, Conventions and Agreements (XI) National Environment Tribunal (XII): 
Environmental Offences (XIII). 

Under section 58 (1) of Kenya Govemmenrs Environment Management Coordination Act 
(EMCA). Number 8 of 1999 and National Environmental Management Authority (NEMA) 
RegUlations for Environmentsl Impact Assessment and Audit of June, 2003, the proposed 
Construction of OIkarla IV Geothermal Power Station project falls under the prescribed list of 
projects for which environmental Impact assessment is mandatory, prior to Implementation 
(Second Schedule. page 174 of EMCA NO.10 el9ctrlcaJ Infrastructure section (a) electrical 
generation stations). The basis Is that the proposed project constitutes several components of 
activities, which would generate considerable changes and significant effects to the 
environment including on land, water, atmospheric resources and biological diversity. 

Part II of the Act confers the right of every person to a clean environment and to its judicial 
enforcement. The Act therefore makes it mandatory for KenGen to work in a clean 
environment and protect people living close to the project. 

Part V Section 44 Includes protection of hili tops. hili sides. mountain areas and forests; 
Olkaria area basically lies on a mountainous dome. KenGen will be required to Institute 
measures for the sustainable use of hili sides, hili tops so as to prevent soil erosion as 
required by the Act. 

Section 51 and 54 deals with conservation of biological resources and protection of the 
environmental significant areas, the proposed development lies in diverse ecosystem area 
with the Heirs Gate National Park, which needs to be protected. 
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Section 56 deals with the protection of ozone layer and emissions of dangerous gases to the 
atmosphere, the geothermal processes will lead to emission of CO2, CO and CH4 which are 
ozone layer depleting substances. KenGen will be required to abide by the allowable 
discharge limits to the atmosphere. 

All the chapters 1 to 13 apply to the new project at one stage or the other and therefore 
KenGen Is required to understand and use the Act in total. 

The Act provides for the setting up of the various ESIA Regulations and Guidelines which are 
discussed below: 

(a) environmental Impact Assessment and Audit Regulations 2003 

The Environmental Impact Assessment and Audit Regulations state In Regulation 3 that "the 
Regulations should apply to all polic/6s, plans, programmes, projects and activities specifred in 
Part 11/ and V of the Regulations" basically lists the guidelines of undertaking, submission and 
approval of the ESIA Report (this report). 

(b) Environmental Management and Co-ordination (Waate Management) Regulations 2006 

These are described in Legal Notice No. 121 of the Kenya Gazette Supplement No. 69 of 
September 2006. These Regulations apply to all categories of waste as provided In the 
Regulations. These Include: 

• Industrial wastes; 
• Hazardous and toxic wastes; 
• Pesticides and toxic substances; 
• Biomedical wastes; 
• Radio-active substances. 

These Regulations outline requirements for handling, storing, transporting, and treatment I 
disposal of all waste categorlss as provided therein. Wastes contaminated with petroleum 
product are considered to be hazardous. KenGen will have to abide by these regulations in 
dealing with waste management especlaUy the provisions of Industrial, Hazardous and toxic 
wastes which may be generated during there operations. 

(c) Environmental Management and Coordination, (Water Quality) Regulations 2006 

These are described in Legal Notice No. 120 of the Kenya Gazette Supplement No. 68 of 
September 2006. These Regulations apply to drinking water, water used for agricultural 
purposes, water used for recreational purposes, water used for fisheries and wildlife and water 
used for any other purposes. This Includes the fotlowing: 

• Protection of sources of water for domestic use; 
• Water for Industrial use and effluent discharge; 
• Water for agricultural use. 

These Regulations outline: 

• Quality standards for sources of domestic water; 
• Quality monitoring for sources of domestic water; 
• Standards for effluent discharge into the environment; 
• Monitoring guide for discharge into the environment; 
• Standards for effluent discharge into public sewers; 
• Monitoring for discharge of treated effluent into the environment. 

In fulfilling the requirements of the regulations KenGen will undertake monitoring of bOth 
domestic water and wastewater and ensure compliance with the acceptable discharge 
standards. 
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(d) environmental Management and Coordination, Conaervatlon of Biological DIversity 
(BO) Regulations 2006 

These regulations are described In Legal Notice No. 160 of the Kenya Gazette Supplement 
No. 84 of December 2006. These Regulations apply to conservation of biodiversity which 
includes Conservation of threatened species, Inventory and monitoring of BD and protection of 
environmentally significant areas, access to genetic resources, benefit sharing and offences 
and penalties. The Regulations mainly applies due to the location of the proposed project site 
near to the Hell's Gate National Park. Proper environmental management will be required to 
conserve the biological diversity within the area. 

(e) environmental Management and Coordination (F08811 Fuel Emission Control) 
Regulations 2006 

These regulatIons are described Legal Notice No. 131 of the Kenya Gazette Supplement no. 
74, October 2006 and will apply to all intema! combustion engine emission standards, 
emlsslon inspections, the power of emission Inspectors, fuel catalysts, licensing to treat fuel, 
cost of clearing pollution and partnerships to control fossil fuel emissions used by KanGen. 
The fossil fuels considered are petrol, diesel, fuel oils and kerosene. 

(f) Environmental Manegement and Coordination (Controlled Substances) Regulations 
2007 

These regulations are described in Legal Notice No. 73 of 2007. The Govemment of Kenya 
banned the Importation of Chlorofluorocartlons (CFCs) with effect from 1 January 2009, to 
ensure that Kenya is compliant with the provisions ot the Montreal Protocol on Substances 
that Deplete the Ozone Layer. 

This regulation makes it mandatory for Industries, and other stake holders In ODS trade, to 
obtain a license to import these substances. The ozone-friendly refrigerants. oil lubricants, and 
other ozone-friendly alternative chemicals to CFCs shall be the only ones that shall be 
licensed for Importation for use in equipment. No license shall be issued to any person to 
import CFCs. 

The customs officers, at the points of entry, shall use CFC identifiers to detect and intercept 
CFCs that may be Imported illegally. Intercepted CFC shaH be shipped back to the country of 
origin at the cost to be met by the importer. 

(9) environmental Management and Coordination (WeDands. Riverbanks, Lake Shores and 
Sea Shore Management) Regulations 2009 

These regulations are described in Legal NoHce No. 19 of the Kenya Gazette Supplement no. 
9, February 2009. These regulations include management of wetlands, wetland resources, 
river banks, lake shores and sea shores. Specific sections have requirements that apply to 
Lake Naivasha major source of water supply to KenGen. The regulations will empower the 
Nalvasha District Environment Committee to co-ordinate, monitor and advise on all aspects of 
wetland and water resource management within the district. 

(h) Environmental Management and Coordination (Noise and beeHive Vibration 
Pollution) Control Regulations, 2009 

These Regulations prohibit KenGen from making or causing any loud, unreasonable, 
unnecessary or unusual noise whiCh annoys, disturbs, injures or endangers the comfort, 
repose, health or safety of others and the environment. It also prohibits KanGen from 
excessive vibrations which annoy, disturb, injure or endanger the comfort, repose, health or 
safety of others and the environment or exceSSive vibrations which exceed 0.5 centimetres per 
second beyond any source property boundary or 30 metres from any moving source. Under 
the regulation KenGen will be required to undertake dally monitoring of the noise levels within 
the proposed geothermal station to maintain compliance. 
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(I) environmental Impact Assessment (EtA) Guidelines for the Tourism Sector In Kenya (9 
October 20(7) 

The development of the EIA guidelines were undertaken in compliance with the Environmental 
Management and Coordination Act (1999) and the Environmental Impact Assessment and 
Audit Regulations (2003). The IaHer, stipulates under section 12, subsection (2) that: "sectoral 
Environmental Impact Assessment Guidelines shall be developed by the lead agency in 
consultation with the National Environmental Management Authority (NEMA). ~ The EIA 
guidelines were formulated In a broad-based consultative process, through gathering and 
assessing inputs from all established sectoral players in the tourism industry, this applies to 
the current project and therefore this report. 

2.1.2 Energy Act No. 12 of 2006 

The provisions of this Act shall apply as herein specified to every person or body of persons 
importing, exporting, generating, transmitting. distributing, supplying, using electrical energy, 
Importing. exporting, transporting refining, storing and seiling petroleum or petroleum products, 
producing, transporting, distributing and supplying of other forms of energy, and to all works or 
apparatus for any or all of these purposes". Therefore the Act wholly applies to KenGen from 
its definition and principle. . 

This part creates the Energy Regulatory Commission whose functions and powers include 
Issuance of licences, permits and exemptions for electric power and petroleum undertakings, 
review and approval of the electric power tariffs, Imposition and collection of penalties and 
fines for non- compliance in the energy sector, investigation and resolution of conflicts, 
formulation of regulations and enforcement of standards in the Energy Sector, formulation and 
co- ordination of a disaster preparednass plan for the energy sector, ensuring fair play and 
competition the Energy sector 

2. 1.3 Geothermal Resources Act 

The Geothermal Resources Act, 1982, establishes a series of steps which the geothermal 
developer must follow. These are the Minister of Energy must first Authorize all resource 
exploltationj (2) a "geothermal resources license" must be obtained from the Minister to enable 
the developer to drill, extract, and utilize the resources, and (3) if electricity is to be produced 
the developer must obtain a license under the Electric Power Act, or if Commercial by­
products are reclaimed; the geothermal resources license must include a lease consistent with 
the Mining Act. KenGen has been issued with a geothermal license under this Act and it is 
attached in Appendix 5 of this report. 

The Geothermal resources Regulations, 1990, set forth a model license which establishes the 
basis for negotiating the arrangements for obtaining the rights to the Kenyan Geothermal 
resources license. The Model License establishes a schedule of payment for land rental and 
royalty for the sale of steam or electricity. It provides for the forfeiture of the license in the 
event of either unauthorized Inactivity on the part of the developer or breach of the geothermal 
laws, regulations or licence. 

The Model License mandates a reporting system and establishes an incentive system 
whereby the Minister of Energy undertakes to secure a number of Investment incentives for 
the licensee. 

The legal basis of Kenya's Geothermal Policy Is stated In the Geothermal Resources Act of 
1982. The Act was written to control the exploitation and use of geothermal resources, to vest 
the resources In the Government of Kenya, and to provide for connected purposes. The Act 
defines terms commonly used in the exploitation of the geothermal resources. 

The regulatory aspect of the Geothermal Polley is provided for in the Geothermal Resources 
Regulations of 1990. These regulations stipulate the procedures to be followed by those who 
wish to explore. drill, extract and utilize geothermal resources and therefore wholly applies to 
KenGen from Its definition, principle and operation. 
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(&) Provisions of Geothermal Resources Act 

(i) Authority to tor Geothermal Resources 

Ownership of all geothermal resources under any land Is vested with the Government. The 
Minister for Energy Is responsible for declaring any area a geothermal resources area. The Act 
prohibits any unauthorized use of the geothermal resources. In order to extract and use 
geothermal resources one has to be granted authority or license. Authority to search for 
geothermal resources is also granted by the Minister for Energy. The Minister may authorize 
any person (including a public officer) to make surveys, investIgations, tests and 
measurements In search of geothermal resources. The written authority empowers a person to 
enter any land specified by the authority, driB any bore, make geological and geophysical 
surveys and generally do all things necessary in connection with the search of geothermal 
resources. When practicable, reasonable notice of intention to enter upon any land shall be to 
the owner or of the land. Also, the authOrized person should be ready to produce his notice of 
authority when required to do SO by the owner or occupier of the land on which he intends to 
enter or has entered. The authority granted Is subject to the condition that every bore drilled 
shall be kept under close supervision, maintained a safe condition and finally left in a condition 
of lasting safety. 

The authority granted Is not transferable and Is valid for one year but It may be renewed on a 
yearly basis after expiration. The authority may be revoked If the person to whom it was 
granted has not complied with any requirement or condition of his authority or if the operations 
being carried out are detrimentally affecting other specified bores. It may also be revoked if it 
is in the public interest that the operations being carried out should cease. 

(ii) Geothermal Resources License 

The Geothermal Resources License may be granted over part or the whole of a geothermal 
resources area. The license application must be on the approved form and should be 
accompanied by the prescribed fees. The license granted will be for a term not exceeding 
thirty years or as the Minister for Energy may determine. 

The license shall confer upon the licensee the right to enter upon the land being the subject of 
the license to driD and to extract geothermal resources and to do all such things as are 
necessary for the conduct of those operations. This means the right to drill and construct all 
necessary boreholes, erect the necessary Infrastructure for operations, utilize the geothermal 
resources and subject to the Water Act, reclaim and utilize any water. The licensee also has 
the right to take and use or apply the geothermal resources for any purpose specified in the 
license. 

Where any by-product obtained In the production of geothermal resources may be reclaimed 
for further use or sale and Is a mineral within the meaning of the Mining Act. the license may 
be mOdified so as to allow for the inclusion of a mining lease to enable recovery of that by­
product. 

The license is renewed for a term not exceeding five years subject to such terms and 
conditions as the Minister for Energy may think fit. The licensee shall not transfer or assign his 
license or any part thereof the consent in writing of the Minister for Energy. The license may 
be declared forfeited if the licensee wholly ceases to work In the area of the license during a 
continuous Six months period without the written consent of the MiniSter for Energy. or If he a 
breach or is in default of any provision of the Geothermal Resources Act. The forfeiture of a 
license shall not affect any liability already by the licensee. 

2.1.4 Occupational Health and safety Act 

This is an Act of Parliament which prOVides for the safety. health and welfare of all workers 
and all persons lawfully present at workplaces and It also provides for the establishment of the 
National Council for Occupational Safety and Health and for connected purposes. 
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It applies to all workplaces where any person is at work. whether temporarily or permanently 
and therefore will apply to the project both during construction and operation phases. 

The purpose of this Act Is to: 

• Secure the safety. health and welfare of persons at work; and 
• Protect persons other than persons at work against safety and health arising out Of. or 

In connection wHh the activities of persons at work. 

The Occupational Health and Safety Act (OSHA) 2007 repealed the Factories and Other 
Places of Work Act. Anything done under the provisions of the Factories and Other Places of 
Work Act Including subsldlary legislation issued before the commencement of the OSHA 2007 
shall be deemed to have been done under the provisions of this Act. 

The Factolies and Other Places of Work Act had over the years passed several subsidiary 
rules and regulations for effective implementation of the Act. All shall. as long as it is not 
Inconsistent with OSHA 2007 remain In force until repealed or revoked by subsidiary 
legislation under the provisions of OSHA 2007 and shall for all purposes be deemed to have 
been made under this Act. 

These regulations include: 

• The Factories (Cellulose Solutions) Rules 1957; 
• The Factories (Wood Working Machinery) Rules 1959; 
• The Factories (Dock) Rules 1962; 
• The Factories (Eye Protection) Rules 1978; 
• The FactOries (ElectriC Power) (Special) Rules 1978; 
• The Factories (Building Operations and Works of Engineering Construction) Rules 

1984; 
• The Factories and Other Places of Work (Health & Safety Committees) Rules 2004; 
• The Factories and Other Places of Work (Medical Examination) Rules 2005; 
• The Factories and Other Places of Work (Noise Prevention and Control) Rules 2005; 
• The Factories and Other Places of Work (Fire Risk Reduction) Rules 2007; 
• The Factories and Other Places of Work (Hazardous Substances) Rules 2007. 

The scope of OSHA 2007 has been expanded to cover all workplaces including offices. 
schools, academic Institutions and plantations. It establishes codes of practices to be 
approved and Issued by the Director, Directorate of Occupational Health and Safety (DOHS) 
for practical guidance of the various provisions of the Act. 

Other par~meters wHhin the Act relevant to the project include: 

• Duties of employers, owners or occupiers of workplace; 
• EstabHshment of safety and health committees; 
• Annual safety and health audit of workplaces; 
• Safety and Health obligations for persons who may come to prMllsesfor work and are 

not employees of that particular workplace; 
• Reporting of any accident. dangerous occurrence or occupational poisoning caused in 

the workplace to the area Occupational Health and Safety Office. These incidents 
should be entered In the General Register. In case of a fatal accident Information to 
the area safety and HeaHh Office should be within 24 hrs and a written notice to the 
same wHhin 7 days; 

• The duties of manufactures, designers. importers and suppliers to ensure that all 
articles and substances for use at workplace are safe and will not cause Injury to 
health and the environment; 

• Duties of self employed persons; 
• Duties of employed persons; 
• Prohibition of Interference or misuse of any appliance. convenience or any other 

facility provided to secure Safety. Health and Welfare at work by any person (occupier. 
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self employed person or employed); 
• The administration of the Act Is the responsibility of a Director and other appointed and 

gazetted officials (Occupational Health and Safety Officers); 
• The registration of all workplaces by the Director DOHS forming the basis of his work 

statistics; 
• Machinery safety to Include: 

• Safe use of machinery, plant and equipment; 
• Prime makers and transmission machines; 
• The maintenance, construction of fencing safeguards; 
• The statutory requirements of various machines, plants and eqUipment (hoists 

and lifts, chains and ropes. cranes, steam receivers and containers, air 
receivers, cylinders for compressed liquefied and dissolved gases and 
refrigeration plants). 

• Chemical safety Including: 

• Handling, transportation and disposal of chemlcels and other hazardous 
substances; 

• Importance of Materials Safety Data Sheets (MSDS): 
• Labelling and marking of chemical substances; 
• Classification of hazardous chemicals and substances; 
• establishment and adoption of exposure limits on hazardous substances in a 

workplace; 
• Control of air pollution, noise and vibrations; 
• Redeployment on medical advice. 

• Health, safety and welfare special provision including: 

• Permit to Work systems; 
• Work processes that are likely to harm persons below eighteen (18) years; 
• Supervision of apprentices and indentured leemers; 
• Training and supervision of Inexperienced workers; 
• Medical surveillance. 

• Penalties, offences and legal proceedings including: 

• The upward adjustments of all fines Imposed in the event of failure to comply 
with provisions of the Act; 

• The need to investigate and prosecute the real offender otherwise all those 
who fail to comply with any provisions of this Act that have been legally 
Imposed on himlher shall be prosecuted; 

• The establishment of the safety and Health fund and Safety and Health regulations 
and procedures thereof; 
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2.1.5 Water Act 2002 

Water in Kenya is owned by the Govemment, subject to any right of the user, legally acquired, 
The control and right to use water is exeroJsed by the Minister administering the Act, and such 
use can only be acquired under the provisions of the Act. The Minister is also vested with the 
duty to promote Investigations, conserve and properly use water through out Kenya. Water 
permits may be acquired for a range of purposes, including the provision and employment of 
water for the development of power and other uses. The following are the regulations 
developed under Water Act 2002 relevant to the project. These regulations will relate to 
abstraction and use of water mainly from the Lake Naivasha. 

(a) The Water Resources Management Rules (2007) 

These Rules are described in Legal Notice Number 1,71 of the Kenya Gazette Supplementary 
Number 52 of 2007. They apply to all water resources and water bodies in Kenya, including all 
lakes, water courses, streams and rivers, whether perennial or seasonal, aquifers, and shall 
Include coastal channels leading to territorial waters. 

The Water Resources Management Rules empower Water Resources Management Authority 
(WRMA) to Impose management controls on land use failing under riparian land. 

It also enables any person with a complaint related to any matter covered by these rules to the 
appropriate office in WRMA as per the Tenth Schedule which provides a format for report on 
complaints. WRMA Is to reply to the complainant with ·copies to all other flJIevsnt parties 
within twenty one days of receiving the complaint, starting with what action Is being taken, the 
position of the Authority on the matter and any recommendation to the complainant.· 

The rules also elaborate on the fOllowtng: 

• Mechanisms for appeal; 
• Public notification; 
• Public consultation; 
• Orders on compliance; 
• Protection of the integrity of the water resources monitoring network; 
• Water Resource User Associations; 
• Water Resource Database; 
• Approval of activities listed in the fifth schedule of Water Act 2002; 
• Authorisation and permitting; 
• Wetlands; 
• Allocation of water for irrigation; 
• Prior right to water for storage; 
• Dams; 
• Groundwater development and its regulation; 
• Control of water pollution and effluent discharge; 
• Water works; 
• Water use charges on permitted water use; 
• Conservation of riparian land and catchment areas; 
• Catchment management strategies; 
• Protected areas and ground water conservation areas; 
• Establishment and protection of reserve water; 
• Miscellaneous proviSions which Include provisions on: 

• Qualifications to practise as a water resource professional; 
• Qualifications for a registered contractor; 
• Recognised water quality laboratories; 
• Emergency orders; 
• Penalties for offences; 
• Revocation of rules under Cap 372. 

Part IX : Conservation of Riparian and Catchment Areas of the Rules, Section 116(5) states .. 
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Unless otherwise determined by a water resources Inspector, the riparlsn land adjacent to the 
ocesn Is defined as a minimum of two metres vertical height or thitty metres horizontal 
distance from the high watermarlc, whichever is less-, 

Section 118 (1) of the Roles state· No person shall undertake the activities listed in the Sixth 
Schedule on riparian land unless authorised by the Authortty In consultation with other relevant 
stakeholders" , 

Part A of the Sixth Schedule: Protection and Conservation of Riparian and Catchment Areas of 
the Rules provide activities proscribed on riparian land as: 

• Tillage or cultivation; 
• Clearing of indigenous trees or vegetation; 
• Building of permanent structures; 
• Disposal of any form of waste within the riparian land; 
• Excavation of soli or development of quarries; 
• Planting of exotic species that may have adverse effect to the water resource; 
• Or any other activity that in the opinion of the Authority and other relevant 

stakeholders may degrade the watercourse. 

Part IV: Ground Water of the Rules, Section 72 (4) stale "Where any borehole or well is 
intended to be equipped with a motorised pump. the application shall be accompanied by a 
hydrogeological assessment report In the prescribed form set out in the second schedule", 

Part IV, Section 73 states as follows: 

(1) For the regulatiOn of ground water development, the authority will determine the allocation 
plan for a given aquifer or part thereof. the spacing of boreholes, or wells to be equipped 
with a motorlSBd plant and will be guided by: 

• Existing borehole or well spacing; 
• Individual aquifer characteristics, including water quality; 
• Existing aquifer use; 
• Existing bodies of surface water. 

(2) The allocation plan shall be available and accessible to the public during normal working 
hours from any of the Authority Offices. 

Part IV, Section 74 states as follows: 

(1) All new boreholes and we/Is to be equipped wIth motorised pumps shall be subject to test 
pumping. 

(2) Continuous constant rate pumping test of not less than twenty four hours duration and 
recovery duration of not less than twenty hours or as otherwise stipulated by the Authority. 

2.1.6 The Wildlife (Conservation and Management) Act 

The Wildlife (Conservation and Management) Act Cap 376 of the Laws of Kenya and the 1989 
Amendment is the Principal Act regulating wildlife conservation and management in Kenya. 
The Act also establishes Kenya Wildlife Service (KWS) as the Implementing agency. The Act 
will apply since the proposed site for Olkaria I Unit 4 and 5 is within Hell's Gate National Park. 
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Section 3A, of the Act states "The functions of KWS shaH be among others "prepare and 
Implement management plans for National Partes and National Reserves and the display of 
fauna and flora in their natural staten. The Act also authorises the Director to enter into 
agreement with other competent authorities for the purpose of ensuring that animal's migration 
patterns essential for the continued viability of national park and national reserve established 
pursuant to the Act Is maintained. 

The Minister responsible for wHdlife has discretionary powers to promulgate such regulations 
to enhance the management of the protected areas. However, such regulations must be 
reasonable and must not be ultra vires to the parent Act. The high degree of Inviolability of 
national parks and reserves Is Illustrated by the fact that the Act provides specifically that no 
part of the park may be alienated or excluded or detached from the park except under the 
authority of a resolution of parliament. Under this Act the KWS and KenGen has entered into 
agreement In the use of the section of the Hell's Gate National Park under the Memorandum 
of Understanding between the two Parastatals which Is attached In Appendix 6 of this report. 

2. 1. 7 The Fisheries Act 

The Fisheries Act Cap 378 of 1989 of the Laws of Kenya provides for development, 
exploitation, utilisation and conservation of fisheries and for connected purposes. The Act 
provides for promoting the development of traditional and Industrial fisheries, fish culture and 
related industries through: 

• Extension service; 
• Research and surveys; 
• Infrastructure development; 
• Restocking; 
• Exploring marketing opportunities; 
• Enhancing community participation in fisheries management. 

The protection of fish and marine organisms is accomplished through prohibitions against their 
catching, disturbance or possession. The Act also regulates use of fishing through ItceO$lng 
systems for both local and foreign vessels. 

2.1.8 Local Government Act Chapter 285 (Revised 1998) 

The Act empowers Local Authorities to make by-laws to control nuisances and to keep 
premises free from offensive or wholesome matter which could be injurious to health. In 
addition Section 163(e) of the Act empowers Local Authorities to prohibit and control all 
businesses and factories that tn their operations produce smoke, fumes, chemicals, gases, 
dust, smell, noise and or vibration that may become a source of danger, discomfort or 
annoysnce to the neighbourhood. The Local Authority Is also empowered to refuse licensing 
or renewal If that granting of the license is not to the public interest or would cause nuisance or 
annoyance to the neighbours, and should methods adopted to prevent nOxious/offensive 
vapours, gases or smells become inefficient. 

Section 166 empowers Local Authorities to prohibit and control development and use of land 
and buildings in the interest of Its area of Jurisdiction. 

2.1.9 The Physical Planning Act Chapter 286 

This Is the main Act that governs land planning and all proposed developments must be 
approved by the respective Local Authority and certificate of compliance issued accordingly. 

Under the Act, the Director of Physical Planning advises the Commissioner of Lands on land 
alienation issues that fall under Govemment Lands Act and Trust Land Act. The Director also 
advises the Commissioner of Lands and Local Authorities on land use, sub-division and or 
amalgamation of land; prepares regional and local physical development plans. 

At the District Level, The District Physical Planning Liaison Committee comprises heads of the 
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various Departments and is chaired by the DIStrict Commissioner. One of the major functions 
of the LiaISon Committee is to determine development applications for change of user or sub­
division of land that could have significant impact on adjacent land and or breach regIStered 
conditions In a given title deed; and also Industrial location which could have negative impact 
on the environment and adjoining land. 

The Director is required to publish the regional physical development plan and also notify the 
Local Authority within whose jurisdiction the plan is to be affected. 

Section 30(1) requires a developer in any Local Authority to be granted development 
permission by the respective Local Authority. failure to which heavy fines will ensue; and the 
Land Registrar shall decline to register such a document. No sub-division of private land shall 
take place within a Local Authority unless the sub-division is in accordance with the 
requirements of an approved local physical development plan. 

The Director in consultation with the Board of National Museums may prohibit owner of a 
building from demolition, alteration or extension if in the Director's opinion the building is of 
special architectural value or historic interest as stated In Section 47( 1). 

2.1.10 The Tourist Industry Licensing Act 

The TouriSt Industry Ucenslng Act Cap 381 of 1968 of the Laws of Kenya makes provision for 
regulating the tourist Industry with a view to promoting Its well being and development. It 
covers such trade as hotels. safari operations, and boat owners. These trades are regulated 
through licenses. 

2.1.11 Relevant Sectoral Legislation 

While the EMCA supersedes all other environmental legislation, numerous other laws and 
regulations in addition to those described above influence the various aspects and activities of 
the Project, which include the following among others: 

• Public Health Act, Cap 242 (rev 1986); 
• Trade Licence Act, Cap 497; 
• Penal Code Cap 63 (rev. 1985); 
• Standards Act, Chapter 496 (1974); 
• Building Code (1968); 
• Worlc Injury and Benefits Act (2007); 
• Food, Drugs and Chemical Substances Act, Cap 254 (rev 1992); 
• Use of Poisonous Substances Act, Cap 247(rev. 1983); 
• Traffic Act, Cap 403; 
• Transport Licensing Board Act (cap. 404). 

2.2 Administrative framework 

In 2001, the Government established the administrative structures to Implement the EMCA 
(the Act). The main administrative stnIctures are described In the following sections. 

2.2.1 The National Environment Council 

The National Environmental Council (the Council) is responsible for policy formulation and 
directions for the purposes of the Act. The CounCil also sets national goals and objectives, and 
determines policies and priorities for the protectiol1 of the environment. 

2.2.2 The National Environment Management Authority 

The responsibility of the National Environmental Management Authority (NEMA) is to exercise 
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general supervision and co-ordinatlon over all matters relating to the environment and to be 
the principal instrument of Government in the implementation of all policies relating to the 
environment. 

In addition to NEMA, the Act provides for the establishment and enforcement of environmental 
quality standards to be set by a technical committee of NEMA known as the Standards and 
Enforcement Review Committee (SERC) which will govem the discharge limits to the 
environment by the proposed project. 

2..2.3 Energy Regulatory Commission 

Energy Regulatory Commission (ERC) was established as an Energy Sector Regulator under 
the Energy Act, 2006 In July 2007. ERC is a single sector regulatory agency, with 
responsibility for economic and technical regulation of electric power, renewable energy, and 
downstream petroleum sub-sectors, including tariff setting and review, licensing. enforcement, 
dispute settlement and approval of power purchase and network selVlce contracts. Under the 
Act KenGen wnl be required to submit a copy of the ESIA Report and Plant buildings to the 
Commission for approval. 

2.2.4 Provincial and District EnvironrMntal Committees 

The Provincial and District Environmental Committees also contrtbute to decentralised 
environmental management and enable the participation of local communities. These 
environmental committees consist of the following: 

• Representatives from all the ministries; 
• Representatives from local authorities within the province/district; 
• Two farmers / pastoral representatives; 
• Two representatives from NGOs involved In environmental management in the 

province/district; 
• A representative of each regional development authority in the province/district. 

The committees are empowered to discuss the environmental issues affecting the area of 
there jurisdiction, KenGen will therefore be required under the Act to liaise with the Naivasha 
District Environmental Committee and the Rift Valley Provincial Environmental Committees 
during the IRe of the project. 

2.2.5 Public Complaints Committee 

The Act (EMCA) has al80 established a Public Complaints Committee, which provides the 
administrative mechanism for addressing environmental harm. The Committee has the 
mandate to Investigate complaints relating to environmental damage and degradation. Its 
members Include representatives from the Law SOCiety of Kenya, NGOs and the bUSiness 
community. 

2.3 International Guidelines 

2.3.1 Japan Bank for International Cooperation (JBIC) Guidelines 

The Japan Intemational Cooperation Agency (JICA), which Is responsible for the 
implementation of technical cooperation and the preliminary study of grant aid projects in 
Japan's bilateral grants, prepared environmental guidelines for infrastructure projects in 1990, 
which were later revised, and the new guidelines for envlronmenlal and social considerations 
completed in March 2004. These guidefines cover development studies, preliminary studies of 
grant aid projects and technical cooperation projects. Their objectives are to encourage the 
recipient governments to take appropriate conSiderations of environmental and social factors 
as well as to ensure that JICA's support for and examination of environmental and social 
considerations are conducted accordingly. 
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(a) Japan's Official Development Assistance Charter, June 30 1992 

This charter was established to obtain broader support for Japan's Official Development 
Assistance (ODA). The basic philosophy of this charter is that the intematlonal community. 
from a humanitarian viewpoint, cannot ignore the fact that many people in developing 
countries, which constitute a majority among countries in the world, suffer from famine and 
poverty. Japan's ODA is provided In accordance with the principles of the United Nations 
Charter, as well as an adcltional four principles. 
Further outlined in the Charter are the prioriHes, measures for the effective implementation of 
ODA, and measures to promote understanding and support at home and abroad. African 
countries are considered priority regions in the Charter, as well as infrastructure Improvement, 
hence the application of this Charter to the current project. 

(b) Japan Bank.or lntemaUonal CooperatIon (JBIC) Guidelines .or Contlnnatlon of 
Environmental and Social considerations, 2002 

JBIC establishes and makes public the above guidelines with the objective of contributing to 
efforts by the intemationaJ community, particularly developing regions. towards sustainable 
development, through consideration of the environmental and social aspects in all projects 
SllbJect to lending or other financial operations. Environmental and SOCial considerations refer 
not only to the natural environment, but also to social Issues such as involuntary resettlement 
and respect for the human rights of Indigenous people. 

Procedures for confirmation of enVironmental and social considerations include: 

• Screening: each project Is classified In terms of its potential environmental impact, 
taking into account such factors as the sector end scale of the project; the substance, 
degree and uncertainty of its potential environmental impact; and the environmental 
and social context of the proposed project site and surrounding areas; 

• Categorization: Three categories A, B, and C exist. A proposed proJect is classified as 
Category A If it Is likely to have significant adverse Impact on the environment; 
Category B if Its potential adverse environmental Impact is less adverse than that of 
Category A projects; and Category C If It is likely to have minimal or no adverse 
environmental impact. This project is classified as Category B, under Sectlon (1). 
Paragraph 2, Article 23 of The Japan Bank for I nternational Cooperation Law. 

• Environmental review for each category: This includes evaluation of measures 
necessary to prevent. minimize, mitigate or compensate for potential negative impact, 
and measures to promote positive impact If any such measures are available 
(Category A). The scope of environmental reviews for Category B proJects may vary 
from project to project, but is narrower than that for Category A projects. 
Environmental reviews for projects In Category C do not proceed beyond screening. 

• Monitoring: JBIC in principle confirms through the borrower over a certain pe!fod of 
lime, the results of monitoring the Items which have a significant environmental impact 
by the project proponents. 

According to JBIC categorisation, this project falls under category A because there are likely to 
significant Impacts to the project environment due to Its location within Hell's Gate National 
Pari(. 

2.3.2 World Bank Safeguard POlicies 

(8) Environmental Asae8smant (Operational Policy, OP 4.01) 

The objective of OP 4.01 is to ensure that Bank-finanCed projects are environmentally sound 
and sustainable, and that decision-making is improVed through appropriate analysis of actions 
and of their likely environmental Impacts. This policy Is triggered If a project is likely to have 
potentially adverse environmental !fske and impacts in its area of Influence. OP 4.01 covers 
impacts on the natural environment (air, water and land); human health and safety; physical 
cultural resources; and transboundary and global environment concerns. 
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Thus, the construction and operation of geothennal generating station is likely to have 
environmental Impacts, which require mitigation. 

(b) Natural Habitats (Operational Policy, OP 4.04) 

This policy recognizes that the conservation of natural habitats is essential to safeguard their 
unique biodiversity and to maintain environmental services and products for human society 
and for long-term sustainable development. The Bank therefore supports the protection, 
management, and restoration of natural habitats In its project financing, as well as policy 
dalogue and economic and sector work. The Bank supports, and expects borrowers to apply, 
a precautionary approach to natural resource management to ensure opportunities for 
environmentally sustainable development. Natural habHats are land and water areas where 
most of the original native plant and animal species are still present. Natural habitats comprise 
many types 01 terrestrial, freshwater, coastal, and marine ecosystems. They include areas 
lightly modified by human activHies, but retaining their ecological functions and most native 
species. 

The proposad geothermal stations have the potential to cause conversion (loss) or 
degradation of natural habitats wHhln the Hell's Gate National Park area, directly (through 
construction) as well as indirectly (through human actlvHles induced by the project). 

2.3.3 IFe Performance Standards 

These are set out to help In carrying out the policies set out in the Operational Policy on 
Environmental Assessment (OP 4.01) and related documents. More specifically, detailed 
environmental, health and safety guidelines exist for electric power generations and for 
Geothermal Power Plants. 

2.3.4 African Development Bank (AlDB) Requirements 

In January 2004, the Boards approved the new Bank Group Policy on the Environment, which 
Incorporates and redefines the former policy on environmentally sustainable development in 
Africa. The new policy acknowledges that to sustain economic growth in Africa, there Is an 
urgent need to preserve and enhance the ecological capital that enriches such growth. Two 
guidelines relevant to the new POlicy on the Environment were completed and disseminated in 
2004, namely the Strategic Environmental Impact Assessment Guidelines (SEIA) and the 
Integrated Environmental and Social Assessment Guidelines (IESA). Of Importance to this 
study are the IESA Guidelines, which are designed to ensure that both environmental and 
social issues are mainstreamed in Bank projects throughout the project cycle. 

The IESA guidelines present the most frequent potential impacts and enhancement/mitigation 
measures for the considered sub-sector. The guidelines also outline indicators that could be 
useful for monitoring the considered projects. Sectoral guidelines exist, and those that most 
closely apply to this study are found in Appendix 6: Hydropower Production, Transportation, 
and Distribution. 

According to AFDB categorization. the project is classified under category 1, since the 
proposed project will generate more than 30MW of electricity and will also Involve the 
resettlement of over 50 Households and more than 200 people. 

2.4 KenGen's Environmental Management Systems 

KenGen has established Environmental Management as an Integral component of its business 
piannlng since the company was established. To meet an the basic environmentally sound and 
socially acceptable practices at the local and Intematlonal level, the company Initiated the 
Implementation of ISO 14001:2004 standards. Through the EMS system, KenGen has 
identified and documented its slgnHicant environmental aspects and impacts on the 
environmeot and set In place interventions to manage these aspects. 
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KenGen has further articulated its commitment in environmental management to the public 
and its stakeholders through an Environmental Policy Statement, which Is also aligned with itS 
vision and mission statements. The environmental policy statement commits the organisation 
to compliance wtth applicable laws and regulations, prevention of pollution, continuous 
improvement and accountability to the internal and external stakeholders and the public at 
large. 

To successfully sustain the good environmental management practices, KenGen has not only 
continued to commit resources In enhancing staff capacity through relevant training and 
awareness locally and abroad but is also taking the lead In initiating the Clean Development 
Mechanism (COM) projects of the Kyoto protoCoL 
Currently, six projects have been cleared by the World Bank and several others still under 
review. 

In ensuring legal compliance with EMCA 1999, annual environmental audits are done and 
submitted to the National Environmental Manegement Authority (NEMA) and Energy 
Regulatory Commission (ERC). All upcoming power projects are also subjected through 
environmental Social and Impact Assessment (ESIA) studies and issuance of permits before 
implementation (this project). 

Since 60% of the country's power need Is from hydro, the company is financing Catchment 
Preservation in all the five-catchment towers on itS own and through the Kenya Energy Sector 
Environment Program (KEEP). 

The key benefits anticipated by KenGen. through good environmental performance and 
management are: 

• Compliance with prescribed regulations and especially the national Environmental 
Management & Coordination Act 1999; 

• Improved resource efficiency and waste reduction through optimal use of resources 
and waste reduction strategies; 

• Systematic and Integrated approach to environmental management 
• Improving our public image and community relations 
• Continually Improve economic-environmental performance and 
• Increasing confidence of stakeholders; 
• Enhancing global market access with environmentally conscious partners; 
• Achieving greater employee satisfaction; 
• Institutionalization of pollution prevention strategies. 

2.5 International Conventions 

2.5.1 Vienna Convention for the Protection of the Ozone Layer 

Intergovernmental negotiations for an international agreement to phase out ozone depleting 
substances concluded in March 1985 with the adoption of the Vienna Convention for the 
Protection of the Ozone Layer. This Convention encourages intergovernmental cooperation on 
research, systematic observation of the ozone layer. monitoring of CFC production, and the 
exchange of information. 
The Montreal Protocol on Substances that Deplete the Ozone Layer was adopted in 
September 1987, and was intended to allow the revision of phase out schedules on the baSis 
of periodic scientific and technological assessments. The Protocol was adjusted to accelerate 
the phase out schedules. It has since been amended to introduce other kinds of control 
measures and to add new controlled substances to the list. 
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2.5.2 Convention on Biological Diversity 

The purpose of this convention is to ensure the conservation and sustainable use of 
biodiversity. Kenya signed the convention on 5th June 1992 and ratified the same on 26th July 
1992. The National Environment Management Authority (NEMA) is the national focal point to 
this Convention on Biological Diversity. The provisions of this Convention have been 
integrated in many laws of Kenya. 

2.5.3 The Ramsar Convention 

Kenya ratified the convention In June 1990. The Ramsar Convention on Wetlands is prlmarlly 
concerned with the conservation and Management of Wetlands. Parties to the convention are 
also required to promote wise use of wetlands in their territories and to take measures for the 
conservation by establishing nature reserves in wetlands, whether they are included in the 
Ramsar list or not. 

The proposed project Is expected to observe and adhere strictly to the Ramsar Convention's 
principles of wise use of wetlands In the project area. Wetlands are defined by the convention 
on Wetlands or the Ramsar Convention (1971) as: "Areas of marsh, fen, peat land or water, 
whether natural or artificial, permanent or temporary with water that is static or flowing, fresh, 
brackish or salty, including arees of marine water the depth of whIch at low tide does not 
exceed six meters" 

In Kenya, as well as in east Africa, wetlands are defined as: • areas of land that are 
permanently. seasonal or occasionally water logged with fresh, saline, brackish or marine 
water, Including both natural and manmade areas that support characteristic biota" the latter 
definition has the approval of the national wetland standing committee of Kenya's Inter 
ministerial Committee on Environment (IMCE). It is the refinement of Ramser Convention's 
definition for the East Africa and does not exclude anything defined by the Ramsar 
Convention. This definition Included swamps, marshes, bogs, soaks, shallow lakes, ox-bow 
lakes, river meanders and flood plains, as well as riverbanks, lakeshores where wetland plants 
grow. It also includes marlne and inter-tidal wetlands such as deltas, estuaries, mudflats, 
mangroves, sail marshes, sea grass beds, shallow coral reefs and creeks. 

2.5.4 Convention on the Wetland. of International Importance a. Waterfowl Habitat 

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

2.5.5 Convention on the Conservation of Migratory Species of Wildlife Animals 

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

2.5.6 African Convention on the Conservation of Nature and Natural Resources 

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

2.5.7 Convention on International Trade In Endangered Species 

This Convention was adopted on 3rd March 1973 and came into force on 1st July 1975. The 
purpose of the Convention Is to regulate the International trade in wild plants and animals that 

ESIAOLKARIA IV DOMES FINAL REPORT.doc 2-16 Issue 1.0 I Decamber 2009 



are at risk of extinction as a result of trade. The Convention seeks to control trade not only in 
live species but also in dead specimen and their derivatives. The Kenya Government ratified 
CITES on 13th December 1978. The lead agency for the CITES in Kenya is the Kenya Wildlife 
Service (KWS). 

2.5.8 United Nations Convention to Combat Desertification 

The above Convention was adopted on 17th June 1994 in Paris and came into force on 26th 
December 19976. Kenya ratified the Convention in 24th June 1997. The purpose of the 
UNCCD Is to address the problem of the degradation of land by desertifICation and the impact 
of drought partlcularty In arid and dry semi-humid areas. NEMA Is the focal paint for the 
Convention. 

2.5.9 The 1992 UnHed Nations Framework Convention on Climate Change (UNFCCC) 

The primary purpose of the convention Is to establish methods to minimize global warming and 
in particular the emission of the greenhouse gases. The UNFCCC was adopted on 9th May 
1992and came Into force on 21st March 1994. The Convention has been ratified by 189 
states. Kenya ratified the Convention on 30th August 1994. NEMA is the focal point for the 
Convention. 

2.5.10 Kyoto Protocol to the United NatIons Framework Convention on Climate Change 

The Kyoto Protocol requires signatories to the United Nations Framework Convention on 
Climate Change to reduce their green house emissions levels to 5% below 1990 levels by the 
year 2012. The Protocol carne Into force on 16th February 2005, after it received the pre­
requisite signatures. However, major countries like United States, China, India, and Australia 
are not signatories to the Protocol. NEMA is the national focal point for this Protocol. 

2.5.11 Agenda 21 

Kenya continues to Implement Agenda 21 to support sustaInable development through the 
Integration of environmental concerns Into the national development policies, plans, and 
programmes. 

2.5.12 Millennium Development Goals 

Whilst there is no mention of energy in each of the eight Millennium Development Goals 
(MDGs), energy services is inevitably an essential input to achieving all the eight goals. This Is 
due to the fact that In order to implement the goal accepted by the International community, to 
halve the proportion of people IMng below the poverty line, by 2015, access to affordable 
energy services Is a prerequisite. 

2.5.13 Convention on the Rights oHha Child 

The Convention on the Rights of the Child (CRC), 1989 is the most comprehensive 
compilation of international legal standerds for the protection of the human rights of Children. 
The CRC Is also the most widely ratified International human rights treaty, ratified by all 
countries in the world. with the exception of two. The Convention acknowledges Children as 
individuals with rights and responsibilities according to their age and development (rather than 
the property of their parents or as victims). as well as members of a family and community. 
Underlying the Convention are four main principles: non-discriminatlon, the best Interests of 
the Child, the right to life. survival and development and the right to participation. 

The CRC reaffinns children'S basic human rights to health. shelter and education. Special 
emphasis is placed on safeguarding family unity and the reunlflcation of families (Articles 8, 
10. 20). Another fundamental right enumerated In the Convention is the child's right to 
education and the obligation of states to make primary education free and compulsory for all 
Children (Articles 28, 29). Education has also been Identified as an effective and essential form 
of protection for displaced Children. For example. displaced children in school may be more 
protected from the risks of military recruitment, exploitstion and abuse. Educatlonat and 
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recreational activities, like sports, can also help children recover from the trauma of conflict 
and displacement (Intemal DIsplacement Monitoring Centrs, 2004). 

2.5.14 Convention on the Elimination of all tom. of DlscriminaUon against Women 

The Convention on the Elimination of all forms of Discrimination against Women (CEDAW) 
places explicit obligations on states to protect women and girls from sexual exploitation and 
abuse. 

Universal Declaration of Human Rights (Article 7). the UN Charter (Articles 1. 13,55, and 76) 
and the International Covenant on CMI and Polltlcel Rights (Article 24) reaffirm the freedoms 
and rights of all children, including Internally displaced children. 
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3 DESCRIPI'ION OF THE PROJECT ENVIRONMENT 

3.1 Project Setting 

The Olkaria IV Domes Geothennal Field is located about 120km Northwest of NairobI. 
Administratively, the project is located within Hells Gate location, Central division of newly 
created Nalvasha district (hived from the fonner Nakuru District) in the Rift valley Province of 
Kenya. 

The Olkaria geothennal field Is located 6 km to the south of Lake Naivasha In Kenya's Rift 
Valley, and occupies a circular area of about 68.25 km2

• Olkaria IV (Domes) is one of the 
seven sectors of the Greater Olkarla Geothennal Area (GOGA). It is located to the south of 
Lake Naivasha in Kedong Ranch. Olkarla IV area mea8tJres about 4 km2 that is bound by 
Hell's Gate and 01 Njorowa Gorge to the west and a ring of domes to the east and south. 

The first generating unit at Olkarla I was commissioned in 1981, and the second and third 
phases were commissioned in 1982 and 1985, respectively, to generate a total of 45 WI of 
electricity. Olkaria II was constructed between 2000 and 2003. and the plant began generating 
electricity in September 2003, producing a total of 64 MW. 

The proposed power plant location is at Kedong, Akira Ranch located to the east of the 
Eastern Steamfleld. Longonot and Maiella Ranches are located to the south. Oserian Estate 
lies to the north of the Northeast Steamfleld and beyond Oserian to the west is Kongoni Fann. 
The ranches are essentially cattle renches, although the Maasai have been seen to herd their 
livestock through the ranches as well as Hell's Gate National Park. 

Thus the site is located in the midst of an array of environmental and social contexts. 

3.2 PhYSical and Biological Environment of the project area 

3.2.1 Climate 

The climatic features in the Rift Valley, including the project area, are closely related to the 
altitudinal changes and variations Induced by the local topography. The fioor of the Rift Valley 
experiences higher temperatures than the highlands. At Nalvasha (1 ,829m above sea level) 
the mean monthly temperatures recorded range from 15.9-17.80C with a mean of 16.80C. The 
mean monthly temperatures In Naivasha town range from 24.6 - 28.aGC. 

The baseline climate data recorded by KenGen has been evaluated from a model known as 
TAPM, and are discussed In succeeding sections below. 

(8) Rainfall 

The baseHne daily rainfall is measured at tour sites, X2 Camp site, Site, North East Olkarla 
and Lake View .The data has been collected from Environmental section of KenGen. Data for 
the 15-year period January 1994 to December 2008 has been analysed to show the monthly 
average rainfall totals over the last 15 years in the project area. 
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Figure 3.1 
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Average annual rainfall In the project area from 1994 to December 2008 

Average annual rainfall totals have been 724.4. 715.4, 703.5, and 695.3 for X2, Site, North 
East Olkaria and Lake VIew respectively. Thus there Is little spatial variation In the annual 
rainfall totals. 

(b) Temperature 

Maximum and minimum temperatures are recorded at gam and 3pm as Is the dry and wet bulb 
temperature, which is used to determine relative humidity. A hygrothermograph Is also 
operated at the X2. Figure 4.2 shows the recorded daHy minimum temperature recorded at 
9am and the maximum temperature in the period leading up to the 3pm recording period. 
Temperatures show relatively modest season veriation as would be expected at this latitude 
and In the period of record March 2001 to September 2009 did not exceed 35°C or fall below 
O°C. 
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Figure 3.2 Maximum and minimum temperatures recorded at X2 

(e) Humidity 
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Observations of relative humidity detennlned from the 9am and 3pm data recorded at KenGen 
X2 Camp site are shown in Figure 3.3. The data show the nonnally diurnal variation with 
higher values occurring in the cooler momlng periods 9am and lower value in the warmer 
aftemoon period at 3pm. 
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Figure 3.3 Relative humidity 

3.2.2 Air quality 

The geothennal power stations assessed in this report operate by collecting steam from the 
geothennal fields. The steam is used to drive turbines which generate the electrical energy in 
a similar way that a coal·fired power station would. The used steam is discharged as liquid 
water and vapour. The water vapour Is harmless In the atmosphere. but associated with the 
steam are non.condensable gases including carbon dioxide (~). methane (CH4) and 
hydrogen sulphide (~S). The CO2 and ~ do not pose a threat to ambient air quality, 
although they are, along with water vapour, greenhouse gases, but H2S can be toxic at 
sufficiently high concentrations. In addition H~ will accelerate the corrosion of metals. 
KenGen Is currently taking dally monitoring H2S concentra1ions In the air and the results have 
been used for modelling of the possible eff'eCls of air quality to the environment posed by the 
new plant. 

Ca) Occurrence of Hydrogen Sulphide 

Hydrogen sulphide (H!B) is a noxious and potentially poisonous gas. with the Odour of rotten 
eggs. It occurs naturally, and approximately 90 per cent of globel emiSsions are estimated to 
be of natural origin (WHO 1987). It has long been recognised as a potential health threat to 
man both from natural and man-made sources and 1hent are over 150 years of sclentl1lc 
rlterature desaibing Ita properties and toxicity (see review by the Subcommittee on Hydrogen 
Sul1ide. 1979). However, it is not a widespread urban pollutant and Is generally localised near 
emission SOU'CeS such as sewage treatment plants, petroleum refineries and kraft paper mills. 
Typical concentrations vary widely in different parts of the world, for example, over a 2.5 year 
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period in northwest London. concentrations were generally found to be less than 0.OOO2ppm 
(0.3mg/m3). in and around the city of Rotorua, New zealand there is usually sufficient 
hydrogen sulphide to cause dete£table odours and during continuous monitoring hydrogen 
sulphide concentrations of 0.05 ppm (80 mg/m3) were exceeded for more than 55 per cent of 
the time in winter (WHO. 1987). 

(b) Properties of hydrogen sulphide 

Hydrogen sulphide is colourless, flammable, denser than air and liquefies at -6(tC. It is 
soIlble in both polar and non-polar solvents and Is rapidly oxidised in air and in solution. It is 
corrosive to many metals and may discolour paint by Its reaction with the metals present In the 
pigments. Because of its density when it is concentrated, it will have negative buoyancy and 
sink to the lowest point. In geothermal projects It is usually associated with high 
concentrations of carbon dioxide, which Is also denser than air. Thus a slow leak of the non­
condenseble fraction of cooled geothermal gas emitted Into a sheltered environment, can 
allow a build-up of dangerous concentrations of hydrogen sulphide in low-lying or sheltered 
and enclosed areas. Such areas are unlikely to be naturally occurring topographical features 
such as gullies or valleys, but could be the concreted cellars that are part of the well-heads, or 
sumps wfthln the power station. 

The controlled discharge of non-condensable gases from the power station may contain 
Initially up to approximately 4.9 per cent hydrogen sulphide and 96 per cent carbon dioxide 
(Ewbank Preece Limited, 1989 (Page Bl16)), This mixture is Initially denser than air, but It Is 
mixed very rapidly with the ambient air. For practical purposes, the hydrogen sulphide emitted 
from the gas ejectors will not preferentially settle out from the plume any more than the 
oxygen, which comprises approximately 20 per cent of the ambient air, will settle out from the 
less dense nitrogen. which forms apprOximately 78 per cent of the ambient air. The only time 
when this is Hkely to be a potential safety hazard, is In enclosed areas. 

There Is COnsiderable variation in the response of the human nose to odour. A range of odour 
thresholds (where 50 per cent of the population can detect the presence of the odour) have 
been reported for hydrogen sulphide (0.76-3.21 mg/m3) 0.00047-o.002ppm (Warren Springs 
Laboratory, 1980). Other studies give different values. The most recently published study 
(Nagy, 1991) presents detailed Information on the percentage of people responding to the 
odour of hydrogen sulphide at different concentrations. Nagy's paper Is particularly useful 
because it provides information on the response of the 18 people In the two odour panels as 
the concentration varies. From the data it is possible to determine the percentage of people 
who would be expected to detect the odour at a given concentration. One person out of the 18 
(approximately 5 per cent) reported an odour at 0.0013ppm (2 mg/m 3), nine of the 18 (50 per 
cent) detected the odour at 0.0046 ppm (7mglm 3) and 17 of the 18 (approximately 95 per 
cent) reported the odour at 0.023 ppm (35 mglm3). 

Nagy also provides Information about the number of people describing the odour at a 
complaint level as the concentration varies. Approximately five percent consider the odour at 
a complaint level at 0.0017ppm (2 mglm 3), 50 per cent at 0.016ppm (20 mg/m 3) and 95 per 
cent at 0.247ppm (395 mglm 3). 

At the above concentrations, no harmful effects to human health are known. At higher 
concentrations, where it is extremely toxic, it produces complete fatigue of the olfactory nerve 
and Its presence cannot be detected. Its odour therefore serves as an important warning of Its 
presence at safe concentrations. 

In the above discussion. it should be remembered that the odour panel studies select 
panellists who pass a test which ensures a certain minimum sensitivity to odours and they are 
not permitted to eat, drink flavoured beverage or smoke for 30 minutes prior to the test, nor are 
they permitted to use scented cosmetics for at least one hour before the test. In addition. the 
test room is free of Interfering odours. Given test condHions and the fact that people regularly 
exposed to hydrogen sulphide have a decreased sensHivlty to its odour, It Is considered that 
using these criteria for assessing the response of the exposed population at Olkana may 
significantly overstate the incidence of odour. The criteria would be more appropriate for 
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short-tenn visitors, but they would still be subject to interfering OdOurs. 

(e) Effects on Humans and other animal life 

The toxic effects of hydrogen sulphide vary according to the dosage and have been classified 
in the scientific literature into three categories, namely, acute, sub-acute and chronic. In view 
of some lack of agreement in the literature about these different nomenclatures, the 
Subcommittee on Hydrogen Sulfide has detennined some clarifying definitions of these tenns. 

Acute intoxication refers to the effects of a single exposure to a massive dose of hydrogen 
sulphide of the order of 1000ppm (1.61g1m3). There is evidence that at this concentration 
hydrogen sulphide exerts an effect on the whole nervous system by Inhibiting the enzyme 
cytochrome oxidase, which is Involved In the aerobic metabolic pathway. The symptoms are 
an initial stimulation of respiration resulting In very rapid breathing and subsequent depletion of 
carbon dioxide in the blood. This leads to respiratory InactMty that may spontaneously 
reverse if the depletion has not gone too far. However, If breathing does not spontaneously 
recommence and artificial respiration is not given, death from suffocation occurs. 

At concentrations above 1000ppm (1.61g1m3). hydrogen sulphide may have a direct 
paralysing effect on the nervous system. In this case no stimulation of breathing occurs and 
there is Immediate respiratory faDure. However the heart does not stop beating Immediately 
and artificial respiration can be given until the levels of hydrogen sulphide in the bloodstream 
drop sufficiently to allow breathing to resume. Hydrogen sulphide Is very rapidly oxldlsed in 
the blood and is not considered a cumulative polson. 

Sub-acute intoxication refers to the effects of continuous exposure to mid-level concentrations 
of hydrogen SUlphide, 100-eOOppm (O.16-0.96g1m3). At these concentrations irritation of the 
mucous membranes of the eye and the entire respiratory tract can occur. While eye irritation 
is by far the most common symptom of sub-acute poisoning, irritation of the respiratory tract 
can In some circumstances lead to severe and even fatal complications such as pulmonary 
oedema. 

Chronic Intoxication is defined as the effects of intermittent exposure to lOW or Intermediate 
concentrations 5O-100ppm (SQ-160mg/m3) of hydrogen sulphide. These are characterised by 
"lingering' largely subjective manifestations of Illness. There Is no universal agreement In the 
literature about this category as a clinical entity distinct from repeated episodes of sub-acute 
intoxication. 

The effects of hydrogen Sulphide exposure at various concentrations are summarised in Table 
3.1 (adapted from "Hydrog8n Sumds", The Subcommittee on Hydrogen Sulfide, 1979 and 
includIng data from Nagy, 1991). 

The effects of hydrogen sulphide on other animal species have been the subject of laboratory 
investigation and some insights Into the biochemical mechanisms by which the gas exerts Its 
toxic effects have resulted from this work. The toxicity of hydrogen sulphide for several 
species Is summarised In Table 3.2 and compared with the effects on humans (prepared from 
data published in 'Hydrogen Sulfide'. Subcommittee on Hydrogen Sulfide, 1979 and WHO, 
1987). 

The symptoms of hydrogen sulphide poisoning are Similar across species and as can be seen 
from Table 3.2, the susceptibility of different animal species does not vary greatly. 

(d) Effects on Materlala 

Hydrogen sulphide is corrosive to metals including copper, sliver and even gold. It also reacts 
with lead-based paints to produce dlscolouration. Apart from aesthetic considerations, this 
corrosion of metals can cause problems In electronic equipment when connecting wires are 
affected. 
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Table 3-1 Permissible concentrations In the workplace assuming 8-hour shifts, 50 
dey weeks 

Lowest reported odour 0.00047 0.00066 
1hreshold 
5% detection limit 0.0013 0.002 
50% detection limit 0.0046 0.007 
95% detection limit 0.0230 0.035 
Offensive odour 0.003-0.0OS 0.004-0.007 
Threshold limit value a 10 14 
Threshold of serious eye 50-100 20-140 
Injury 
OIfactorv oaralYsis 150-250 210-350 
Pulmonary oedema, threat 3OQ-500 420-700 
to life 
strong nervous system 500-1000 700-1400 
stimulation 

• Immediate collapse 
I resotratorv fallure 

with 1000-2000 1400-2800 

Source. The SUbcommittee on Hydrogen Su/ffde, 1979 and including dst8 from Nagy, 1991 

Table 3.2 Concentrations of hydrogen sulphide .... ultlng In sub-ecute Intoxication 
syndromes In various species 

Source: Hydrogen Sulfide", Sub-committee on Hydrogen Sulfide, 19791U1d WHO, 1987). 

(e) Exlatlng air quailly 

Hydrogen sulphide concentrations are monitored by KenGen in and around the Olkarla I and II 
power stations using manuaRy operated samplers. Twelve sites are monitored at Olkaria I and 
six sites are monitored at Olkalis II as follows: 

Olkana I 

• MV-Rlg Workshop 
• Power Station 
• Administration building 
• Seal pit I 
• Seal pit I 

• OW-10 

• OW-22 
• KWSGate 
• lakeView 
• lakeSide 
• Stores 
• Scientific lab 

Olkaria II 

• Compressor room 
• Hot well 1 
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• Hot well 2 
• Cooling towers 
• Power station building, and 
• Administration building. 

The objective of these monitoring programs is to monitor occupational health exposures rather 
than environmental conditions, but the data provide some guidance as to the maximum levels 
that are likely to arise in the environment close to the power stations and give some ·spar 
samples or condition in more remote area for example at the Lake View and Lake Side 
residential areas. The observations relate to average concentrations over a few minutes and 
are all made during the day. 

A total of approximately 6874 measurements have been made at the twelve sites under the 
Olkaria I program, which provided data covering the period 28 April 1997 to 15 September 
2009 for this study. For Olkaoa " 1535 measurement, made at the six sites over the period 9 
December 2003 to 15 September 2009, have been made available for this study. The data Is 
summarised in Tables 3.S. 

Some of these sites are in locations that could reasonably be classed as accessible 10 the 
public or at least representative of this area, eg KWS Gate, Lake Side, Lake VIew and the well 
sites (OW 10 and OW22). These locations record low concentrations, OW As would be 
expected for most of these monitoring locations, the odour threshold is frequently exceeded, 
but none of the Observation exceed the United States the TLV for hydrogen sulphide whiCh is 
set at 10 ppm (15 mglm3) for an eight hour exposure. Note concentrations averaged over 
eight hours would be expected to be much lower than the short-term average values reported 
above. 
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Table 3.3 Results of Olkaria I hydrogen sulphide monitoring program (ppm) 
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3.2.3 Noise quality 

The geothermal power stations assessed in this report operate by collecting steam from the 
geothermal fieldS. The steam Is used to drive turbines which generate the electrical energy in 
a similar manner that a coal-fired power station would. The operating power stations generate 
noise from many sources which tor modellklg purposes can be aggregated into two main 
sources {1} the cooling towers and (2) the plant or building housing the turbines. 

At Olkaria I the gas ejector and the plant are essentially co-located, whereas at Olkaria II the 
gas ejection occurs in the cooling towers so that the actual noise sources in the aggregations 
are different for the two power stations, but this does not change the way the noise modelling 
will be undertaken. In each case the power sIations have been represented as two classes of 
noise sources (1) the cooling tower system and (2) the plant. It Is understood that the design 
of OIkaria I (units 4 and 5) wll be similar to the design of Olkarla II and the noise emission for 
the new power station hes been based on measurements taken at Olkaria I. 

In addition the project involves two other potentially significant sources of noise, namely 
construction of drill padS and drifting and testhg of wells prior to converting them to production 
wells. While these latter operations are temporary (lasting for months to a period of around a 
year) they are potentially significant and 818 discussed in this report. However the main 
emphasis in the report Is on the assessment of noise from the permanent operation of the 
power stations. 

Noise data monitoring Is carried out on a weekly basis at Olkarla. Data collected between, 
January 2005 - June 2009 were analysed for both Olkarla I and II. A summary of noise data in 
Absolute decibels (d8(A» is presented in Table 3.4 below: 

Table 3.4 Maximum Permissible Noise Levels 

Kenyan standards as prescribed by the Environment Management and Co-ordination (Noise 
and Excessive Vibration Pollution) (Control) Regulations 2009 require the following tor a 
residential area. 

Table3.S Maximum PermiSSible Noise Levels 

Noise impacts have been assessed using a noise prediction model to estimate noise levels 
that will occur in the neighbourhood of the power station and well field during the well testing 
phase and during operation of the power station. The predicted cumulative noise levels have 
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been presented as contour plots showing the "maximum' predicted noise levels over the area 
of Interest. Discussion of noise impacts expected during the construction phase is also 
presented. 

3.2.4 Lake Nalvseha 8_ln 

Lake Naivasha is a ShaDow basin lake, situated 80Km northwest of Nairobi in the Kenyan Rift 
Valley. The name Naivasha comes from the Massai "e-naJposhs", meaning approximately" 
that which Is heaving that which flows to and fro'. The lake contains freshwater supporting a 
rich ecosystem, with hundreds of bird species, papyrus fringes filled with hippos, riparian grass 
lands where waterbuck, giraffe, zebra and various antelopes graze, dense patches of riparian 
acacia forest with buffaloes, bushbuck and other creatures, beautiful swampy areas where 
waterfowl breed and feed and, at the same time, magnificent views of the nearby volcanoes. 
Local fishermen depend on the lake for fish and crayfish. Although the lake is situated in a 
semi-arid zone, after the rainy seasons, the fragile soils of the surrounding hills and the valley 
bottom produce grass where the pastoral Maasai bring their herds for dry-weather grazing, 
thereby depending on the lake and Its various watering points. 

Situated west of the main lake Is Lake Sonachl, a small paradise on its own. Sonachl (or 
Crater Lake as it also Is known) is in the caldera of a small volcano, with Its own microclimate. 
A dense forest covers the steep walls of the crater. High biomass product/on has been 
recorded In this highly alkaline lake, which often hosts flocks of flamingos. 

Lake Naivasha has no surface outlet, with the natural water level changes over the last 100 
years being more than 12 meters. The water [evel can change several meters within just a few 
months, causing a shift of the shoreline of several kilometres. These dynamics add an extra 
dimension to the riparian ecosystem, as well as complicating the water resource management 
issues. 
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Figure 3.4 Lake Naiva8ha Ba8in 
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(8) Biophysical features 

(i). ] General Setting 

Lake Nalvasha Is located (O.45oS, 36.26° E), altitude 1,890 m asl, lies on the floor of Africa's 
Eastern Rift Valley, covering approximately 140 km2

• It is the second-largest freshwater lake in 
Kenya, and one of a series of 23 major lakes in the East Rift Valley-8 in central Ethiopia, 8 In 
Kenya, and 7 In Tanzanla-epannlng latitudes from approximately fiN to 5"S. The overall 
climate of the Eastern Rift Valley Is semi-arid. 

0).2 Geology, Soils, Groundwater 

The soils around the lake are developed on volcanic ashes, mainly composed of fine pumice 
grelns, and pumice layers are abundant. The Interaction between volcanic deposits and water 
in the lakes causes the genesis of zeolite minerals. Due to their high pumice content; the soUs 
around the lake are very permeable, with a very low water-holding capacity. 

Groundwater plays an Important role In the hydrology of the Lake Naivasha system. The 
leakage from the lake is part of the groundwater system, and exact identification of this 
mechanism could provide for a better exploRation of groundwater resources. Although 
groundwater Is the recipient of most agrochemlcale used around the lake, the water flow Is 
generally away from the lake. Thus, the chance that agrochemlcals will end up In the lake Is 
low. The aquifers around the lake have very high yields, and all Irrigation north of the lake is 
based on groundwater. 

Because of the alkaline nature of the volcanic rockS, the solis and groundwater have high 
sodium content. This causes a problem for growing high-quality crops, since the soil structure 
is unsuitable. In general, groundwater in the area south of Lake Naivasha Is not very suitable 
for irrigation. Mixing groundwater wHh surface water could prove a viable option. The 
abundance of pumice Is going to play an Important role In the hydroponic irrigation systems, 
since pumice is a perfect sub-stratum for hydroponic culture. 

The presence of zeolHes also Is recognized, but not well researched. Zeolites play an 
increasing important role In organic fanming and modern land management. They have very 
high soil water retention capacities, and extremely high Cation Exchange Capacities (CEC). 
They are able to capture ammonia (NH4), an Important fertilizer. Thus, more research on the 
potential of zeolites In the florIcuHurallndustry around the lake Is highly recommended. 

0).3 Climate 

The drainage basin lies within the range of the Inter tropical Convergence Zone (ITCZ). Mount 
Kenya and the Nyandarua Range capture moisture from the monsoon winds, casting a 
significant rain shadow wer the Lake Naivasha basin. The rainfall distribution has a bl-modal 
character, with long rains during April- June and short rains during October-Nwember. 

The long-term spatial rain distribution varies from about 600mm at Naivasha Town to some 
1000mm on the slopes of the Nyandarua Mountains. The Klnangop Plateau experiences an 
annual rainfall between 1,OOO-1,300mm. The open water evaporation of Lake Naivasha is 
approximately 1,720 mmlyear. 

(i).4 Lake Water- level variations 

Recordings of the water level have been made at different places around the Lake. The range 
of water levels during the past century can be seen to span 15m. There are several periods of 
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rapid rise or fall as well as a particularly protracted period of decline from the 19208 to 1950's. 
After the heavy "long rains" in 1977, the water level rose until mid 1979 by approximately 3m. 
After some dectine a new peak occurred after heavy rains in April - May 1981. Since early 
1984 the level has been failing steadily, and In January 1988, it was Sm below the 1983 peak 
occurred, it was Sm below the 1983 peak and was Intact at its lowest level since 1960. The 
onset of tong rains in April 1988 brought an end to the decline, at least for the time being. 

Ase et aI., (1986) concluded that the water balance of Lake Naivasha had a rather unstable 
equlllbrlum, and that river inflow lust below the average makes the lake level drop 
considerably. On the other hand.. lake level can be shown to be sensitive to high inflow lake 
level rose by over a meter in only a month In May 1977. 

The lake's water level fluctuations have attracted the interest of both scientists and water 
managers. In 1948. Mr. Tetley (an Hydraulic Engineer in Nairobi) wrote: "The lake reached its 
next highest peak In 1917 and since that year (1917) to April 1946 the level had a drop of 
about 1 m; its area shrank from say 86 square miles to less than 33 square miles and it lost 
about fifteen sixteenth of the volume of water all In 29 years. 

Verschuren et al. (2000) studied the lake lellels over the past 1000 years, Identifying 4 periods 
when the lake almost went dry, as well as periods with higher water levels than present. To 
date,the studies on lake level-fluctuations halle not been found to show any direct relationship 
with local rainfall (Harper et aI.,1990), except that periodS of excepttonally high rainfall are 
followed by lake lavel rises (e.g 1922, 1930, and 1961-63). Annual evaporation always 
exceeds rainfall (Ase et aI .• 1986). In statistical analYSiS, however, Vincent et al,. (1979) 
suggested that the lake's level Is an Indicator of the long term pattem of high altitude climate­
particularly the penetration of equatorial westerlies and the Influence on land above 250001 
asl. Evidence for this hypothesis came from the monthly correlation of lake level changes with 
precipitation data from high - altitude meteorological stations (at 2700 m), and the correlation 
of lake - level within the altitude of the snout of the Lewis Glacter on Mt Kenya. Long term 
fluctuations showed close similarities with those of Lake Turkana. which also has a 
mountainous catchments and no surface outlet - compared to no similarities with the 
fluctuations in Lake Victoria. 

Figure 3.5, 3.6 and 3.7 shows trends In the Lake Levels over the years, no measurements 
were taken from 1993 to 1996. 
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Figure 3,5 Lake levels from 1965 to 1985 

La Nalvasba AV'@ae water I.vel. (m.a.an 

1889~-------------------------·----, 

1888.5 

1888 

E 1887.5 

1 1887 

1886.5 

1886 

1885.5 -+----~-----------------------' 
1996 1998 2000 2002 2004 2006 2008 

Year 

Figure 3.6 Lak.l.vel. from 1996 to 2006 

ESIA OLKARIA r.I DOMES FiNAl REPORT.doc 3-14 

I-AYIII'1Ige IMS (m.e.s.I) I 

I-A\I8t'8ge levels (m.e.s.!) i 

Issue 1.0 I December 2009 



... NaIm!!! Al/IIP Lll!lLMlI!!!u!IIFMYW' •• 21!19) 

1888.0 ~~~.~-.~-~~-~--~~----.----~--.--~~---.----~---'-~ 

1887.5 
1887.0 

=;1888.5 
.!!.1888.0 
·1885.5 
t 1885.0 
';1884.5 

181l4.O 
1883.5 
lNM+-~~-r~~~~r-~~~-r~~~~r-~'-~-r~ 

Figure 3.7 lake levels from 1998 to 2006 

(i}.5 Hydrology and the Waler BaJance 

The lake is fed by two perennial rivers, the Malewa and the GUgll Rivers, discharging 80% and 
20%, respectively, of the total Inflow. The Karatl River drains the area east of the lake, being 
ephemeral and flowing approximately 2months per year. The area south of Lake Naivasha 
does not produce much runoff reaching the lake. The drainage from the Mau Hills and Eburu 
to the west infiltrates before It reaches the lake. 

Both the Malewa and the Gilgil Rivers yiefd water of excellent Quality. The Electric Conductivity 
(EC). B proxy for Total Dissolved Solids (TDS). may change very rapidly In a few hours, 
although the mean EC for both rivers is around 100 uS/em. Like all natural watar In the area, 
the sodium content Is relatively high. 

The lake fills a shallow water basin with gentle slopes. Thus, both the area and the water 
evaporation Increase with rising lake levels. The lake exhibits a dynamic behaviour. Its water 
level follows the long cycles of wetter and dryer periods with the amplitude of about 12m over 
the last 100 years. 

Lake Nalvasha actually consists of three lakes. The Crescent Lake, the deepest part of the 
lake (18m depth) can be connected to the main lake, depending on lake levels. Ololden Is a 
smaMer lake at the south end of the Lake Naivasha and, depending on lake levels, can be 
distinct from the main lake. 

The main lake is shallow (max. 8 m). Additionally, Crater Lake or Sonachl is located near the 
south-westem part of Lake Nalvasha, but it Is Independent from the main lake. 

Although the lake has no surface outlet, It still has good water quality, with an EC value of 
approximately 300 uS/em. It has been recognized for a long time that only underground 
outflow could explain the freshness of the lake watar. The groundwater levels, and the isotopiC 
composition of groundwater. indicate that this flow is both to the north and the iouth. A small 
part of the groundwater evaporate&. and will escape In the form of fumaroles In the geothermal 
areas. The remainder flows into Lake Magadi and Lake Elmentelta, taking thousands of years 
for the water to arrive at these lakes. 

The lake itself can be considered a groundwater outcrop of a very good shallow aquifer that 
drains Into a deeper aquifer system, which carries the water towards the terminal lakes 
(Magadi and Elmentelta). The groundwater system around the lake Is complex, with important 

ESIA OLKARIA IV DOMES FINAL REPORT.doe 3-15 Issue 1.0 I December 2009 



management implications that Is beyond the scope of this report. The water generally ftows 
away from the lake, with the exception of the western direction, where an inflow from the 
Ndabi Plains enters. 

The water balance of the lake has been calculated with a water balance model (Mmbule 
1999). The water balance is calculated for the period 1934-1983 (Table 3.6), therefore 
representing the period before large-scale water abstractions began. 

Table 3.6: Lake Nalvaaha Water Balance (1934-1983), Mmbuie 1999) 

ji .\ 
1220 ·'1260 ttl! , 

(i).6 Biosphere 

Little natural vegetation is left In the catchment. The headwaters of the Malewa River, the 
lake's main water source, are situated In the Aberdare National Park and adjoining gazetted 
forest. l1'Ie vegetation consists of humid Afro- mountain forest and· bamboo. Fog frequently 
occurs, and may playa role in the water balance. Afthough the Kinankop and BoIosat Plateau 
were large grassland plains in the past, an estimated 30% is now covered with maize or 
vegetables, and many fast growing tree species. The upland areas are largely covered by 
tree-savannah landscape and dryland forest, and remnants of this forest can still be seen on 
the escarpment. In the past, the bottom of the Rift Valley was an open savannah landscape. 

Lake Nall/asha supports unique habitats, partlcular1y the fringing papyrus swamp and 
associated freshwater biodiversity. As previousty noted, the ecosystem comprises three 
chemically distinct water bodieS, the main freshwater lake, a more alka.ne and sometimes­
connected lake (Ololdlen), and a crater lake (Sonachi).The littoral zone Is inhabited by 
macrophytes that provIde suitable habitats for fish feeding and breeding, and mulch for 
Invertebrates. Although the species composition has changed over time, the dominant floating 
species are Cyperus papyrus, Elchhomia crassipes (exotic). Pistia stratfotes. salvinls molesta 
(exotIc), Wolffia antllzs and Nymphses (water I/I/es). Submerged plants include Potsmogeton 
schwelnfurthl/, P. pectlnatus. P. octandrus. Najas pect/nata. N. caerules, Ultrlcularia reffexB, 
and U. gibbs. Although the areas of submerged macrophytes vary considerably, the littoral 
zone comprises about one third of the lake. This habitat exerts great Influence on the lake's 
biology and chemistry, and the plants also are responsible for the richness of the bird 
population. 

Water IIlIas almost disappeared in the 1980's thought to be caused by the Introduced crayfish 
and aCCidentally-Introduced Coypus. The papyrus is considered the most important plant of 
Lake Nall/asha. occurring In the shallow water of the lake edge, and on land where the sub­
surface soli was saturated. It almost completely surrounds the lake, forms floating ISlands In 
the lake and can be found up to km up the Malewa River. It acts as an efficient silt and nutrient 
filter, and is capable Of recycling excess nutrients. It also forms an important habitat for fish 
(where submerged or floating) and wildlife (e.g., birds, hippos, buffalo) which use it as safe 
refuge and feeding area. The quantity of papyrus in the lake has varied tremendously as a 
consequence Of fluctuating water levels, fires and. In some cases, human encroachment. 

One hundred and forty-three (143) phytoplankton taxa hava been recorded in the lake, 
Including the species Mlcrocystls, Lyngbys, Oscillatoria and Melosira. The photosynthetic rate 
Is about 5 mg 02Jm3/d in the open lake (0 mg Chl-alm3). Most productivtty occurs In the top 3m 
of the lake. The more alkaline Ololdien and Sonachllakes are more productive. with Splru/lna 
slgniflcantly present. The main zooplankton genera are Cladocera, Copepoda and Rotifera. 
The zooplankton biomass is positively correlated with the chlorophyll-a (algal) concentrations, 
since zooplankton feed on the phytoplankton. Twenty-eight taxa of Invertebrates have been 
recorded, associated with macrophyte beds. 

The small-toothed carp (Ap/ocheillchthys antlnorlQ and BartJus amphlgramma were the only 
fish species in the lake before 1925 (the paucity of species probably due to historical episodes 
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of lake desiccation). The antinorll species had disappeared by 1962, likely a dIrect result of the 
introduction of the largemouth bass. The present fish population comprises Introduced 
species, including largemouth baSs (MicroptefUS ss/motdss), Introduced from the United 
States in 1927. 1951 and 1956. Tllapia zulu (1956 from Lake Victoria: the introduction also 
contained Oreochromls leucostictus, now the most numerous fish. aI'1ead of bass). and other 
tilapline species not encountered today. Three cyprinodonts. Gsmbusia, Poecifis and Lebistes, 
were Introduced to control mosquitoes. The exotic rainbow trout (Onchorhynchus my/d$S) 
occasionally strays into the lake from the Malawa River, while Barbussmphigramma migrates 
between the lake and the river. 

The Louisiana red swamp crayfish (Procambarus clarkil) was introduced in 1970, as a food 
source for the bass. 

The main food source for fish try is zooplankton (60%) and chlronomid larvae. followed by 
algae and detritus. Larger baSs feed on crayfish, fish fry and frogs. Juvenile fish exert 
predation pressure on the zooplankton In the littoral zone, whereas the zooplankton remains 
relatively untouched In the open waters. The fish are a source of food for numerous 
plscivorous birds (e.g •• fish eagles, ospreys, cormorants, kingfishers. herons, pelicans), aod 
also comprise an important fishery that is a source of Income and animal protein for the human 
population around the lake and In nearby towns. 

The Naivasha Thorn or Yellow Fever Tree (AcacIa xanthophloes) is the dominant terrestrial 
tree species, forming the woodland around the lake. It is an important habitat for birds and 
other wildlife, and the undergrowth provides an Important buffer against erosion and helps 
prevent the transport of silt and nutrients to the lake. Many animals are found on the shores of 
the lake, In the acacia woodlands and the neighbouring national perks and sanctuaries, 
Including hippopotamus (a population of over 600), waterbuck, buffalo, giraffe, eland, zebra, 
Thomson's and Grant's gazeUes, bushbuck, dulkers, mongooses, otters, vanous snakes and 
rodents, and the occasional leopard. The Malewa River delta comprises Acacia woodland, 
before giving way to papyrus swamp. 

Lake Naivasha regularly supports congregations of more than 20,000 water birds. with a mean 
of 22.000 (1991-1997). The riperian, papyrus and littoral macrophyte zones provide sate 
haven, foraging and breeding ground for many resident and migrant bird species, and other 
wildlife such as the hippo. waterbuck and buffalo. The woodland within the ecosystem 
provides habitat for the gIobally-threataned grey-crested helmet-shrike (vulnerable). Another 
globally-threatened bird found In this location is the Basra Reed Warbler (near- threatened). a 
winter visitor and passage migrant whose exact status Is unknown. There also are regionally­
threatened species, both as regular Visitors and residents (e.g. great crested grebe (critical), 
Maccoa duck (endangered). African darter. great egret. saddle-bRIed stork, white-backed duck, 
8allion's crake and African skimmer (all vulnerable». The riparian/papyrus habitat supports 
certain endemic species. such as papyrus gonolek and white-winged swamp-warbler. The 
large mammals, especially the hippos, may play an important role in phosphorus recycling 
around the lake. 

(i).7 Water Abstractions 

Lake Naivasha bears tremendous Importance In the project area es a source of freshwater. 
The wetland associated with the lake provides a habitat for a wide range of aquatic flora and 
fauna. The water from the lake and the aSSOciated aquifers Is ulfllzed for, among others. 
domestic use. watering of livestock. Irrigation of agricultural land. and geothermal drilling and 
process activities. According to Sayeed (2001). the total area of Irrigated land stands at 5.000 
ha, as shown in Table 3.7. However, Lake Naivasha Growers Group (LNGG) estimates the 
total Irrigated area to be much less, probably ranging from 1,500-2,000 ha. 
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Tabfe 3.7 Water AbstractIons 

5031.6 29.95 

other than 

Abstraction of water for irrigation is taken through pumping directly from· the lake, and 
accounts for 97.7% of the water abstracted from the lake (see Table 3.1). The most important 
Issue with regard to water resources of Lake Nalvasha Is the sustainable rate of water 
abstraction from the lake. In 1990 the total abstraction of water from the lake estimated on the 
basis of power consumption In pumping was 59.3 x106 m' (Sinclair Knight et ai, 1994). 

Olkarla Power Project abstracts water from this lake for use in drilling wells and other uses in 
the power station operations. as well as for domestic use In the company offices and the 
housing estates. In 2000, KenGen abstracted an estimated 919.840m3 of water, and this rate 
has been decreasing until the year 2008 when the abstraction rate increased up to 1,300,620 
ma. The Increase in the abstraction rate in the year 2008 was due to the Increased drilling 
activities during that year. Under normal circumstances otherwise, when no drilling Is ~Olng on, 
the average water pumped from Lake Nalvasha per month Is approximately 1400m per day 
but this will be expected to be approximately 2500m3 per day during full operation of the plant 
under this project Table 3.8 below, shows water Abstraction from Lake Nalvasha for the 
Olkarla Geothermal Station (m3

). 
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Table 3.8 Water Abstraction from Lake Nalvasha for the Olkarta Geothermal Station 
(m3) 

Source: KenGen Olko.ria Environmental Section 2009 
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(i).8 Water Quality, Aquatic Ecology, Sediment Load 

Several authors have previously reported on the lake's water quality. The natural water quality 
is Influenced mainly by solute Inputs and lake level variations. The Total Dissolved Solids 
(TOS) Increase in times of receding lake levels, and decrease after floods. Irrigation from the 
lake decreases the TOS concentration, whereas irrigatiOn from the rivers Increases TOS 
concentrations. 

No disturbing trends, however, have been detected so far. Total phosphorus (T·P) Is one of 
the elements controlling the lake's tropic status, Ablya (1996) and Kitaka (2000). 

Water transparency (Secchl depth) varies with site, ranging between, 5-150cm. It Is lowest in 
the north swamp area, where suspended sediment is brought in by the rivers. Low 
transparency also can be caused by algal growth, and algal blooms have been observed, 
albeit infrequently. Very few analyses are available on the pestlcide levels In the lake. Gitahl et 
a!. (2002) reported that organochlorines could be detected In black bass and crayfish, although 
no organophosphates were detected In the same samples. The total load to the lake has been 
calculated on the basis of farm data. 

Table 3.9 below summarises monitoring data for Important environmental elements In water at 
various locations. Lead levels were noted to increase In Lake Nalvasha water. Fluoride levels 
exceeded national guidelines at all sampling points, but when compared with Worid Bank 
guidelines fluoride concentratiOns were excessive only at the wells. 

ESIA OlKARIA IV DOMES FINAL REPORT.doc 3-21 Issue 1.0 I December 2009 



Table 3.9 

3.2.5 Solis 

Range or Chemical Elements Of Environmental Significance In Water 
(ppm), 1993·2002 

The soils of the project area differ widely in depth, texture and chemical properties mainly due 
to the local geology of the area. Uthologically soils of Naivasha area can be broadly classified 
Into two broad categories including the soils developed on volcanic rock materials and soils 
developed on lake bed sediments. The fanner solis are mainly derived from mixed 
assemblage of acid and basic lavas whOe the lake sediments are composed of a mixture of 
volcanic ash, reworked volcanic material and autochthonous organic matter. Along the south 
eastem shore of Lake Naivasha, diatomite up to 1·2 metres thick is present while in the north 
and north -eastern shores, silts, clays and recent depositS are common (Thompson and 
Dodson 1963). 
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Figure 3.9 Exploratory Soil Map of Olkaria Area 
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(8) Soils developed on Basaltic rocks 

These soils are thin and decode friable grey-brown to light bluish colour. Texturally soils of this 
unit are fine grained and well drained with ABC profile development. However the transition 
between the AB horizons is not very clear and In most cases Inferred as AC soil profile 
horizons. The structure Is moderate, fine to medium. sub angular to angular blocky. 

(b) Soils developed on Phonolitic rocks 

These are weathered shallow soils that are relatively black but are, however. admixed with red 
soils apparently having a poor-drained clayish loam texture. The soils are hard when dry. 
friable to firm when moist. slightly sticky and slightly plastic when wet. In most of the area the 
solla tend to form AC profile development, with A-horizon characterized by feldspathlc rich 
particles. The soil structure Is moderate, coarse columnar, breaking Into moderate, medium to 
coarse angular blocky. 

(c) Solis developed on Trachytlc rocks 

Soils of this suite are typically grey, medium to coarse grained often decoding trachytic-texture 
In appearance. In areas where the trachytic rocks have been highly weathered the 
characteristic greyish colour is altered to light shades of greenish grey. These solis depict ABC 
soil profile development. However distinction between BC horizons is not clear, and in some 
areas the BC horizon Ia missing. The structure is moderate, coarse to medium, sub angular to 
angular blocky. Soils developed on Commendites and Rhyolitic rocks. These are weathered 
light to dark grey soilS typically consisting medium to coarse granular gradational texture. The 
unique characteristic of the solis are sodic firm and friable In nature. Profile development with 
these suite formABC soil horizons though variatIOn In thickness and depth is highly dependent 
on the topography and the intensity of the weathering processes. 
Soil structure Is moderate, coarse to medium, sub angular to angular blocky. 

(d) Soils developed on Pyroclatlc rOCks 

Soils of this suite mostly consists ashes, agglomeratic and tuffaceous material making up 
considerable proportions. They are highly weathered soils that are fairly rich red soil of 
reasonable and sometimes considerable thickness. Apparently soli colours vary widely with 
other soils deciphering gradational grey to fine buff-coioured ashes. Soil structure portrayed by 
this suite is moderate, coarse to medium, sub angular to angular with ABC soil profile 
development. 

<e) Solla developed from lake beds sediments 

Solis of this SUite are characterised by Ilt/lO-facie&blofacles of diatomite lake sediments. The 
diatomite beds of the 01 Njorowa Gorge consist by almost 100% of Intact or variably 
fragmented diatom valveS. Phytoliths and sponge spicules appear In subordinate numbers, 
Le., less than 1 % of the total number of counted particles. Glass shards and siliciclastic 
material are more frequent, but are generally restricted to the dark layers within the diatomite 
beds. The 8011 classification scheme within the diatomite laminations links to macroscopic and 
microscopic character of the sediments. In particular the diatomite beds can be classified into 
three lithologic facies: 

• Pure-white diatomite with weak lamination, 
• Diatomite with distinct laminatIOn and 
• Graytsh diatomite with a relatively high clastic component, but without clear lamination. 

Generally, soils developed on diatomite beds portray white to grayish colour with very little 
inclusions of red stained clastic particles. The soli structure is moderate to firm, fine to 
medium. The soils are friable when moist, slightly sticky and slightly plastiC when wet. 
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(f) SoIl Contamination 

The Environmental Section at Olkaria has monitored concentrations of elements of 
environmental significance In soli since 1993. The results are presented in Table 3.10 below. 
The table shows that arsenic levels in the soils tested at the wells exceeded recommended 
guideline values. Other elements were found to be well within the maximum acceptable 
concentrations. While levels for these elements at the weUs, Olkaria I and the old X-2 campsite 
may be attributed to geothermal activities, this may not be true for the other sampled locations, 
as Other agrlcunural and Industrial activities in the Lake Basin may also Influence the 
concentrations of various elements In the soils. 

Table 3.10 

3.2.6 Geology 

Range of Chemical Elements of Environmental Significance In Soils 
(ppm), 1993 - 2002 

OIkaria volcanic complex is characterized by comendite lava flows and pyroclastics on the 
surface and baseHs, trachytes, and tuffs in the subsurface. The IRho-stratigraphy of the Olkaria 
geothermal area as revealed by data from geothermal wells and regional geology can be 
divided Into six main groups: Proterozoic abasement" formatiOns, Pre-Mau Volcanics, Mau 
Tuffs, Plateau Trachytes, Olkaria Basalt and Upper Olkarle volcanics. The Pre-Mau formation 
is not exposed in the area, but outcrop on the rift scarps In the parts of the SOuthern Kenya 
Rift. Mau Tuffs are Pleistocene in age and are the oldest rocks that crop out in the Olkaria 
area. The Upper OIkaria formation consists of comendite lavas and their pyroclastic from 
Suswa and Longonot volcanoes and minor trachytes and basaHs (Omenda, 1997; Clarke et 
at, 1990; Thompson and Dodson, 1963). The youngest of the lavas Is the Ololbutot 

14 

comendlte, which, has been dated at 250±1oo yrs BP using C from caroonized wood 
obtained from a pumiCe flow associated with lava (Clerke et al., 1990). The geothermal system 
in Olkaria Is bound by the ring structure which is thought to be a caldera marked by numerous 
volcanic cones and domes to the east and to the south, the western edge being marked by 
OIkaria hill. 

The Kenya Rift Is part of the East African Rift system, which is an active continental divergent 
zone. The Southern segment of the Kenya Rift Valley is a unique petrographic province 
comprising of at least four Quaternary to Recent volcanic complexes namely Suswa, 
Longonot, Olkarla, and Eburru. Although these volcanoes are located only about 40km from 
each Other, the eruptive products show marked compositional contrasts, requiring differences 
in magmatic processes. The rocks are characterised by subalkailne I peralkaline trachyte and 
lor peralkallne rhyolite volcanism with basens being confined to eruption sites between 
individual centres. The segment of the Kenya Rift has anomalously high' heat flow due to 
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shallow Intrusions. Active geothermal systems are associated with the volcanic centres. This 
paper summarizes the geology of the southern segment of the Kenya Rift and discusses 
reasons that indicate greater geothermal potential for Olkaria and Eburru and promising 
geothermal potential for Suswa and Longonot volcanic centres all with an estimated potential 
of more than 1000 MWe. These include the youthfulness of the volcanic activities, large 
shallow magma chambers, fractured reservoir rocks, and favourable hydrogeology. 
Geothermal energy in Kenya is mainly utilized for generation of electricity and to a very small 
extent In direct use for drying pyrethrum, soli fumigation and In greenhouse heating. 
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Figure 3.10 Geological Map of Olkaria Area 
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(a) Seismic Monitoring of the Olkaria Geothermal Area 

There is daHy monitoring of seismic data by the Geophysics section of KenGen at Olkaria. 
Monitoring of the geothermal area of OIkaria has shown interesting micro-seismlc activities, 
mainly located along the linear trends that follow the Ololbutot fault zone, Olkarla fault zone. a 
NE • SW zone extending from the EPF to the NE and two sub parallel mv - SE trends through 
the EPF and the south of the Ololbutot lava. These areas exhibit characteristic events Whose 
hypocentre depths do not exceed 6km (Slmiyu et aI1996). 

Micro seismic activities located at the intersections of the different cluster trends show higher 
concentrations of smaller and shallow events that are Interpreted to be caused by fluids 
movement along fault zones. 

Two kinds of seismic signals have been observed at OIkaria based on their waveform and 
spectral content, Volcano-tectonic signals with well defined P and S phases and signals due to 
possible fluid movement within the reservoir characterised by lack of clear phases and spectra 
and with one dominant frequency. 

The relationship between seismicity and fluid movement within the geothermal system has not 
been well established. This will need more detailed investigation beyond the scope of this 
report. 

(b) Hydrogeology 

The hydrogeology of central to southern portion of the rift valley Is mainly controlled by the rift 
flanks faults. the grid faulting and the tectono-voicanlc axis along the rift floor. Fluids are 
recharged laterally from the high rift flanks and axially along the rift floor southwards. 

Analysis of the elevation of the ground water in the boreholes In the area done by Clarke et al. 
(1990) shows that the water table is shallowest around Lake Nalvasha getting deeper towards 
the south with those drilled between Longonot and Suswa never encountering water at drilled 
depth. 

The grid faulting act as channels for ground water or they provide permeable barriers to lateral 
How. A micro seismic study has shown that the grid faulting unlike the escarpment faulting Is 
quite active suggesting they are open (Allen et al., 1989). Thus the faulting causes the ground 
water to flow 'rom the escarpments to the centre and then follow longer flow paths reaching 
greater depths, and aligning their flow within the rift along Its axis. Due to the southward 
sloping of the rift floor, the axial flow from Lake Naivashe could also be an Important source of 
recharge In the area soUth of the lake. The N·S normal faults could be very Instrumental In 
channelling the fluids to the area. In Olkaria and Eburru where drilling has been carried out, 
the geothermal reservoirs are hosted by the faulted Plio-Pleistocene Plateau Trachytes, which 
are common within the floor of the southern Kenya Rift valley. It is therefore probable that the 
reservoirs of Suswa and Longonot are hosted in the same formation (International Geothermal 
Conference, ReykjavIk, Sept. 2003 Session (4). 

3.2.7 Topography 

The area is bounded to the west by the Mau Escarpment (3080m asl) and the Eburru voicanic 
pile, to the south east by the Longonot Mountain, to the east by the Kinangop Plateau and to 
the north and north east by Nyandarua (Aberdere) Range (3900 m aSI). The foilowlng 
physiographic units can be distinguished within the larger project area. 

(a) The Rift floor 

The Rift Valley floor is largely covered with sediments that accumulated In lakes during the 
Gamblian stage of the Pleistocene period. The rift floor shows a great variety of topographical 
features caused by earth movements. It abounds with craters, remnants of pre-existing 
craters, fault scraps, fissures gorges, steam jets and other formations. 
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(b) Lake Nalvaeha 

To the north of Olkaria the topographIcal features are dominated by Lake Naivasha Basin, a 
depression dominated by four water bodies Including the Crescent Island, the main Lake, Lake 
Cloidien and the Crater Lake. 

(c) The K1nangop Plateau 

The KJnangop Plateau Is located to the north • eastem of 'Naivasha basin between the 
southern mountains of the Aberdare range and the Rift floor. It Is a broad flat high plain 
ranging in height from about 2,379 m to a little over 2,440 m as/. The plateau is deeply incised 
by the Mekungl, Kitlrl and Engare Magutyu tributaries of the Turasha river, which forme part of 
the Malewa river-the largest river flowing Into Lake Naivasha. 

(d) Mau Escarpment 

The Mau forms the western wall of the Rift Valley in the Naivasha area. It is composed largely 
of soft volcanic ashes and tuffs with Tare out crops of agglomerate and lavas. Drainage from 
the Mau Escarpment probably does not reach Lake Nalvasha by means of surface water 
courses. 

(e) Olkarla area 

The general topography of the study area Is characterised by a wide range of associated 
features with volcanic activity including craters, remnants of pre-exlsting craters, fault scarps, 
fissures and steem jets. The Olkaria area where the present geothermal plants are located 
comprises volcanic features that consist of steep sided domes formed from pyroclastiC rock 
and lava flows. The domes enclose an approximately circular depression thai has been cut by 
the Njorowa Gorge, which was formed by the out flowing water from Lake Naivasha. The 
power stations (Olkaria I & II) are located In the centre of the depression. Within this complex, 
there are several smaH valleys that drain the upper slopes and discharge runoff and sediments 
to the foot slopes and plains below. The various volcanic masses and the scarp formed both 
by faulting and erosion creates topography of impressive proportion of Njorowa gorge (Hell's 
Gate) with its sheer faces CUlVed from sheets and plugs of intrusive commendite is 
characterized by steep and deeply Incised stratified deposits and stream jets. 

ESIA OlKARIA IV DOMES FINAL REPORT. doc 3-29 Issue 1.0 I December 2009 



Figure 3.11 Aerial view of the Topography ofOlkaria Geothermal Area 
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3.2.8 Flora 

Generally the biological environment of the Lake Naivasha basin has been substantially 
disturbed by human activities. For example. most of the land in thIs area is used for human 
settlement, urban development, small and large arable fanning, ranching. floriculture and other 
land uses. What has remained of the natural vegetation Is basically a mosaIc of various 
vegetation types Interspersed with human settlement and fannlands. However. remnants of 
natural habitats are found In the protected area especially In the Hell's Gate National Park and 
adjacent ranches. The prominent vegetation types around Lake Nalvasha Including the project 
area are woodlands, bush lands and wetlands as outlined in the following sections. 
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(a) The woodland community 

The woodland community of Olkaria IV (Domes) and the entire Hells gate National Park is 
composed of trees that are up to 20m in height, whether open continues canopy or not. The 
area is mainly covered by Tarconanthus camphoratus and Acacia xsnthophloea trees mainly 
standing up to 35m tall. A few of the areas and mainly where the water table is high have 
some Acacia drepanoloblum. The woodland vegetation In the project area Is a rare feature. In 
this community, patches of setaria sphscelata appear towards the sloppy grounds. Many of 
the spaces In this community are occupied by Arlstids, Eragrostls cillanensls along with 
Tragus bel'teronlanus. 

(b) The bush land communHy 

The Domes area has bushland vegetation as the most prominent. This is in line within the 
entire of the Hells gate National Park. The association in this area Is the Acacia- Tarconanthus 
association, which is characterized by shallow soli with stunted growth tree species. This 
community comprises of mainly Tarchonanthus camphoratus which is called '1eleshwa" by the 
Maassl. Due to the nature of water systems and solis In the area, the prominent T. 
camphoratus and the interspersed A. drepanoloblum seems to have taken up the entire 
environment This community is made up of bushes that do not exceed 10m. It is the 
community that makes up the bulk of HeUs Gate National Park. This bush land vegetation Is 
interspersed with Acacia drepano/oblum a plant with large inflated galls which shelter colonies 
of ants, Crematogaster mlmosse. The galls produce a low whistNng sound when the wind 
blows and hence the plant is referred to as whistling thorn. Patches Of setaria sphscelata, 
Aristlda, Eragrostis cl/lanensls and Traqus berteronisnus make up other grass ecosystems In 
this area. 

Other common grasses in the bush grass land community of the project area Include 
Cymbopogon nardus. Setaria sphacelata, Themed8 triandra, Eragrostls cilianBnsls, 
Hyparrhenla hirta, Cynodon dactyfon, Penn/setum cland9sUnum, Dlgltaria Bbyssinica among 
other grasses. Cyperus mainly appears where there are no signs of disturbance while cynodon 
occurs In pockets of locally high raised ground where wildlife tend to frequent. 

Although the vegetation of the Olkaria area is predominantly a bush land community, local 
differences on vegetation types have been reported. A study carried out 1992 by Sinclair & 
Knight reported the park to comprise seven major vegetation groups viz, grassland, bush land, 
shrubbed grassland, bushed grassland, rock outcrops and barren land. Flora of the Olkaria 
Domes field comprises eighty five families and a total of three hundred and four plant species. 

It was reported that Setaria sphacelata Is more predominant towards the sloping areas, mainly 
the rocky ground wHh shallow soils, while Digitariais common in areas of deeper soils. Herbs 
also seems to have taken up a big area of the project area, and associations Of Striga, Cassia 
momos0id9s, CycnIum. Hibiscus, IndlgoferB, Salva, Tephrosla and Hypoestes. Other includes 
PentanisiS8, Monsonia longipes and Euphorbia Inaequl/atera. 

The Tsrconanthus -Acacla-Cympopogon-Themeda-Setaria shrub grassland association Is 
also a common feature. CornJplcous Cympopogon caes/us and Themeda trtsndra Is dominant. 
This kind of association allows very Intle growth of forbs, but due to overgrazing occurs in 
small patches, with occurrence of Indigofera and Ocimum. 

The grassland community in the proposed project area comprises mainly of Digitaria 
sbyssinica-Cyperus-Cynodon association. but mainly in the low lying areas, depressions with 
Impeded drainage. Areas where the drainage is particularly good, cynodon predominates, with 
occasional Chenopodium, Po/ygala sphenoptera, Spolobo/us and Vemonla. Occurrence of 
Solanum nlgrum was also recorded is some of the sites. 

Some of the areas had a number of rock outcrops, with Tarconanhus and Acacia as dominant. 
Setaria and Eragrostls were also common, with occasional creepers of Cynium Cassia and 
Themeda triandra. 
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At the Domes area, the West side of the hills had predominant Cymbopogon and Setaria with 
Ficus, Teelea simpliclfolla, and Asparagus and Rhus natalensis. OccassionaJ Cussonla spicata 
and Cordia sinensis. There IS also ChlorIs gayana and Setaria verticil/ala as wen as Panlcum 
maximum. 

(c) Wetlands communities 

OIkana IV fields do not have any wetlands apart from the occasional valleys that carry water 
during the wet seasons. The nearest wetlands to the dOmes are the brine ponds at OIkaria I 
have been colonised by Typha domlngensis that forms well developed fringing vegetation 
around the ponds perimeter and the channats leading to the ponds. Several sedges including 
Cyperus Immensus, Cyperus papyrus and other members of Cyperaceae are also associated 
with the brine ponds. Other nearby wetlands Includes Lake Naivasha. The Eastern and 
Northern shores of Lake Naivasha are rich in Cyperus papyrus and Typha domingensls while 
a large development of submerged and ftoating aquatic plants exists. 

3.2.9 Fauna species 

The domes area has some wildlife species as Is true for other parts of Hell's Gate National 
Park, the neighbouring Longonot National Park and other areas where the land use (mainly 
ranching) is compatible with wildlife ecology. Olkaria IV is mainly within the KedOng Ranch, 
and has for many years been used as a dispersal area for wildlife In Mt Longonot and Hells 
Gate National Parlt. The area and other environments around it support twenty threa speCies 
of mammals such as small mammals, large herbivores, and a host of small herbivores. Most 
common animals Include the Eland, Steinbuck, Klipsprlnger, Wildebeest, Water buck, Zebra 
(£quus burchell~, Kongoni (Acelaphus buselaphus), Gazelles (Gazella thomsonii and Gazella 
granti~, Impala (AecpycsfOS m8lampus), dlk dlk (Rhyncotragus kirk/I), African giraffe (Glrafts 
camelpardis) and African buffalo (Syncerus caffet) among others. The Jackal, Olive baboon, 
Rock hyrax, Hedgehog, Aardvark and leopard are also common species found In the Hells 
Gate environment. 

Due to proXimity of the project area to human settlements, and varying land use systems In 
place, and human encroachment, limited movement of wildlife has been evident. This has 
resulted to low numbers of animals and low biodiversity of animals in the Hell's Gate as 
compared to other National Parks in the country. There is a limited movement of animals 
especially to the north of the Hells Gate National Park. This Is mainly due to human 
encroachment particularly the flower growing activities that are in close proximity to the above 
two parks. The domes area is however not much affected by these settlements, and has 
largely been a dispersal area for wildlife. 

The present populations of wHdllfe In the area have been rspidly declining due to a number of 
factors, Including human wildlife conflict, drought and encroachment. Close to twenty years 
ago, Sinclair and Knight at al. (1992) carried out animal counts in the Hell's Gate National Park 
as part of Olkaria " environmental impact assessment. Nakuru Wildlife Forum and Nakuru 
Wildlife Conservancy have carried out subsequent animal counts In the above park and the 
surrounding areas .. 

(a) Fish fauna and fisheries species 

Although there are no specific fish areas in the proposed project area, it is supposed that 
activities carried out could be of some effect to fishery situation. Its proximity to Lake Nalvasha 
may have some effect, especially If brine wastes are redirected there. The fish species Include 
the black bass (Mlcropterus salmoicles), two types of cichlids (Tllapla zilli and Oreochromls 
leucostictus) the common carp (Cypnnus carpio), and the LOUisiana red clay fish 
(Procsmbarus clarkia) 
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3.2.10 Avifauna species 

Due to its proximity to Lake Naivasha, the project area has a variety of Avifauna, some of 
which are threatened. This however is not being treated as stand alone, and Is related to the 
entire Hells gate National Park, Mt Longonot National Park and the adjacent ranches. To date 
one hundred and eight species of birds recorded in the area. A 1992 census of birds in this 
area recoded similar numbers. The cliffs and gorges found in the park are important breeding 
grounds of some of the bird species including the vultures and swifts. Lake Naivasha support a 
diverse water bird community with more than 80 species regularly recorded during censuses. 
Large concentrations of Fish eagles (Hallseetus vocifer), Kingfishers (Ceryle rudis and A/cedo 
crlststs), Sacred ibises (Threskiomls sethioplcus) , Coots (Fulica crlstata) and Ducks (Anas sp) 
are a common feature of the ecosystem. The Great Crested Grebe, the African Darter, Great 
Egret, Saddle-billed stork, White-backed Duck, the Baliion's Crake and African Skimmer are all 
threatened and the Lake Naivasha ecosystem Is one of the few areas that they are found. 

3.3 Social Environment 

This section reports the results of the socio-economlc baseline studies. It provides information 
on the relationship of the project area to the administrative boundaries, baseline data on 
population size, Hell's Gate National Park, economic structure and labour, employment, 
community Infrastructure, transport, Maasal and other issues, which will assist In determining 
how the project will affect the social component of the environment. 

3.3.1 Impact Areas 

The power station development area lies within the Hell's Gate National Park, which was 
gazetted in 1984, three years after the East Olkaria Power Station commenced operation. The 
proposed site of the OIkaria Domes Power Station lies approximately 3.3 km south east of the 
existing of OIkaria I Power Station. The southem boundary of the closest flower farm (Oserian) 
is approximately 5.2 km to the north-northeast of the proposed power station site. The Lake is 
approximately 5.3 km to the north and Naivasha Town is approximately 22 km to the north­
northeast. 

Primary Impact Area - The primary impact area, for the purposes of the Olkaria socio-economic 
assessment, is the Heft's Gate National Park and the vlOages around the domes field. This area 
Is consistent with the anticipated envelope of potential physical Impact, due to changes In air 
quality, noise quality and obstructions from the project constructions. 

Secondary Impact Area -This area includes those areas where the direct wor1dorce and 
Immediate suppliers of Indirect labour (both for construction and operation) could reasonably be 
expected to commute on a daily basis. This Includes market centres like Kamere, DCK, Kongonl 
and Karaglta, Ndabibi, Mol Ndabi and Malella. 

3.3.2 Town Council Boundaries 

The, 'Naivasha Township' Is also used by Nalvasha Municipal Council to refer to the entire area 
covered by the council. The boundaries of this area are Identical to those of Central division, 
except for the Northern section. The area Is 940 km2 and Includes the project area. 

Within this 'Township' area, lies Hell's Gate Ward, covering most of the area likely to be affected 
by the project. 

3.3.3 Existing Infrastructural services In the area of operation 

Naivasha Municipality is the largest town in this area and serves as the District headquarters 
of Naivasha District. The major highway serving the Naivasha District and the surrounding 
area is the Nairobi-Kampala Road that passes 30km to the north of the Olkaria Geothermal 
Plant. The project area is accessed by the Moi South Road a tarmac road which is motorable 
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aD year round. To the north of the project area Is the Mol North, a murrumlearth road that 
selVes the area north and west of the Lake Naivasha. The project area Is selVed by several 
airstrips many of them private facilities associated with flower. ranching, hotel and tourism 
actMties around Lake Naivashe. Naivasha Is served by subscrtler trunk dialling (STD) 
telephone and cell phone communicating services. The latter are provided by several service 
providers including Safaricom, zain, Orange and Yu. There are reliable post office facilities 
and banking services In and around Nalvasha town. The project area and surroundings have 
electric power connection. There are several important institutions In the area Including 
schools, missionary statiOns, hospitals, tourist, facilities, prisons and hotels. Among the 
notable institutions are the Naivasha Secondary School, Naivasha Dlstrtct Hospital, Naivashe 
Country Club, Hell's Gate National Park, Kenya Commercial Bank and Delamere Dairies to 
name but a few. 

3.3.4 Admlniatratlon set up 

The project area Is situated in Olkaria sub-location, HeU's Gate locaUon In Naivasha Division of 
Nalvasha District. Naivasha DIstrict Is one of the newly created districts, hived off from the 
larger Nakuru District In the Rift Valley Province. Administratively the Naiva.he District is 
divided Into five dMsions inctudlng Central Division, Gllgl', Elementalta, Mal Mahiu and 
Kongonl and It has fifteen locations. 

3.3.5 Population and Demographics 

Nalvasha boasts of a population of approximately 306,143 persons, 152,672 males and 
153,471 females (2005 statistics but this will change after 2009 statistics results are released). 
More than half of this population is found within Nalvasha town and the lake region, which 
covers less than a quarter of the total district square area. 

The growth rate for Naivasha Municipality from 1989-1999 was 15.3%. This growth rate Is 
attributed to the phenomenal development In horticultural activities around Lake Naivasha, 
which has encouraged the In-migration by people in search of employment. (G. N. Wetangula, 
2007, OIkar;a Domes Appra;sal Drilling Project, Envlronmentsllmpact Assassment Study.) 

Demographic data for the project area were obtained from the 1999 Population Census CBS, 
January 2001. Table 3.11 below shows population figures and densities for the year 1999, for 
areas that will be directly Influenced by the project. For comparison purposes, figures for 
Naivasha District and the country as a whole are also presented. 

Table 3.11: Demographic characterfstlcs for the project al1l8 and Ita environs 

"The average household size here Is obtained by dividing the total population by the number of 
households. However, informatIon obtained for 1999 from the Naivasha Divisional Agricultural 
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Office gives a total population of 158,220, and the number of hoU8eholds as 47,095, but the 
average household size as being 7 persons, and density as being 98 personslsq km. 

The Intercensal growth rate for Naivasha Municipality from 1989-1999 was 15.3% (cf. national 
Intercensal average growth rate of 2.9%). this growth rate Is attributed to the phenomenal 
development in hortICultural and floricultural activities around Lake Naivasha, which has 
encouraged the In-migration by people In search of employment. However, population 
projections obtained from the District Statistics Offices for 2002 for Naivasha DMsion indicate 
a total population of 175,457, indicating a growth rate of 3.4% from 1999-2002. This dramatic 
decline In growth rate Is to be expected as markets for floricultural and horticultural produce 
are becoming saturated, and avallsblllty of land for these activities is now limited. Table 3.12 
presents the population projections In the project area. 

Table 3.12 PopUlation Projections In the Project Area 

(e) Migration end settlement 

Naivasha district has one of the highest rates of external and intemal migration in the country. 
External migration Involves movement of people from other districts into Naivasha in search of 
employment while Internal migration involves movement of people from one division to another 
within the District. Many of the migrants have moved Into towns within the DIstrict. As a result. 
the urban population growth rates for some of the urban centres In the DIstrict are higher than 
the national urban growth rate. Naivasha recorded a growth rate of 15.3 % from 1989-1999. 

These high urban growth rates have also increased the demand for services such as 
education. water, sanitation, health. hOusing and otner servICes, which has put a straln on the 
local authorities Who are responsible for these services. As a result of the migration trends, the 
District's population has been Increasing steadily. resulting In the establishment of new 
settlements. These centres, namely Kasaranl, Karagita, OCK, Kongoni and Kamere Estate, 
are Inhabited by people from a mixture of tribes from different parts of Kenya. many of whom 
are working at the numerous flower and horticultural farms. 

3.3.6 Agricultural actIvHiea 

The natural land potential of the floor of the Rift Valley including the Naivasha BaSin has been 
described by Jaetzold and Schmidt (1983). According to this document. the project area falls 
under the Upper Midland (UM5-UM6) zone where rainfall is lo~ (600-950 mm per year) and 
unreliable. Traditionally, the main agricultural activity of the area has been ranching. However, 
the area around Lake Nalvasha has now become an Important centre for flower and vegetable 
production in the country for export to the European market. rhe favourable climate and soils 
end ample supply of Irrigation water from the Lake Naivasha are ideal conditions tor Intensive 
production of cut flowers and horticultural crops such as green beans. Large tracts of land 
heve been cleared to make way for green houses, and expanses of woodland and fringing 
swamps have been cleared with cultivation sometimes extending right down to the lake edge. 
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Today, the total area of commercial scale irrigation for cut flowers and vegetables around Lake 
Naivasha Is estimated to be 3,000-5,000 hectares. Major companIes Involved In flower 
cultivation include, among others, Oserian Company, Sher Agencies, Homegrown, Gold Smith 
Seeds, K1jabe Ltd and Wild Flowers Ltd. 

To the west, south and east of the Olkalia Power Station beyond the boundaries of Hell's Gate 
National Park, the land is mainly used for ranching. The major ranches are the Kedong Ranch 
and Longonot Ranch situated to the south and east of the National Park, 38 and Kongoni 
Farm to the west of the Park. A summary of agricultural activities in the district according to 
Nakuru District development plan (2002-8) is as follows: 

• Average farm size (small scale) - 2.5 acres; 
• Average farm stze (large scale)· 1,100 acres; 
• Main food crops produced· Maize. Beans, Irish potatoes, and vegetables; 
• Main cash crops produced - Pyrethrum, Flowers, and Wheat; 
• Total acreage under food crops· 130,098.2 ha; 
• Total acreage under cash crops - 23,481.7 he; 
• Population working in the agricultural sector - 224,051 persons; 
• Population of fish farmers - 90 persons; 
• No. of landing beaches - 3 number. 

3.3.7 Tourism 

Tourism is an Important activity around Lake Naivasha, as well as in the project area. 
Presently, several tourist facilities Including hotels and lodges have been developed to cater 
for the growing Industry. With spectacular scenery, presence of charismatic wildlife and 
avifauna, a fine climate. tranquil surroundings and easy access, Nalvashe area has become 
an important centre for local and international tourism. Conditions that favour tourism in the 
project area Include proximity to Nairobi, the presence of Hell's Gate and Longonot National 
Parks. and the fact that the project area is part of the Rift Valley, which has many other 
tourism sites such as Lake Nakuru National Park, Lake Elementalta and other attractive areas. 
The presence of Olkarla geothermal power station also serves as a tourist attraction for both 
local and international people. In Hell's Gate National Park viSitors can view game while in 
Lake Nalvashe, bird watching. hippo viewing and water sports are popular tourist activities. 
The monthly distribution of visitors In the Hell's Gate and Longonot National Parks is 
presented In Table 3.11. The monthly distribution of visitors show a peak in the months of 
Juna. July and August which correspondS with higher collection of revenue (Table 3.13). 
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Table 3.13 
Parka 

Table 3.14 

Monthly Distribution of VIsitors In Hell's Gate and Longonot National 

Monthly Revenue COllection at Hell's Gate 2001-2 (leaha) 

Due to Increasing tourist appeal of the area, several stakeholders have now taken initiatives to 
diversify land use to enhance wildlife conservation. These include Kedong Ranch, Longonot 
Ranch, Kongon! Farm. Marula Farm, Delamare Estates, KWS Training Institute, Kijabe 
Limited, Oserian. Mundui. and Nderit Farms. Some of the above farms and ranches have al60 
developed accommodation and other facilities to attract tourists. Indicators point to an upsurge 
in tourism development In this area. These include several upcoming tourism facilities such as 
the Great Rift Valley Lodge (on the way to Eburru) , Naivasha 51mba Lodge. Naivasha Sopa 
Hotels (part of Mara Sopa Group) and other tourist facilities. In addition. there are local 
initiatiVes (although not targeting the same caUbre of clientele) that meet a wide range of local 
demands. such as the Yellow Green, Cray Fish and Fischers Tower Hotels all situated along 
Mol South ROad. In Naivasha town there have been recent developments, Including Wambuku 
Hotel, Comfort Hotel, Lake Tourist Lodge, Ken Vash Hotel. Malawa Gardens. Antonioz Hotel, 
Silver Hotel and Labelle Inn. 

Based on the bright future for tourism in this area the community around the lake has 
recognised this potential. As a result they have now formed a local tourism Initiative (Lake 
Naivasha Tourism Group - lNTG) that Is an integral component of the Lake Naivasha 
Management COmmittee. The Tourism Group gives advtce to stakeholders on planning, 
sustainable management of tourism and natural resources, wise lISe, waste management, 
lobbying and networking for the sustainable tourism development In this area. The Tourism 
Group Is able to promote sustainable tourism through the Lake Naivasha Management 
Committee which has now been recognized by the National Environmental Management 
Authority (NEMA) as the Institution charged with the responsibility of Implementing the Lake 
Nalvasha Management Plan. 

3.3.8 Health Profile 

The health facilities in the district are divided into different levels based on the types of 
services they can offer. These are explained in Table 3.15 be/ow: 
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Table 3.15 

Level I Health 
Facility: 

Levels of Health Facilities 

Primary Health Care. with medical facility. Primary heaIIh care In the 
developed countries is LlSUaIIy the province of a medically qualified physiCian. In the 
developing countries first contact care is often provided by non-medlcally qualified 

onnel such as a commun health care worker. 
Level 
Health 
Facility: 

II This could be a health centre or a rurall community hospital. Level \I health facilities 
should include a room In ~ich minor surgical procedures can be performed under 
local anaesthesia. They need to be equipped to perform basic resuscitation, and to 
have facilities for observation of atierns fa 24-48 hours if r uired. 

Level 
Health 
Facill : 

III of laclDly employs specialist services and Is offered by instiMlons such as 
teaching hospitals and units devoted to the care of particular groups-women, 
otrildren atients with mental disorders and so on. 

Level 
Health 
Faclli : 

IV Is equivalent to the district t"Iosp/Iai level, and Is where patlen18 with more serious 
problems can be referred for surgery. 

Soun::e:WH 

(a) HeaHh facilities In the Project Area 

Naivasha District Hospital Is the main hospital within the District. The facility provides the 
following services: 

• In and Out Patient Services; 
• Comprehensive Care Unit; 
• Imaging services such as X-Ray and ultrasound; 
• Dental ServICes; 
• Orthopeadic Services; 
• Mortuary Services; 
• Attendance to tuberculosis (TB) and Leprosy; 
• Laboratory Services; 
• PhysiOtherapy; 
• MCH and Family Planning Services; 
• Theatre Services; 
• Pharmacy services with the following provided free of charge: 

• Antl-malarlals; 
• Drugs for children under the age of five years; 
• Anti Retrovlrals (ARVs). 

There are 62 health facilities In Nalvasha District. The health facilities are divided Into different 
levelS as shown In the Table 3.16 below: 

Teble3.16 Health Facilities In Nalvuha DIstrict 
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(b) Disease Prevalence In the Project Area 

In the year 2008, disease prevalence data In Naivasha District were as follows: 

Table 3.17 Disease Prevalence In the Project Area 

102401 
93316 
29766 
22426 
13771 
11085 
10596 
10411 

, 9771 
9574 
69009 

Total 400180 
SOUfC6: Na/vasha District MedicBI Offfc8r, 2009 

Only three out of the top ten prevalent cases are non-communicable diseases. The data 
shows that some of the illnesses are from environmental factors such as mosquitoes and 
malaria as well as diarrhoeal diseases and Intestinal worms that are spread by contamination 
of water or soil. There are no incidences of malnutrition in the project area. 

(c) HIV I AIDS Prevalence 

The prevalence rate of HIVIAIDS in the District is 5.3% as per the Dlsmers Medical Officer of 
Health office In Naivasha. The National AIDS Control Council (NACC) has offices In Naivasha 
District located at the Naivasha District Commissioner's Office. 

The District Area Co-ordinato(s Office Is equipped to provide frea sensltisation on HtV/AIDS 
and can on request. facilitate mobilisation of formation of Health Clubs for interested groups. 
The sensitlsation Is not strictly for HIV I AIDS but also encourages formation of Initiatives for 
control of other diseases. 
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They also sensltlse various organisations and companies In the project area to establish Peer 
Educator groups. 

Table 3.18 below shows numbers of patients under HIVIAIDS care in the district are as 
follows. 

Table 3.18 Disease Prevalence In the Project Area 

I Patients under care I 6,215 I 749 16,964 
1 Patients on ARVs 1 2 194 1 332 12526 
1 Total 1 8409 1 1081 19490 

Source: Ministry of Public Health and Sanitation 2009 

3.3.9 Education 

Schools around Lake Naivasha are divided among four zones: Naivasha, Maragisho. 
Longonot and Maiella Zones. Malella Zone covers the schools around the project area, and 
has 18 public schools and 8 private primary schools, 1 public secondary school and 1 catholic 
sponsored secondary school. Mvuke Primary School Is In MaieRa Zone, and is assisted by 
KenGen. The table 3.19 shows the schools within the Olkaria Geothermal area. 010 Munyak 
School is not registered with the Ministry of Education. Registered schools are included in the 
Kenya Govemment Free Education programme. 

From this programme they would be eligible to get the following: 

• Books; 
• Staffing; 
• Monitoring of school management (Quality Assurance); 
• FurnHure for schools; 
• The govemment also sponsors the school in terms of fumlture and in-house training 

for teachers In subjects such as HIV/AIDS, FGM etc. 

Table 3.19 Schools in the Project Area 

3.3.10 Energy 

Electricity is the main source of energy for lightll)g In the vicinity of the proposed project. Most 
institutions and residential houses have been connected to the power grid. However, some of 
the unplanned low Income housing at Kamere, Kwa Muhla and DCK are not connected. In 
KenGen staff houses, electricity and liquefied petroleum gas (LPG) Is the main source of 
energy for cooking while in the upcoming low class houses which form the majority the main 
source of energy for cooking Includes kerosene, charcoal and wood fuel. The increase In 
population is a major threat to the forestry resource close to the project area. The expected 
power consumption based on the current consumption is not going to drastically interfere with 
the supplies to the national grid. 
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3.3.11 Land tenure 

Before Kenya became a British Colony, a huge part of land in the Rift Valley including the 
Protect area, was occupied by the Massai Community. The land under the Masaaloccupation 
was community owned Including the rivers, lakes and salt licks. The plains were used for 
grazing during the rain seasons while the highlands were used for grazing during the dry 
seasons. 

Following the building of the Uganda Railway across the Rift Valley in 1900, the Maasal were 
moved south of the Railway in 1905 to make way for European Settlement. Much of the land 
around Lake Na/vasha wes subsequently settled by the European farmers for mixed livestock 
and agricultural farming. In 1932, an agreement was reached between the Colonial 
Govemment and the Lake Naivasha Riparian OWners AssOCiation (lNROA) that stipulates 
modalities of utilising the riparian land below 1906m asl. 

Atter 1963, following the attainment of independence In Kenya, some of the land in the Rift 
Valley especially on the Naivasha basin and the land on the eastem flanks of the Rift Valley in 
Klnangop Plateau and Kip/plri was settled by the landless local community from Central 
Province. Some of the former settler's large farms were sold to the land buying companies and 
subsequently divided to the shareholders. 

At present the land in the project area including Hell's Gate National Park and the Lake 
Naivasha falls within Nalvasha Municipal CounCil boundaries. Land ownership in the project 
area and the surroundings falls into two broad categories. These Include the Govemment 
Trust land and Private Ownership. The former Is land owned by the Govemment through 
Govemment ministries, state corporations local authorities and other public institutions. 
Included in this category Is the Hell's Gate National Park, Longonot National Park, Lake 
NaiVasha and land occupied by the Olkaria I & II power stations and the associated facilities. 

Private land includes land privately owned and registered with a title deed under freehold or 
leasehold modality. This includes ranches (Kedong and longonot ranches), large farms 
(Kongoni, Oserian, and Ndabibi Farms). land under flower farms (Oserlan, Homegrown, Sher 
Karuturi Agencies etc) and other privately owned land around the lake. 

An interesting observation with regard to the land tenure of the project area is the access to 
the lake. Although the lake Is a public property, access to the lake is mainly through private 
property. The issue of the establishment of corridors that facilitate the community to access 
the lake has not been adequately resolved. A feature of interest in this study is the ownership 
of land on the site earmarked for the establishment of Olkaria IV in the Domes area. Officially 
this Is in the Mira section of the Kedong Farm. However, this area Is currently occupied by the 
Mesaai Community, who also claims ownership to the land. 
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3.3.12 Land use 

Currently the land in the project area and surroundings support multiple land ecosystem 
including farming, tourism, wildlife conservation. power generation. human settlement, 
Infrastructure. industrial development and other uses. Traditionally, the maln agricultural 
activity of the area has been ranching. However. the area around Lake Nalvasha has now 
become an important centre for flower and vegetable production in the country. In the last 
twenty years or so, this area has seen an extra ordinary explosion of horticulture and 
floriculture for European export market. 

Large tracts of land have been cleared to meke way for green houses. The favourable climate 
and soliS and ample supply of irrigatIOn water from the Lake Naivasha are ideal conditions for 
intensive production of cut flowers and horticultural crops such as green beans. L.arge areas of 
woodland and fringing swamps have also been cleared with cultivation sometimes extending 
right down to the lake edge. Today, the total area of commercial scale Irrigation for cut flowers 
and vegetables around Lake Naivasha is estimated to be 3-5,000 hectares. 

Major companies involved in flower cultivation Include Oserian Company. Sher Karutun, 
Homegrown, Gold Smith Seeds, Kljabe Ltd. and Wild Flowers Ltd. among other flower growing 
concerns. To the west, south and east of the Olkana Power Station beyond the boundaries of 
Heirs Gate National Park, the land Is mainly used for ranching. The major ranches are the 
Kedong Ranch and Longonot Ranch situated to the south and east of the National Park and 
Kongoni Farm to the west of the Park. These ranches also form Important dispersal areas for 
wildiife from the Hell's Gate and Longonot National Parks. Other Important ranches around the 
project area include Oserian. Kongoni and Ndablbl Farms. 

3.4 Civil SOCiety, Non-Governmental and Community Baaed Organisations 

3.4.1 Non-GovernmentalOrganisatlons 

The mandate of some of the registered Non-Governmental Organisations (NGOs) in Nalvasha 
DiStrict goes beyond combination of resources to include environmental management and 
development iSsues. Table 3.20 below shows the NGO's dealing with environmental 
management and development iSsues. 

Table 3.20 Environmental Youth Grup. in the Project Area 
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Osako Self Help Group 28 3 • Community based soclo-economic development; 
• Poverty eradication; 
• Planting trees. 

Lake Naivasha Basian Sean 9 6 • Planting Trees. 
Groul) 
Grass Roots Community Save 5 10 • Recycling; 
Lake Naivasha • Conservation. 
Pamoja Self Help Group 12 8 • Planting trees. 
Mwltiria Self Help Group 8 12 • Planting trees. 
Otkaria Nalposha Self Help 20 
Group 

5 • Initiate socio-eoonomic development projects. 

~ Way Education 7 18 • Plantlna trees. 
Malewa Fish Self Help 35 13 • Fishing. 

Groue 
Eco-consclous Alliance 28 8 • HIV I AIDS; 

• Poverty eradication; 
• Environmental conservation. . . Source. Socisl s.tvictIs Olflce, NBivlfJo Municipality, 2009 . 

3.4.2 Women'. Groups 

African cunure has been Invoked to legitimise differences In gender status, values and roles 
and to justify unequal gender relations in a manner that. to a large extent, favours men and 
disadvantages women. This is documented by various authors and institutions (Nyerere, 1973; 
ECA, 1994; World Bank 1995, 2000). Customary and traditional practices in many African 
countries prevent women from controlling and inheriting land and other resources on an equal 
footing with men. Information on contributions of women In economic activities is aiso lacking. 
In Kenya, for example. it is estimated that nearly 60 per cent of female activities are not 
captured In the System of National Accounts (SNA) as compared to 24 per cent of male 
actIvftIes (World Bank, 1998). Failure to capture women's eontributions may lead to 
inadequate consideration of their needs for Income, training, credit and technology during 
project development. (African Development Bank, 2001). 

Involvement of women and Institutions for gender development should be done from project 
planning stages to ensure that they are properly represented at all stages of the project. 

Nalvasha District has registered women's self-help groups. These groups are mostly for 
economic empowerment of women and to Increase there purchasing power. Table 3.21 below 
shows the women group In the dlstrtct. 

Table 3.21 Registered Women Groups In the District 

Siloam Klnamba Maralnaushu 17 
Urumwe Kinambl 80 
Tomainl CPK Good Faith Karate 38 
Kandege Hells Gate 30 
TalenlTaps Naivasha Central 16 

: Mahindu Gatamaivo 16 
• Panda Harvesters Naivasha Town 26 
Jlpeleleze Naivasha Town 17 
Mitera Chechlnla Hells Gate 20 

i Welinde OIkarla 30 
Express Olkarla 23 

• KamUyu Tuinuane HelJsGate 24 
. JovweII Nalvasha 24 
: Nyakio Hells Gate 21 

Humble Naivasha Town 21 
Smart Sis Naivasha 15 
Vanilla Site Naivasha Town 26 
Kioneki Naivasha 16 
Website Naivasha 18 
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l Tuinuane I Hells Gate I 25 I 
I New Hope J Lake View L 20 I 
I Baraka YMCA I Hells Gate 25 I 

Source: DIstrict CUJturaJ office 2009 

Four women groups mainly Kandege, Mirera Chechinia, Welinde. Express and Kamuyu 
Nyaklo, Tuinuane and Baraka YMCA operate within the project area of Influence. 

3.4.3 Youth Groups 

The Kenya Govemment started a Youth Development Fund that extends credit to registered 
youth groups for soclo-economic development Naivasha DiStl1ct has a Youth OffICe located at 
the Naivasha District Commissioners Compound. There are a total of approximately 176 
registered youth groups In the project Influence area. 

3.4.4 Vulnerable Groups 

Information on the greater project area (former Nakuru District) shows the following data on 
people who are physically challenged: 

Table 3.22 Vulnerable Groups In the District 

Missing Hand 1.9 1.7 0.4 
Missino foot 2.3 2.4 0.0 

'l:aiiie 25.7 28.S 55.0 
Blind 7.8 6.2 0.0 
Deaf 5.9 4.6 0.0 
Dumb 9.0 6.0 8.4 
Meotal 18.4 18.2 33.6 

, Paral~ 10.0 14.9 12.7 I 
Other 31.5 31.4 15.7 I 
Note: petrI8II/a(J6S don't atld up to 100 due to multip/fJ tWpOnSBS. 

3.5 Cultural Environment 

The cultural environment of the project site is mainly influenced by the Maasel Community 
living In the project area. They are pastoralists and keep cows, goats and sheep as the main 
sourca of their livelihood. The settlers graze the vast terrain as this has provided pasture for 
their animals from time immemorial. The Maasais have lived on this land for as long as many 
of them can remember. The Maasais have a unique land tenure system and have permanent 
residential places known as "Embamat" and live In large communities. However, should these 
permanent locations dry up such that there Is no enough pasture for the animals 10 graze on, 
some of the Maasai community will move out of the "Embarnsf' In search of pasture 
elsewhere temporarily for as long as a year or so only to come back when animal pasture is 
restored in their previous grazing grounds. The temporary nomadic residences are known as 
llgobori or Emuate. 

This section therefore briefly discusses the history, culture, shefter and the influence of Ihe 
modern world to the community. II Is important to note that the community is going to be the 
most affected by Ihe proposed development as described in earlier sections. 

3~.1 ~alConvnunfty 

According to Wklpeadia. the free encyclopaedia the Maasal are an indigenous African ethnic 
group of semi-nomadic people located in Kenya and northem Tanzania. Due to their distinctive 
customs and dress and residence near the many game parks of East Africa. they are among 
the most well known of African ethnic groups. 
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They speak Maa, a member of the Nilo-Saharan language family that is related to Olnka and 
Nuer, and are also educated in the official languages of Kenya and Tanzania: Swahili and 
English. The Maassl population has been variously estimated as 377,089 from the 1989 
Census or as 453,000 language speakers in Kenya In 1994 and 430,000 In Tanzania In 1993 
with a total estimated as "approaching 900,000". Estimates of the respective Maasal 
populations in both countries are complicated by the remote locations of many vlUages, and 
their semi-nomadic nature. 

Although the Tanzanian and Kenyan governments have Instituted programs to encourage the 
Maasai to abandon their traditional semI-nomadic lifestyle, the people have continued their 
age-old customs. Recently, Oxtam has claimed that the lifestyle of the Maasai should be 
embraced as a response to climate change because of their ability to farm in deserts and 
scrublands. 

(a) History 

According to their own oral history, the Maasal originated from the lower Nile valley north of 
Lake Turkana (North-West Kenya) and began migrating south around the fifteenth century, 
arriving In a long trunk of land stretching from northern Kenya to central Tanzania between the 
seventeenth and late eighteenth century. Other ethnic groups were forcibly displaced as they 
settled there. The Massal territory reached its largest size In the mid-nineteenth century, and 
covered almost all of the Great Rift Valley and adjacent lands from Mount Marsabit In the north 
to OOdoma in the south. At this time the Maasal raided the groups who were staying In the 
areas they wanted to occupy. Raiders used spears and shields, but were most feared for 
throwing clubs (orinks) which could be accurately thrown from up to 70 paces (appx. 100 
meters). In 1852 there was a report of a concentration of 800 Ma888.1 warriors on the move In 
Kenya. In 1857, after having depopulated the 'Wakuafi wilderness" In south-eastern Kenya, 
Maasal warriors threatened Momb888. on the coast of Kenya. Because of this migration, the 
Maasal are the southernmost Nilotlc speakers. 

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

The Maasal stood against slavery and lived alongside most wild animals with an aversion to 
eating game and birds. Massal land now has East Africa's finest game areas. Maasal society 
never condoned traffiC of human beings, and outsiders looking for people to enslave avoided 
the Maasai. 

Essentially there are twelve geographiC sectors of the tribe, each one having lis own customs, 
appearance, leedershlp and dialects. These subdivisions are known as the Keekonyokie, 
Damat, Purko, Wuaslnklshu, Sirla, Lallaylok, Loltal, Kisonko, Matapato, Oalalekutuk, 
Loodokolanl and Kaputlei. 

(b) CuHure 

Maasal society is strongly patriarchal In nature with elder men, sometimes Joined by retired 
elders, deciding most major matters for each Maasel group. A full bOdy of oral law covers 
many aspect8 of behaviour. Formal execution is unknown, and normally payment In cattle will 
settle matters. An out of court process called 'amiru', 'to make peace', or 'smp, which involves 
a substantial apology, is also practiced. The Maasai are monotheistic, and they call GOd Enkai 
or Engai. Engal is a single deity with a dual nature: Engal Narok (Black God) is benevolent, 
and Enga/ NanyokJe (Red GOd) is vengeful. The "Mountain of God", 01 Dolnyo LengaJ, is 
located In northernmost Tanzania. The central human figure in the Maassi religious system Is 
the lalbon who may be Involved in: shamanistic healing, divination and prophecy, ensuring 
success in war or adequate rainfall. Whatever power an individual laibon had was a function of 
personality rather than position. Presently Many Massal have become Christian, and to a 
lessar extent, Muslim. 
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Traditional Maassilifestyle centers on their catHe which constitutes the primary source of food. 
The measure of a man's wealth is in terms of cattle and children. A herd of 50 cattle is 
respectable, and the more children the better. A man who has plenty of one but not the other 
is considered to be poor •. A Maass! myth relates that God gave them all the cattle on earth, 
leading to the belief that rustIng cattle from other tribes is a matter of taking back what is 
rightfully theirs, a practice that has become much less common. 

(c) Shelter 

As a historically nomadic and then semi-nomadic people. the Maasai have traditionally reiled 
on local, readily available materials and Indigenous technology to construct their housing. The 
traditional Maasai house was in the first instance designed for people on the move and was 
thus very impermanent in nature. The InkaJljik (houses) are either star-shaped or circular, and 
are constructed by able-bodied women. The structural framework is formed of timber poles 
fixed directly into the ground and interwoven with a lattice of smaner branches. which Is then 
plastered with a mix of mud, sticks, grass, cow dung and human urine, and ash. The cow dung 
ensures the roof is water-proof. The enkaji is small, measuring about 3x5m and standing only 
1.5m high. Within this space the family cooks, eats, sleeps, socialises and stores food. fuel 
and other household possessions. Small livestock are also often accommodated within the 
enksli. Villages are enclosed in a circular fence (Enksng) built by the men, usually of thorned 
acacia, a native tree. At night all cows, goats and sheep are placed in an enclosure in the 
center, safe from wild animals. 

(d) Influence of the modern wortd 

Government policies such as the preservation of parks and reserves, with the exclusion of the 
Massa!, along with increaSIng populations, etc, have made the traditional Maasa! way of life 
increasingly difficult to maintain. 

With Increasing poverty and migration, the traditional authority of Maassl elders appears to be 
lessening. 

Over the years, many projects have begun to help Massai tribal leaders find ways to preserve 
their traditions while aiso balancing the education needs of their children for the modem world. 
The emerging forms of employment among the Maassi people include farming, business 
(selling of traditional medicine, running of restaurantslshops, buytng and seiling of minerals, 
selling milk and milk products by women, embroideries), and wage employment (as security 
guards! watchmen, waiters, tourist guides). and others who are engaged in the public and 
private sectors .. 

Many Maasai have moved away from the nomadic life to responsible positions In commerce 
and government. Yet despite the sophisticated urban lifestyle they may lead, many will happHy 
head homewards dressed in designer clothes, only to emerge from the traditional family 
homestead wearing a shuka (COlourfUl piece of cloth). cow hide sandals and carrying a 
wooden club (o-rlnka) - at ease with themselves and the world. 

(e) Influence of the Community to the project area 

There are several cultural sites within the project area which are mainly due to their culture 
and mode of living includes: 

• Otoor Karia Masai Cultural Centre; 
• 01 NJorowa Gorge; 
• Caves with leopards and big snakes; 
• Hot Springs with boiling water. 

The cave Is called "Ksekonyok/e" cave and It has cultural value as It was used by the 
"Olopeles" age group'rom the Enkapune community. The new morana slaughter their goats In 
the cave to signify 'bravery". This age group can be dated to the late 18008. 
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Other resources of cultural value In the project araa Include Red Ochre (fumaroles) sourced 
from Olkaria for use on Moran's hair as well as white soil sourced from Narasha. These are 
also used by old men during weddings. 
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Figure 3.29 A cultural centre and tourist sites map 
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3.5.2 Archaeological 

Although the project area has not yet been 8880Ciated with any archaeological site 
Investigations carried out by the National Museums of Kenya (NMK) have shown that the 
Nakuru - Naivasha basln Is an Important area for archaeological and cultural artefacts. Indeed 
this area as well as other locations on the Rift Valley floor provided suitable habitats for early 
homlnids and their associated fauna. This area has yielded significant stone tools Including the 
artefacts (Eburran Industry) dated between 13,000 and 9,000 years ago that have been found 
at Gamble's Cave and Nderit Drift area near Nakuru. Other areas of archaeological 
importance are located at Kariandusi near Lake E1menteita and Hyrax Hill near Nakuru. 
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4 PROJECT DESCRIPTION COMPONENTS AND PROCESS 
ACTIVITIES 

4.1 Generation of Geothermal electricity 

Geothermal energy is continuously created beneath the Earth's surface from the extreme heat 
contained in liquid rock (magma) within the Earth's core. When this heat naturally creates hot 
water or steam, It can be piped to the surface and then used to tum a steam turbine to 
generate electricity. 

The process of generating geothermal electricity at the Olkaria IV domes wiD be exactly the 
same as that for the existing plant Olkaria II. It wiD basically consist of the following steps: 

• Steam from the production wells wiU pass through a separator, where water (or brine) 
will be separated from the steam; 

• The brine will be re-inJected Into a deep wellj 
• The steam will pass through steam scrubbers before being transmmed to Impact 

reaction turbine, which will generate electricity; 
• After passing over the turbine, the steam wOI be condensed; 
• HOI condensate will be pumped through the cooling towers. Non condensable gases 

will be emitted from the cooling towers, while cool condensate wHI be re-clrculated to 
the condenser; 

• As the circulating condensate will be acidic, it will be dosed with soda ash (sodium 
carbonate). In addition, the condensate will be dosed with biocide (hypochlorite) to 
prevent bacteria growing In the fins of the cooling tower; 

• Any additional condensate will be pumped Into different re-Injection wells. 

A schematic diagram of geothermal system is presented in Figure 4.1 below: 
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4.2 Description of the works 

The proposed power generation system and plant configuration at the new units at Otkaria IV 
(Domes) have not been conceptualised and are proposed to be designed to be similar to those 
of the recently constructed Olkana II Power Plant. 

The designs and related notes pertaining to Olkaria II and feasibility study reports for the 
proposed components have therefore been availed and reviewed for purposes of 
understanding of the proposed project. 

Details of the additional local infrastructure to be implemented alongside the project have also 
been provided by the Client and are covered In this assessment. 

The foHowing key project components are to be implemented. 

4.2.1 Plant site 

The location of the OIkaria Domes new power plant will be the flat area south of the well OW-
908. This location can minimize the impact to the landscape conditions from the Gorge. and is 
relatively flat land where the sufficient area can be secured for the new power plant 
construction. 

The proposed power plant location is also close to the main production zone of the Olkarla 
Dome field. 

4.2.2 Power Plant 

The Olkarla Domes new units 1 and 2 will be constructed such that the capacity of each of the 
two units will be 70 MW for the optimum utilization of the available geothermal resource at the 
Olkaria Domes sector. The design steam pressure and temperature will be 6 bara and 
158.flC. 

The new units 1 and 2 will be identical in the power generation system and configurations. The 
plant system will be single flash condensing type. 

4.2.3 Gathering System 

(8) Design Conditions 

The pipeline layout Is based on the location of wells used in the reservoir simulation and the 
forecasted mass flow rate of each production well at Olkaria Domes for Case 1 is the basis of 
sizing of the pipeline. 

Pipe sIZing was done to meet the recommended turbine admission pressure (6 bara) and the 
wellhead pressure (8.5 bara) assumed in the reservoir simulation. 

In OIkaria DlJITles, higher pressure drop Is assumed compared to those In Olkarla I and II 
because (1) the production well pads. especially OW-901. OW-907. OD-NP1 to NP3. are far 
from the power plant. and (2) a long two phase pipeline will be used to send fluid from the pad 
OW-91 0 to the separator at the pad OW-90S. 

All hot brine in Otkaria Domes will be injected underground at new reinjection pads OD-NR1 
and OD-NR2 except the brine from the pad OW-907 which will be re-inJected at the pad OW-
907. OW-905 was not included in the study because It Is very far from the power plant. there 
are gorges between the well pad and the power plant, and its production is small. 
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Figure 4.2 Layout of the gathering system for Olkarla Domes 
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(b) Pipeline Route 

Hot reinjection lines are routed to avoid hill climbing and too much pressure drop in order to 
prevent flashing of brine in pipe without brine booster pump. 

From pad OW-907, brine will be sent to pad OW-901 through pipeline along the existing road 
because other reinjection pads ODNR1 and OD-NR2 are far from OW-907 and gorges or a hili 
are barring the ways of pipeline. 

Brine separated at the pad OW-901 , together with the brine from pad OW-901, will be injected 
underground through reinjection wells In the same well pad. Steam pipe goes along the road 
to OW-907 and there it Is connected to the steam pipe line comes from pad OW-907 and goes 
to the power plant. 

From the pads OW·9O~ and OW-904, brine goes down the hill to the west and flows to OD­
NR2. Steam pipe from these well pads will be connected the pipeline from OW-907 or go to 
the power plant along the pipetine form OW-907 depending on pipe sizing. 

Since the elevation of the pad OW-91 0 is relatively low and the way to the reinjection wells at 
pad OW-901 is far and barred by gorges, there is no place to send brine if brlne booster pump 
is not used. Two-phase fluid will therefore be sent 10 the separators at pad OW-90S. 

Two-phase fluid from pad OW-909 goes down the hill and flows Into the separators at pad 
OW-90S. 

At the new productton pads OD-NP1, OD-NP2 and OD-NP3, brine will be separated at the well 
pads and go to pad OW-90s gradually descending the north side of the hilI. The steam 
pipeline from these well pads also goes along the brine pipeline. A bridge for the pipes may be 
necessary to traverse the small gorge on the north hillside. 

An access road for the OD-NP1, 0D-NP2 and OD-NP3 will be constructed along the brine 
pipeline. Access roads to OD-NR1 and OD-NR2 are also to be constructed. 

From pad OW-90S, brine flows down to west and is re-injected at OD-NR1. The cold 
reinjection line for cooling tower blowdown will also go along the hot reinjection line form OW-
908. The cooling tower blowdown will be re-injected through wells shallower than hot 
reinjection wells. 

(c) Steam Line 

Basically each production well pad has one separator except the pad for well OW-90S where 
three 150t1h separators are installed to process two-phase fluid from pads OW-90S, OW-909 
and OW-910. 

Steam pipeline from the pad of well OW-90S is separate from the plpaline from OW-901 , OW-
907 and OW-904 because of large steam production of OW-90s pad and relatively long 
distance to the power plant. 

(d) Hot Reinjection Line 

All brine will be sent to the reinjection wellpads by gravity and injected underground as for 
existing units of Olkarla II. 

(e) Cold Reinjection Line 

The re injection line of cooling tower blow-down will be branched from the main cooling water 
system of the power plant through the blow-down re-Injection pumps. 
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4.2.4 Switchyard and Transmission Line 

The electrical power to be generated by units 1 and 2 of Olkaria Domes will be delivered to 
Suswa Substation by double circuit transmission line. 

(8) Swltdlyard 

The swHchyard wiD be configured as a 220kV ring bus (which is an adopted standard for 
220kV substations in Kenya) wHh 4 bays. 

(b) Transmission Line 

The length of the transmission line for Olkaria Domes to Suswa Substation is approximately 20 
km. 

The communication from Olkaria Domes to Olkaria II will be through OPGW which is planned 
to be installed on the towers and be connected at Suswa Substation by the modification of the 
existing communication system. Further connection to the grid operator system will be made at 
Suswa Substation as well. 
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4.2.5 Construction Schedule of Surface Facilities 

The construction of unit 1 will take 24 months from the contract effective date Including a 2 
month commissioning and testing period. The po~r recetve will be in the 21st month, and the 
initial steam receive will be In the 22nd month. 

Unit 2 will be completed 3 months after unit 1 is completed. 

The above mentioned construction schedule is presented as the challenging shortest case 
replying the KenGen's strong intention of the soonest completion of the additional power 
plants in order to contribute with power supply to the very critical power situation in Kenya. 

The presented construction schedule is ideal and very challenging, and there would be little 
time aUowance for· unforeseen andlor un-expected events during the project Implementation 
Which may result from the special site conditions close to the national park, hilly topographic 
condition at the construction site, the environmental requirements, the climate conditions, 
flooding In rainy seasons, etc. 

The recommendation should be reviewed and re-studled further at the project implementation 
stage. 

4.2.6 Earthworks and excavations 

The significant earthworks are anticipated construction of the power plant and related facilities. 
Since the design has not been done It is diffICUlt to estimate the exact quantities of materials 
which will be remOVed. Unattended open tranches exposed over long period of time may be 
harmful to persons and animals which may fall or be trapped In them and water may also 
stagnate In them forming breeding zones for mosquitoes and pathogens. 

On the other hand, piled excess soils from excavations for filling and reinstatement works on 
the sides of the trenches may be washed away during rain either Into the trenches or away to 
surface run off if not protected adequately. 

4.2.7 Condition of Roads network to the domes 

The road from Olkarla I to the Domes cuts through a roVing to a hilly terrain punctuated by 
steep slopes at Isolated sections. The 12km earth road is in poor condition necessitating 
extensive repairs andlor reconstruction; loose surface which generate dust during use, 
Insufficient width, broken road section, steep gradients are common. Currently the road is only 
passable to 4WD vehicle. 

There are no major water causes crossed by the 12km road. CUrrently, there are few culverts 
along the earth road. The culverts are generally in gOOd condition with clear outlets and Intact 
headwalls and can be retained. However their adequacies will be checked from hydrological 
computatIOns during the design. Further, the existing roiling to steep terrain is likely to reduce 
drainage challenges. 

The existing traffic is very light. consisting of tourist vehicles and construction vehicles. It 
should be easily possible to pass this traffic during constructIOn with few dtverslons In Isolated 
sections. The traffic is expected to increase during the project Implementation and after 
completion of the Olkarla " occasioned by educational and excursion activities that the new 
project will generate. 

The design will most likely recommend total reconstruction and upgrading to bituminous 
surface; probably surface dressing. The construction will most likely involve a significant 
amount of earthworks; cuts, to achieve the appropriate grades. Because of the likelihood of 
generating a significant amount of materiels from the cuts and short length of the road, one 
quarry site is likely to be adequate 
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4.2.8 Raw materials and procea.s chemicals 

The main raw material Is geothermal steam. At OIkarla II, some 495,000 kg of steam is 
consumed by the two existing turbines per hour; the two new units wll probably use 
approximately two million kg of steam. Non condensable gases (NeGs) will make up 55 
between 0.30 - 0.34% by weight of the main steam. The measured composition by volume of 
the main steam flowing through each of the existing turbines is: 

• Steam - 99.85 - 99.87%; 
• Carbon dioxide (CO2) - 0.108 - 0.123 %; 
• Hydrogen sulphide (~S) - 0.010 - 0.0130/0; 
• Oxygen (02) - 0.001 - 0.002%; 
• Nitrogen (N2) - 0.011- 0.012 2%. 

This composition will remain much the same for Olkaria IV. Small quantities of sulphur oxides 
(SOx), methane (CH4), ethane (C2H6) and radon (Rn) will also be present In the geogas. 
Table 4.2 below shows the actual composition of the non condensable gases in the main 
steam in Olkaria II compared with levels as predicted In the 1994 EIA study. Table 4.1 below 
shows the composition of non Condensable Gasas (% by Volume) in Olkaria II. 

Table 4.1: Composition of non-condesable gases CondenUlble Gases (% by 
Volume) In Olkarla II 

The Table 4.1 indicates that the amount of hydrogen sulphide is 2-7 times more than Initially 
estimated, but the amount of carbon dioxide was 9-14% lower than anticipated. A similar 
composition is expected lor Olkarla domes. Water from Lake Naivasha is used as a coolant in 
the cooling towers. This is a closed system, where there is a balance between condensed 
steam and emissions released through the cooling towers. There are currently three units in 
Olkarla I. 

The alkaria IV will require 2500 m3 of fresh water at start up. Thereafter lor about three years, 
only a very small quantity of water is necessary for topping up. 

An amount of approximately 300 kg of soda ash (sodium carbonate) will be used per day to 
dose the condensate produced by the new unit In order to maintain a pH value of 7-9, to 
eliminate algal and bacterial growth. Water lor the new cooling towers will be shock-dosed with 
sodium hypochlorite (approximately 200 Iltres will be required per day) and biocide 
(approximately 200 litres of biocide will be needed per month) to prevent algae and other 
bacteria clogging up the cooling tower fins. Some water from the new cooling tower will also 
be cold reinjected, and will also be neutralised with soda ash. 

Other chemicals currently used on sHe and will also be used include diesel 011 for the standby 
generator, silica' gel to dry air going into the transformers, greases and lubricants for 
maintenance of the plant and equipment, paints, detergents and solvents. Mercury Is stored 
the Instrumentation Laboratory for calibrating plant control instruments. It is not anticipated 
that the volumes required of these chemicals will increase substantially for use at the new unit. 
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5 PROJECT ALTERNATIVES AND TECHNOLOGIES 

The Energy situation in Kenya dictatas that there is need to develop the electricity generation 
capacity in the country for faster economic growth. 

Currently electricity is available to less than 10% of Kenya's population, and persistent load 
shedding is affecting the productivity of the Industrial and agricultural sectors. leading to 
reduction in economic growth. Electricity demand In Kenya Is growing and the electricity 
system is vulnerable due to Its high dependency on supply from hydroelectric plants that often 
have limited water capacity to supply demand. 

5.1 No Action Altemative 

Kenya Electricity Generating Company Limited. KenGen Is the leading electric power 
generation company in Kenya. producing about 85% of electricity consumed in the country. 
The company utilises various sources to generate electricity ranging from hydro. geothermal, 
thermal and wind. Hydro is the leading source, with an installed capacity of 677.3MW. which is 
72.3 per cent of the company's installed capacity. 

The Kenya Electricity Generating Company Limited (KenGen) Is currently able to generate 
about 85% of the total national capacity while independent power producers (IPPs) contribute 
the balance of 15%. KenGen Is working towards enhancing its capacity through hydro-plants 
and geothermal sources among other Initiatives. but additional sources would stili be required 
to meet the anticipated growth in demand and provide diversification of technology and fuels. 

The country produces a total of 1267.9 MW of electricity. Most (57%) of this production (719.0 
MW) Is hydro power. The bulk of hydro power in the country Is generated In several power 
stations along the Tana River at Masinga. Kamburu. Gltaru, Kindaruma, Kiambere, Turkwell 
Gorge and Sondu Mlrlu power stations and other minor stations including the Tana, Segana, 
Ndula, Gogo, Sasianl and Mesco. 

Due to over reliance in the hydropower over the last ten years the country has paid a high 
price over heavy reliance on single source of power. In 1999 and In 2002, severe droughts 
nearly brought the Kenyan economy to a standstill after the hydro power dams dried out 
leaving power rationing in its wake. This experience has underscored the need to diversify the 
power sources in Kenya. 

KenGen is currently undertaking several projects listed below in the Country to achieve the 
electricity generation deficit. 

• Third Unit for Olkaria II Geothermal Power Station; 
• Optimisation of Olkaria Power Stations - Olkaria IV and I Unit 4 and 5; 
• Optimisation of Kiambare Hydro Power Station; 
• Redevelopment of Tana Hydropower station; 
• Klpevu 1\1 Thermal Power Project (Medium Speed Diesel); 
• Sangoro Hydro Power Plant; 
• Ngong Wind Project; Phase II 

Klndaruma Hydro 3rd Unit Project. 

The 'no action aHematlve' is therefore not feasible development option for this project, 
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5.2 Alternative sources of electricity generation 

The summary of the key issues with the Power generation options available in Kenya is 
given in Table 5.1 below. 

Table 5.1: Summary of the key issues associated with the different fuel types 
available in Kenya 

Geothermal Rift Valley Sustainable It can only be developed in selected Medium to long 
power Non-polluting volcanic areas term solution -

Little environmental Available 
Impact. 

Hydropower Tana River Compact; a large The building of dams Is usually Medium to long 
Catchment amount of electrical environmentally destructive. term solution -

power can be River valleys are often fertile and Available 
Western produced by a densely populated resettlement. 
Kenya moderately sized The water released from a hydro-
Small micro station power station often comes from the 
schemes Sustainable bottom of a dam. 

Water is often released from a hydro-
power dam at times that depends on 
power consumption not ecological 
needs. 

Solar Power Throughout Sustainable The manufacturing process requires Short term but 
Kenya It is a well proven large amounts of energy; limited solution -

technology; Does not produce much power when Available 
Well suited to the sun Isn't shining, and negligible 
providing power In power at night. 
home or single building An alternative power supply is 
applications. needed for these periods. 

Electricity generated by solar panels 
is quite expensive. 

Wind Power Limited Sustainable Does not produce power when the Medium to long 
application Non-polluting wind Isn't blowing, so a back-up term solution 

A well proven electrical supply is also needed 
technology If batteries provide the backup they 

have the disadvantage of being 
expensive and needing to be 
replaced every few years 

Uquld Fuel Imported Generators are very i Not believed sustainable long term Medium to long 
via compact. Produces carlbon dioxide (CO2). term solution 
Mombasa Produces less CO2 The world's oil reserves are limited. 

than coal. 011 spills, cause severe pollution. 
Some oils contain high levels of 
sulphur. 

Coal None Relatively low cost Not available, needs to be imported Long term solution 
compared to other fuel Not sustainable 
type options. Produces more carlbon dioxide (CO2) 

per Watt-hour of energy than any 
other generation method; 
Very large quantities of ash have to 
be disposed of 
Some coal contains significant 
amounts of sulphur, one of the main 
causes of acid rain. Coal also 
contains small amounts or heavy 
metals. 
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Gas Tanzania Relatively low cost fuel Not available, needs to be imported Medium to long 
option when available from T anmnia term solution 
Generators are very Need to build extensive pipeline 
compac:t Produces Not sustainable 
less C02 than coal Produces carbon dioxide. (CO2). 
or oil Can be used in Natural gas reserves are limited. 
HFO plants with minor 
alterations. 

Electricity from Has to be Generate energy whilst Generate energy whilst reducing the Medium to long 
Waste near reducing the volume of volume of waste term solution 

reliable waste Producas high levels of carbon 
sources dioxide and nitrogen dioxide 
of solid Ash disposal and air pollution 
waste emissions 

Toxic materials Include trace metals 
such as lead, cadmium and mercury, 
and trace organics, such as dioxins 
and furans. 

Conventional None Compact Expensive, especialty in capital costs, Long term solution, 
nuclear power a large amount of maintenance 10 year lead time. 

electrical power can be costs, and due to the tong lead time 
produced by a in planning and 
moderately sized construction; 
station. There is a danger of radiation 

release. 
Low fuel costs While there are few accidents the 
Small number of consequences of Some accidents 
accidents; may be catastrophic. 
Normally does not Decommissioning a nuclear power 
produce any significant station at the end of its useful life is 
atmospheric very difficult and expensive. 
Pollutants Safe long-term disposal of nuclear 
Quantity of waste waste is difficult. 
produced is The lead time in building a nuclear 
small power station is around ten years 

A temDtino tercet for terrorist attack. 

The use of geothermal energy as a source of power generation has a number of 
environmental benefits. 

The project will directly contribute to economic growth by alleviating the perSistent 
electricity interruptions that affect the productivity of the industrial, commercial and 
agricultural sections of the Kenyan economy. It will mitigate the effects of power 
shortages that hinder economic development in the short and long term, by providing 
base load power supply which is consistent with the least cost expansion plan. 
Moreover, it will supply the much needed back-up power for Kenya's hydroelectric dam 
system which is prone to water shortages and climatic uncertainty. 

The project will use an indigenous energy resource for power generation. Therefore it will 
reduce exposure of the economy to fOSSIl fuel price fluctuations and the associated 
exchange rate risk for fuel procurement. In addition it will be benefit regional environment 
(especially air quality) since geothermal electriCity production produces none of the 
conventional air pollutants asSociated with alternative fossil fuel generation options. It will 
also supply jobs to some local residents and be a source of local economic growth. 

The global benefits of the project include avoided GHG emissions. In particular it provides 
for substantial carbon dioxide emission reductions in comparison to fossil fuel based 
generation of a similar capacity. In this way this project will help remove one of the 
barriers to geothermal utilization and encourage the development of the resource at 
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OIkaria, and possibly in other fields within Kenya and elsewhere where such potential 
exists. 

5.3 Alternative technologies for geothennal electricity generations 

There are three geothermal power plant technologies being used to convert hydrothermal 
fluids to electricity. The conversion technologies are dry steam, flash, and binary cycle. 
The type of conversion used depends on the state of the fluid (whether steam or water) 
and its t~mperature. 

5.3.1 Dry steam Power Plants 

Dry steam power plants systems were the first type of geothermal power generation 
plants built. They use the stearn from the geothermal reservoir as it comes from wells, 
and route it dlrecUy through turbine/generator units to produce electricity, this the case 
used in Olkaria I power stations. 

5.3.2 Flash steam Power Plants 

Plant 
(Olkaria II and Proposed for 
OIkaria 

Flash steam plants are the most common type of geothermal power generation plants in 
operation today and this is the technology proposed for Olkaria IV. They use of steam at 
temperatures greater than 1500C that is separated (flashed) and piped, then condensed 
steam is cooled at the cooling tower and the excess condensate re-injected. 

Geothermal fluids above 360°F (182°C) can be used in flash plants to make electricity. 

5.3.3 Blnary-Cycle Power Plants 

Most geothermal areas contain moderate-temperature water (below 400°F). Energy is 
extracted from these fluids In binary-cycle power plants. Hot geothermal fluid and a 
secondary (hence, "binary") fluid with a much lower boiling point than water pass through 
a heat exchanger. Heat from the geothermal fluid causes the secondary fluid to flash to 
vapor, which then drives the turbines. Because this Is a closed-loop system, virtually 
nothing Is emitted to the atmosphere. Moderate-temperature water Is by. far the more 
common geothermal resource, and most geothermal power plants in the future will be 
binary-cycle plants. 

Binary cycle geothermal power generation plants differ from Dry Steam and Flash Steam 
systems in that the water or steam from the geothermal reservoir never comes in contact 
with the turbine/generator units. 
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Olkaria III is a Binary Geothermal Power Plant. It is comprised of air-cooled ORMAT 
Energy 
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6 PUBLIC CONSULTATION AND DISCLOSURE 

6.1 General 

Public consultation is useful for gathering environmental data, understanding likely 
impacts, determining community and individual preferences, selecting project alternatives 
and designing viable and sustainable mitigation and compensation plans. 

Public consultation in the ESIA process is undertaken during the project design. 
implementation and initial operation. The aim is to disseminate information to interested 
and affected parties (stakeholders). solicit their views and consult on sensitive issues. 

Inadequate public consultation can result in Significant information gaps. which could 
mislead environmental planners undertaking an environmental assessment. Lack of 
attention to communication and consultation processes can generate individual. 
community, or regional opposition to a project. This can ultimately be a cause of 
substantial delays, increased costs, and unsatisfactory compromise solutions. which 
could have been avoided through earlier consultation. 

PartiCipation is a process through which different stakeholders influence and share their 
views regarding development initiatives and the decIsions and resources that affect them. 
The effectiveness of resettlement programs is directly related to the degree of continuing 
involvement of those affected by a project. Comprehensive planning is required to ensure 
that local govemment. NGOs, project staff and affected men and women (displaced and 
host) interact regularly and purposefully during all stages of the Project. The participation 
of different social groups directly affected by a project is a prerequisite of resettlement 
planning. The involvement of the Project Affected Persons (PAP) in the design of the 
mitigation and/or resettlement plan increases the probability of success. 

6.1.1 Public consultation and involvement for energy projects 

The major purpose of the project is to increase energy production and consequently 
improve the economic and social well-being of the area of the project. Although energy 
projects usually achieve this objective, they could often have been more successful if 
more attention had been paid to the social and economic structure of the project area. 

Changing land-use patterns are common causes of problems. Small plots, communal 
land-use rights and conflicting traditional and legal land rights all create difficulties when 
land is taken over by the proJect. Land tenure I ownership patterns are almost certain to 
be disrupted by this project. 

User partiCipation at the planning and design stages can minimize negative impacts and 
maximize positive ones. Consultations with NGOs and project affected persons (PAPS) 
can be particularly helpful in minimising adverse socio-economic impacts. 
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6.2 Alms and objectives of the public consultation program 

The overall goal of the consultation process is to disseminate project information and to 
incorporate the views of the Project Affected Persons (PAP) in the design of the 
mitigation measures. management plan and Resettlement Action Plan. 

The speCific aims of the consultation process are to: 

• Improve Project design and, thereby. minimize conflicts and delays in 
Implementation; 

• Facilitate the development of appropriate and acceptable entitlement options; 
• Increase long term Project sustainabllity and ownership; 
• Reduce problems of institutional coordination; 
• Make the resettlement process transparent; and 
• Increase the effectiveness and sustainability of income restoration strategies. and 

improve coping mechanisms. 

An important element in the process of impact assessment Is consulting with 
stakeholders to gather the information needed to complete the assessment. 

The main objectives of community consultations were to: 

• Disseminate information and collect opinions on the proposed project by: 
• Providing clear and accurate information about the project to the 

communities; 
• Facilitating the consideration of alternatives, mitigation measures and 

trade-offs; 
• Obtaining the main concerns and perceptions of the population and their 

representatives regarding the project; 
• Providing an opportunity for the public to influence project deSign in a 

positive manner to facilitate creation of a sense of ownership of the 
proposal; 

• Understand the communities views on project impacts and plausible mitigation 
measures by: 
• Obtain opinions and suggestions directly from the affected communities 

on their preferred mitigation measures; and 
• Obtaining local and traditional knowledge that may be useful for decision 

making; 
• Ensuring that important impacts are not overlooked and benefits are 

maximised; 
• Provide a platform for future consultations by: 

• Reducing conflict through the early identification of contentious issues; 
• Improving transparency and accountability of decision making; 
• Facilitating participation to increasing public confidence in the EtA 

Process. 
• Identifying local leaders with whom further dialogue can be continued in 

subsequent stages of the project. 

The Agenda for consultations with government agencies was: 

• Defining the institutional framework; 
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• Discussing recent experience In the District with respect to compensation 
eHgibility criteria and entitlement packages; 

• Obtaining from the authorities their environmental and socio-economic concems 
and perceptions regarding the proposed geothermal projects 

• Discuss the role of the authorities in public information dissemination, monitoring 
and management plan. 

8.3 Stakeholders Identification 

6.3.1 General Consultations 

The following stakeholders were identified during the consultation process: 

Table 6.1: Stakeholder Identification 

Stakeholder groups Stakeholders Identified Consultation DIatfOrm 
Project Proponent KENGEN staff at the head office In o Group Discussions; 

Nairobi; o ene-on-one interviews with 
KENGEN Staff at OIkaria Power specific departmental heads. 
Stations. 

Project Affected Residents of settlements within the Door to door consultations using 
Persons immediate project's zone of survey forms as part of the 

influence. social survey. 
Residents of sattlements bordering Information sessions followed by 
the project's immediate zone of question and answer sessions 
influence that is the area directly through a public baraza I 
outside the power stations and meeting. The venues of the 
Hells Gate National Park meetings had to be easily 

accessible to the people and 
included market centres or area 
chief's compounds. 

Key informants among the project o Meetings; 
affected persons. These included: o One-on-one interviews. 
o Village Elders and Chairmen; 
o Youth members; 
o Women in the communities; 
o Teachers in schools within the 

project area. 
Administrative Naivasha District CommiSSioner, Information sessions followed by 
Representatives of District Officers and Location focus group discussions 
people in the greater Chiefs 
project area, that is 
Naivasha District 
Key govemment Ministry and National Authority o Information sessions followed 
agencies. representatives at the District level by focus group discussions; 

for: o One on one interviews to 
These are agencies o Environment; collect specific information. 
involved in o Mining; 
management of relevant o Wildlife; 
sectors of the bio- o Water resources management; 
physical and socio- o Health; 
economic environment o Education; 
of the project area o Land tenure and ownership; 

o Livestock. 

i 

I 
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Stakeholder groupe Stakeholders identified Consultation Dlatform 
Non-govemmental Registered organisations dealing One on one interviews to oollect 
organisations (NGOs): with conservation in the project specHic Information 

area. These included: 
o Worldwide Fund for Nature; 
o Lake Naivasha Riparian 

Organisation; 
o Bird LHe International. 

6.3.2 Consultations during development of the RAP 

An additional objective of consultations for an ESIA with resettlement is to secure 
participation of PAPs in planning and implementation of their own resettlement especially 
in establishing: 

• Expected resettlement impacts; 
• Resettlement schedule; 
• Resettlement site; 
• Relocation timing and needs; 
• Procedures for grievance address and resolution; 
• Feasible activities for monitoring and evaluation 

(See list of participants and minutes of the meetings Appendix 3 and photographic plates 
Appendix 4): 

6.4 Results of the Consultation 

6.4.1 Acceptance of the project 

A good number (99%) of the respondent admitted that they were aware of the project and 
the activities under the Project. The information had been disseminated through KenGen 
officials and some mentioned that already the project has been started by drilling the 
exploration wells meant for the project within the area. 

6.4.2 Identification of PAPS 

During the public consultation and social assessment, the people living within the project 
area and are likely to be resettled were identified as shown Table 5.2 below. The total 
population to be resettled represents 0.567% of the total population in Naivasha District. 

Table 6.2: People living within the Project Area 

6.4.3 Land acquisition and expropriation 

The respondents expressed fears of the KenGen's ability to expropriate people given. 
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However KenGen has carried out a similar exercise at Sondu Mlriu Hydro Power Project 
in Westem Kenya which was largely successful. 

6.4.4 Problem of social Integration of family members 

The majority of those interviewed (80%) said that the expropriation and relocation of 
persons to a new site means that the members of the relocated family must be socially 
Integrated in the new community. Indeed, people can live with a new community that 
does not have the same social organisation as the one they are coming from. Children 
and vulnerable people can undergo socio-behavioural shock due to this shift in 
environment. 

6.4.5 Difficulty of reverting to the same organization 

It is very difficult to recover assets that one had before being expropriated, attest more 
than 92% of those interviewed during our survey. This situation is even worse if the 
expropriated persons are not guided and supported by local authorities and project 
managers during this operation. 

6A.6 Loss of pasture 

Due to the pastoralist nature of the Maasai, there were fears that the relocation exercise 
may not take the advantage of grazing lands they already enjoy at the area. 

6.4.7 Land ownership 

During community consultation and at public meetings which were held in Cultural Centre 
which included the residences of 010 Malyana, 010 Sinyat, 010 Nongot, Cultural Centre 
and Narasha, and at meeting held in Maiella. It was clear that there is conflict of land 
ownership between the Massai Community living within the project area and Kedong 
Ranch Ltd. The Land L.R. No.839S is a large parcel covering some 75,769 acres of land 
being a leasehold title for a term of 999 years from 1st May 1950 and registered in the 
name of Kedong ranch Ltd. At the same time, the Massai community has a claim on this 
land by virtue of having lived and used the land for a long period of time thereby having 
an interest In the form of ttEmbamat" - permanent residence. Part of this land would need 
to be acquired for the purpose of development Olkaria IV power station. 
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Map of Maasai settlement within the projed area 

+ + + + 

o • .. ........ 

No. Nsne /Ve'(He. 
1 ow SfNYAT .... V .... 1 

2 ow _YAT .. VIa .. 2 

3 CUlTURAl.. Cf!IiITRI! 

.. OW8INYAT .... V .... 3 

5 ow SIfIYAT .... ViIIIp .. 

6 ow SIMYAT ... v .... 5 

7 ou: MAYAN 'llll.LAGE 

a 01.0 ONOHGOT '¥1ll.AGI! 

9 0I.f MAYAH'v1llJIiGE 

10 OU!MAYAHI,IIlLtGI! 

11 NNlASHA WJ.AGE 

.&. 1Id"""" __ 
• ....,Pa .......... . .. -... ---0-
~1I_1_ 

0--

6.3 

2.6 

14.3 

.to 

2.3 

5.6 
g ... 

63.7 

1411.1 

3JI 
33U 

N 
D-_1 
ffl;UH-'-
0--- + 
GIld: UTtAZ-31S 
~: T~~eM~« 
DeIlJn: he 1960 

GffiB Africa 
CoaIlLT' •• 011111 •• M.-. .... UT _._-------...... -_ .. ----



6.4.8 Public Health 

In all the areas where public meetings were held and in all focus group discussions. The 
following were the community perceptions in terms of public health brought about be 
degradation of air quality by the geothermal wells. 

The respondents in the social survey were asked to rank the disease prevalence in the 
past year. Majority of the respondents reported malaria and stomach pains. The following 
scores were derived from the study: 

Table 6.3: Diaease prevalence within the Project Area 

It is possible that the eye infections within the manyattas are exacerbated by the 
presence of houseflies at the manyattas. The housefly feeds on human foodstuffs and 
wastes where they can pick up and transport various disease agents. In warm climates, 
the filth fly, M. sorbens which is closely related to the housefly is considered important in 
the spread of eye infections. (World Health Organisation, 1992). 

6.4.9 Sanitation 

According to the social survey, communities living in Olkana area rely on pit latrines or go 
to the bush. Pit latrines include Ventilated Improved Pit (VIP) Latrines with slabs or 
without and the more traditional pit latrine structure. 

Table 6.4: Sanitation facilities for households in the (four manyattas rendomly 
sampled) 

6.4.10 Effects to the iron sheets 

The residences living near the project area complained that H~ fumes emitted from the 
geothermal operations which may ends up corroding iron sheets. 

6.4.11 Employment 

From the public meetings it was mentioned that in the past KenGen has not been 
considering locals in employment, whenever it has been done they have been given Jess 
rewarding jobs like security guards and giving out goods jobs to outsiders. They 
recommended that unskilled jobs should be shared among villages Jiving within the 
project area. 
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6.4.12 Trees planting 

Most residents requested KenGen to support them by giving out tree seedlings during 
rainy seasons. The request was mainly in Ndabibl, Malella and Mol Ndabi. 

6.4.13 Earth tremors 

Most residents Indicated that they normally feel vibrations especially whenever KenGen is 
testing the production of there new wells. However no cracks were noticed within the 
nearby houses. 

6.4.14 Social services 

Generally social services in the project area include health facilities, education, water 
supply, sanitation facilities, and sources of energy. During the study. members of the 
villages visited reported types of social services and the quantity of each that existed in 
the villages. From the findings it is clear that social services available in villages are 
inadequate compared to the existing population. 

(a) Responses to HIVIAIDS 

There was a mixed perception about HIVIAIDS prevalence, impact and strategies to 
check the disease during the public meetings, with some people singling the disease as 
an individual concern and requiring individual decisions especially with regard to sexual 
behaviour. While all partiCipants were aware of HIVIAIDS. there was contention on how 
to control its spread due to various factors such as poverty, ignorance, access to and use 
of prophylactiCS (condoms), behavioural change and etc. 

Some opposed use of condoms claiming that condoms Inhibited sexual fulfilment while 
others felt shy to buy or collect them free from health facilities. However, shopkeepers in 
some villages stated that condoms were being collected I purchased in their shops. 

(b) Water services 

One of the indicators to measure the level of development is the accessibility of people to 
social services including water. Without adequate water, women spend a lot of productive 
time to collect water from far places. Kenya government has put a lot of effort to improve 
the quality and the quantity of water services in the country. However, the targets have 
never been met because of challenges facing the water sector. 

During public consultation, the local community mentioned that there was no clean water 
supply in most of the neighbouring villages like Ndabibi, Mol Ndabi, MaelUa areas. The 
residences requested KenGen to support them with provision of water. 

(c) Education 

The level of education for the majority of the respondents in the proposed project area 
was found to be primary school level. However this is more of a common phenomenon in 
rural areas as opposed to urban centres where there are people from different parts of 
the country. This can be explained by the fact that those with higher education 
qualification tend to migrate to urban areas to seek employment and or training 
opportunities. It was encouraging to learn from the field findings that out of 400 
respondents, 73% could read and write while just '7% admitted to being unable to read 
and write. 

(d) Sources of energy 
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The national electricity supply grid does not serve several villages and market centres 
within the project area and the community mentioned that almost all the inhabitants 
depend on fuel wood, charcoal and kerosene for their domestic energy needs. 

Most residences were unhappy that the electricity is generated nearby. but they still lack 
power and were angry they are suffering because of industrialisation of bigger towns like 
Nairobi. They requested KenGen to support them get supplies from the national grid. 

(e) CuHural rights and sacred sites 

There are several cultural sites within the project area as mentioned in section 3.5.1 of 
this report, the Maasai villages mentioned loss of revenue from tourists should they 
relocated away from this sites. They requested, KenGen consider compensating for their 
cultural sHes. 

(f) Gender 

Social survey revealed that there was gender bias in terms of representation of females 
in meetings. in all the meetings female sat far away from men and they rarely contributed. 
It was also revealed that females take bigger roles in construction of the family houses. 

However in terms of family property, it was noted that women had less authority and 
decisions over family properties including farms and jointly harvested crops. It is only the 
head of the family (men) who has the mandate to decide on domestic matters particularly 
household Income. The women seemed to have accepted this subordinated position as a 
cuttural norm, perhaps influenced by traditional culture. 

Early marriage has an influence on the education and mortality rate of women in the 
study area; most women marry at the age of 17 and 18 years. Early marriage also 
influence the level of education for most women in the project area. some of girls are 
forced to get out of school to marry. 

8.4.15 Comments on the Proposed Project 

The documented comments on the proposed project are summarised below: 

Table 6.5: Comments on the Proposed Project 

Aepect Summary of Comment. 
Support for the Project: • The project will bring development to the country; 

• Good as the country will save on foreign exchange; 
ith the project as It Is benefiting the whole country. 

Social Responsibility: • Consider employing some community members; 
• It is a good project but it should also benefit the PAPs 

through employment, water, hospitals I health centres, 
security, roads electricity and education scholarships for 
children; 

• Vote of thanks to KENGEN; 
• Commend the company for giving them an ear to voice their 

concems. 
Conflict Management: • Ensure unity during project implementation; 

• To avoid confrontation like the Mau issue, the resettlement 
should be done in a humane manner; 

• There should be no use of force. 
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M~ SUmmary of Comment. 
Perceptions and issues raised on • It is life threatening beoause of construction of wells; 
the proposed project • Concem on effects of gases on health and the environment 

and whether they would be compensated for it; 
• There should be adequate information passed to the 

communities (on the project and its Implementation 
Ql'ocess). 

Resattlement: • Aesattlement should include provision of water, land deeds 
and security; 

• They should not loose current benefits after resettlement: 
• No complaint so long as compensation and resettlement is 

taken care of; 
• Would not like to move but will do so as he has no other 

choice; 
• Land for compensation should be enough for livestock 

keeping and fertile enough to grow crops; 
• It is not a good idea as they do not want to move; 
j. An agreement should be signed before relocation to avoid a 

I repeat of the ~revious injustices. , 

6.4.16 KenGen's Corporate Social Responsibility (CSR) 

KenGen has a Corporate Social Responsibility Programme that can be broken down to 
activities conducted annually by KenGen's Geothermal Power Station. A summary and 
financial Implication of the CSR activities for the year 2009 is presented in Table 6.5 
below. 

Table 6.6: KenGen CSR activities in 2009 

However, during public consultations, most residences rubbished this programmes as 
"not enough" in some areas the community insinuated that what KenGen has put in their 
CSR is not exactly what is being done on the ground. 

KenGen should develop a mechanism to identify community needs through a 
participatory approach. This will however be limited to the funds available for the annual 
CSR Programme. It is therefore imperative that KenGen communicate the financial 
capacity of the programme in a clear and transparent manner to avoid resentment and 
conflicts. 
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6.5 Public Disclosure of ESIA Findings 

A public meeting was held on 21 October 2009 to disclose the findings of the ESIA study. 
In attendance were govemment agency representatives, Naivasha District Administration 
Officers and community representatives of PAPs. The presentations were made in both 
English and Swahili to ensure that information was disseminated to all stakeholders 
present. 

The meeting also provided a platform to raise queries on issues that were not clear or to 
add information that stakeholders felt was not properly covered in the report. 

The presentations were classified as follows: 

• ESIA Study findings; 
• Air and Noise Modelling findings; 
• Resettlement Action Plan Study findings. 

The focus of the discussions was on environmental and social impacts of the proposed 
projects and not necessarily to establish land ownership. This was however a main issue 
for the stakeholders present. The participants were however informed that this was not a 
platform to establish land ownership but to discuss on expected project impacts. 

The following issues were discussed: 

Table 6.7: Highlights of public disclosure meeting 

Aspect Issue Comments on ieau8 
Health impacts PAPs felt that since they are The main reason for 

yet to see negative health resettlement is land acquisition 
impacts arising directly from for the power station. The 
the project emissions of noise meeting was informed that it 
and hydrogen sulphide, they would not be feasible for 
do not see the need for communities to live within the 
resettlement power station or in its 

impacted area; 
Standards for noise and air 
quality are set as a 
precautionary measure to 
prevent health impacts instead 
of having to deal with 
incidences. 

Scope of Need for in-depth information The full report will be available 
Consultations from the study findings for in-depth reading and 

comments through the future 
consultations to be carried out 
by NEMA in compliance with 
the Environmental Impact 
Assessment and Audit 
Regulations. 

Social Amenities Loss of social amenities As earlier presented, the RAP 
recommended re-
establishment of social 
amenities and or access to 
current sociel amenities as 
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used by PAPs. 
Negotiations for the CommunHy involvement in The meeting was informed 
resettlement process RAP Planning that this was not the last 

consultation on resettlement. 
Future meetings will be 
planned through communHy 

i leaders before compilation of 
i I the final RAP re~rt. 

6.6 Future Consultations 

6.6.1 Presentation of the EIA Project Report I Disclosure 

The ESIA Report, upon submission to NEMA will be sent to various Lead Agencies for 
comment. 

The report is also to be sent to the District Environment Committee (DEC) for comments. 
The DEC should engage persons, groups and Institutions identified in this report. 

Women and youth from the project affected communities should also be encouraged to 
view the report and give their comments. These groups can be accessed through the 
registered women and youth groups in the district 

6.6.2 Future Consultations for RAP 

Future consultations during resettlement are scheduled to enable free flow of information 
between the various stakeholders as follows: 

Project proponent and representatives of 0 Facilitate negotiation of compensation packages; 
the PAPs: 0 Establish resettlement assistance required; 

o Co-ordinate timing of scheduled resettlement 
activities; 

o Provide a platform for information updates on 
resettlement progress and outcomes of the 
monitoring and evaluation exercises. 

PAPs and RAP Implementation Provide a platform for direct communication between 
Personnel: RAP implementers and PAPs. 

Representatives of the PAPs and Local Provide a platform for direct communication between 
Government: PAP representatives and Lacel Government. 
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7 ENVIRONMENTAL AND SOCIAL IMPACTS AND 
MmGATION MEASURES 

7.1 Potentiallmpacts 

Economic, social and environmental change Is inherent to development. Whilst 
development aims to bring about positive change it can lead to conflicts. In the past, the 
promotion of economic growth as the motor for increased well being was the main 
development thrust with little sensitivity to adverse social or environmental impacts. The 
need to avoid adverse impacts and to ensure long term benefits led to the concept of 
sustainability. This has become accepted as essential feature of development if the aim 
of increased well being and greater equity in fulfilling basic needs is to be met for this and 
future generations. 

Therefore this ESIA is a formal process to predict the environmental consequences of the 
proposed developments and to plan appropriate measures to eliminate or reduce adverse 
effects and to augment positive impacts: 

The ESIA thus has three main functions: 

• To predict problems/Impacts; 
• To find ways to avoid them, 
• To enhance positive effects / impacts. 

Geothermal development can have numerous impacts. which if not mitigated can make 
geothermal resource not environmentally viable. The significant environmental impacts 
that are associated with the current geothermal utilization at Olkaria I and II include the 
following: 

• Exposure to the hydrogen sulphide; 
• Exposure to high noise and vibrations; 
• Water utilisation and wastewater from the geothermal wells. 
• Effects to flora and fauna within and without HGNP 
• Effects on human settlements nearby 

Apart from the issues above there are no specific environmental problems that could 
emerge under the new project. which are peculiar to the current operations. KenGen has 
also put in prace very stringent environmental monitoring programmes where it conducts 
both external and internal environmental audits as required by the Environmental 
Management and Coordination Act. 

This chapter will therefore highlight significant cumulative impacts which will be induced 
by the proposed geothermal power station at Olka,;a IV. 

To this end, the focus of this chapter will be: 

• To identify and analyze the extent of the environmental and social impacts from 
the project; 

• To assess the environmental impacts of the operation and maintenance activities; 
• To assess the social impacts from the project; 
• To discuss the decommissioning of the project. 
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7.2 Definition and Classification of Environmental Impacts 

An environmental impact is any change to the existing condition of the environment 
caused by human activity or an extemal influence. Impacts may be: 

• Positive (beneficial) or negative (adverse); 
• Direct or indirect, long-term or short-term in duration, and wide-spread or local in 

the extent of their effect. 

Impacts are termed cumulative when they add incrementally to existing impacts. In the 
case of the project, potential environmental impacts would arise during the construction 
and the operations phases of the project and at both stages positive and negative 
impacts would occur. 

7.2.1 Impact Significance 

The purpose of this ESIA study report is to identify the significant impacts related to the 
project or activity under consideration and then to determine the appropriate means to 
avoid or mitigate those which are negative. 

Significant impacts are defined, not necessarily in order of importance, as being those 
which: 

• Are subject to legislative control; 
• Relate to protected areas or to historically and culturally Important areas; 
• Are of public concern and importance; 
• Are determined as such by technically competent specialists; 
• Trigger subsequent secondary impacts; 
• Elevate the risk to life threatening circumstances; and 
• Affect sensitive environmental factors and parameters. 

1.2.2 Impact identification 

The study has predicted and evaluated anticipated impacts using acceptable standard 
methods of impact prediction and evaluation. Constant reference to a checklist of project 
activities was made and scores were assigned in an assessment table in order to make 
an objective assessment of how each of the project actlvtties would impact on a particular 
environmental and social medium. The Significance of impacts is subjective, but the value 
judgments required were best arrived at by consensus. The study team used several 
approaches such as brainstorming and use of checklists and matrices, to identify the 
main sources and establish the potential impacts from the proposed main project 
activities. Public participation and consultation with a wide sector of the community were 
conducted to reduce uncertainty. Table 7.1 overleaf summarizes the anticipated 
environmental problems observed which may be created by the project. 
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Table 7.1 Summary of environmental Impacts in Olkaria 
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7.2.3 Impact .. ~nt scoring 

The impacts were evaluated using the parameters of magnitude, significance, probability and 
duration of occurrence. Evaluation of the identified impacts was guided by careful assessment 
and judgment of anticipated consequences with regard to set standards or pre-development 
environmental sHuation of the site. The score of each of the impacts is an average value af 
scores from at least three study team members. The assessment and assignment of values to 
each identified Impact was based on the values developed in Table 7.2 below which is 
adapted from the International good practices. Positive impacta were evaluated by assigning 
positive scores. 

Table 7.2 Scale for evaluation of project Impacts 

occur within a 
3-5km radius 

afsite 
Signirltttnce low. Small Moderate. High. Many Very high. 

changes Impact people, Loss 01 
which are measurable, animals, people, biG-

hardly but does not plants diversity. 
detectsble aJtsr sffecled. property, /oss 

PI'DC8S88S Major of/ocBJ 
disruption of livelihood 
ecosystem systems. 
processes 

Probability Possible. Probable. The 
of impact can impact is 

occutrence occur but likelyk> 
controllable occur but 

Can be 
controlled 

by effective 
Measures. 

Duration of Short term. Medium term. Long term. 
occutrence During During early For the entire 

construction operations operational 
phase only phase 

Project activities in the Olkaria Domes area will Involve construction af power station and 
related facilities. The Impacts generated from these wor1ts therefore, will generany be 
Incremental in nature. 
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7.3 Positive Impacts 

The proposed project will have significant positive Impacts when compared to other fonns of 
power production especially thermal power which Involves the bumilg of fossH fuel. The major 
positive Impacts of the project will include stabilization of electricity in Kenya, promotion of 
economic growth in the country, contribution to the Govemment revenue, increased 
employment, and improvement of roads and extension of corporate social responsibility In the 
project area. In addition the proposad project Is likely to have the potential for carbon trade 
among other positive benefits. 

Tllble7.3 Impact scoring for positive Impacts 
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7.3.1 Increase power supply to the national grid and thereby atabllization of electricity 

As discussed in Chapter 1 under the need for energy and the energy situation in Kenya there 
is acute power supply problems in Kenya today. The development of the proposed project will 
play a significant role in the stabilization of power situation in the country. Following the 
development of the project as proposed in the Feasibility Study Report. Olkana Geothermal 
Power Plents (GPPs) will be one of the largest electric power generating field supplying with a 
total of 482MW (including Olkana III IPP production of 48MW) The extra power added to the 
national grid wll playa big role in the stabilization of electricity in the country. 

The introduction of Olkana additional power (280 MW) in the national grid will alleviate power 
outages especially during the dry seasons and help to reduce the country heavy relianc.e on 
the power production from the oil and diesel power generators. Power from Olkaria is of 
strategic national importance especially at this time when hydro power is proving to be very 
unstable due to the variability of the hydrological regime along the Tana River catchments. 

7.3.2 Promotion of Economic growth 

As discussed in Chapter 1 under the need for energy and the energy situation in Kenya there 
is acute power supply problems in Kenya today. 

This project will play a Significant role in stimulating economic growth in Kenya. The power 
input will contribute slgnHicantty to the Kenya's Rural Electrification Programme which has 
potential to promote spin-off effects on rural economy in Kenya. The proposed project together 
with other untapped proven potential in and around O/karia also has power export potential to 
the neighbouring countries including Uganda, Tanzania and SoUthern Sudan. 

On a wider context. the energy situation in Kenya is unsatisfactory as evidenced by the 
frequent unplanned power outages, an important circumstance which slows down the 
economic development in the country. Power produced by the proposed project will to a large 
extent contribute in the alleviation of the current situation and promote economic growth. 
Nearly 60% of the power capacity in Kenya is based on hydropower. 

Over the last ten years or so the country has paid a heavy price for over reliance on 
hydropower. For example, between 1999 and 2002, severe droughts nearly brought economic 
activity in Kenya to a standstill after the hydropower dams along the Tana River nearly dried 
out leaving power rationing in its wake. Reduction of hydro power production during the dry 
spells was compensated by Increasing the power production of the diesel plants and rationing 
of power. This Increased the cost of power production. In addition, there was a resultant loss 
of economic production due to rationing. In 2000 (8 very dry year), KenGen hired 100MW 
extra diesel generators. The total extra cost for power generation was US$ 632 milnon and the 
lost produc;tion due to rationing was estimated to be US$ 1,400 million. These experiences 
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have underscored the need to diversify the power sources in Kenya to enhance economic 
growth at a time that a sign of economic recovery is being seen. 

7.3.3 CreaUon of employment 

This project will create job opportunities in the project area and beyond. Direct job 
opportunities will be available for high calibre professionals Including geologists, engineers, 
mechanics and consultants. It is, however, unlikely that the local community will benefit from 
this calibre of spec/aUsed job market. Of greater relevance to the local community will be job 
opportunities involving unskiNed and semi-skilled labour especially during the construction 
phase of the proposed project. ActivIties such construction of access roads, clearing of 
vegetation, operation on the quarries and borrow pits, establishment of the trace for the power 
transmission Hnes and the Installation of the steam gathering and power plants will generate 
opportunities for the employment. The total peak worldorce during the Main Civil Wor1ts and 
Power Station, High Voltage, Sub-stations, High Voltage transmission line and Steamfield 
Development Construction is estimated to be 1500. 

Most of the of unskilled labour force will include members of the local communities in the 
project area who will be hired by the project as drivers, masons, loaders, carpenters, cooks, 
security personnel and other assorted workers. Indirectly the project will create opportunities 
for self employment In the project area. This will spring from spin-off activities including trade, 
accommodation, and supply of goods and services to both the skilled and unskilled labour. 

7.3.4 IncreaHd Contribution to Govemment Revenue 

The proposed project will contribute towards the boosting of Govemmant revenue in the form 
of tax revenue. The project will generate income to the Govemment through Geothermal 
license Fee, EIA license fee of KSh 1,000,000 and withholding tax from remuneration paid to 
employees at graduated scale rates. Through engagement of employees, the project 
developer will generate revenue for the Government in the form of Pay As You Earn (PAYE). 

The project developer will pay Value Added Tax (VAn for most of the items bought. In 
addition, there will be other taxes including operating licences and corporation tax at 30% of 
net income. 

7.3.5 Improved infrastructure in the project area 

The proposed Project is associated with the construction of new roads to serve the proposed 
power plants especially Oll<alia " Units 4 & 5 and Olkalia IV (Domes). In addition the proposed 
project will involve the establishment of access roads associated with the proposed 
transmission lines especially the 15 km transmission line from OIkana IV (Domes) to the point 
of connection to the existing 220kV transmission line between Olkarla " Swltchyard and 
Nairobi North Substation. The new roads will improve communication in the project area and 
to a limited extent promote economic activities including livestock trade In the project area and 
beyond. 

7.3.8 Extension of Corporate Social Responsibility 

Corporate social responsibility is the management of business processes in a socially 
responsible way in order to achieve an overall positive impact on the work force, their families 
as well as the local community and society at large. In this context, KenGen will continue to 
use part of their earnings to re-invest In communities in which the company's earnings are 
generated. The proposed project expansion will see an increase in KenGen's corporate social 
responsibility activities. KenGen has played a major role in assisting community projects in 
Naivasha and beyond. In 2009, the Company participated in different activities in the 
improvement of the livelihoods of the local communities in several sectors including transport, 
water supply, and education, rehabilitation of roads, health, recreation and environment 
conservation among other sectors. It is expected that KenGen corporate social responsibility 
to the workers and local community will expand with the Implementation of the proposed 
Optimization Project. 
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7.3.7 Potential for Carbon Market 

At present the energy power production in Kenya over relies on hydropower (apprOXimately 
500/0) which is negatively affected by increasingly erratic ctimate changes. including higher 
incidence of drought. As such, the proposed Optimization Project will increase the resiHence of 
the Kenya power generation vis-a-vis potential climate risk variations in Kenya. It is most likely 
that the proposed Optimization Project can meet all the necessary requirements to become a 
carbon project under the Clean Development Mechanism (COM). In this case. the proposed 
project may achieve COli! emission reduction by replacing electricity generated by fossil fuel 
fired power plant connected to the national grid. However, the full caJ'bon credit potential of the 
proposed project needs wHI be carried out by a COM consultant. 

1.3.8 Opportunity for training and akilla acquisition 

The proposed Project activities will be numerous and challenging. Successful implementation 
of the proJect activities will require dynamic and multi-disciplinary professionals. Regular short 
and tailor made training courses and seminars will be organised to reinforce the capacity of 
the stakeholders during the entire prOject period. Some of the proposed training activities will 
this report proposes inc/ude Water Management, Environmental Management, Water 
catchment protection and Waste management. The training activities will be undertaken during 
both construction and operation phases of the project. 

7.3.9 Increase In Tourism 

Kenya being ooe of the few countrias in the world with Geothermal Power Station, this has 
been used in the past for domestic tourism and also for intemational tourism thus the 
proposed development is likely to attract more tourists to the area thus generating more 
foreign exchange. In order to achieve this however, there is the need to chenge the existing 
perceptions about the Helfs Gate National Parl<. It is suggested that the parl< be designated 
into two areas, namely the geothermal zone and the National Parl< zone, so as to clearly 
distinguish options for visitors to the area. This zoning will enable the joint KenGen-KWS 
management to issue different sets of rules and regulations pertaining to the two different 
zones. This strategy will strengthen the concept of the peaceful coexistence of the two and 
promote the concept of sustainable development. 
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7.4 Negative Impacts during Construction 

Geothermal development can have numerous impacts, which if not mitigated can make 
geothermal resource not environmentally viable. Geothermal utHlzation can cause surface 
disturbances. physical effects due to fluid withdrawal, noise and emissions of chemicals. It can 
also affect the neighbouring communities either socially or economically. Key environmental 
impacts anticipated from the proposed project include the fOllowing: 

• Impact on Flora and Fauna; 
• Noise pollution; 
• Degradation of air quality; 
• Water usage and discharge of wastewater from drilling operations and from 

geothermal operations; 
• Socio -economic effects. 

Table 7.4 below shows the negative mpacts scoring during construction. 

Table 7.4 Negative Impacts during construction 
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7.4.1 Land acquisition and Resettlement 

The construction of the Project will involve land acquisition, removal of buildings, and 
population resettlement. The total permanent land acquisition will involve about 3610 acres of 
land In required for construction of the Power station and related facilities. About 20% of land 
to be acquired is occupied by villages described in section 3 of this report. 

The Full Report of land acquisition and Resettlement and related soci~ultural impacts and 
mitigatiOn measures to the community has been presented in Volume /I of this Report. 
However. Land acquisition and resettlement will be carried out in accordance with land 
administration laws of Kenya and World Bank Policies. The compensation and resettlement 
will be guided by the principle objectives that the affected people will have their former IMng 
standards and income-eamlng capacity improved or at least restored. The affected people 
must be provided with adequate support during the transition period. 
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7.4.2 Impact on Flora 

The vegetation of the Domes area comprises seven major vegetation groups as described in 
section 3. These Include bush land, bushed grassland, shrubbed grassland, grassland. rock 
outaops and berren land. The generation unit, cooling towers and the swltchyard extension 
will all be constructed in areas that will be cleared. These developments will disturb the plant 
community. 

Some disturbance will be expected to vegetation in the process of laying down the new stesm 
Hnes. However, It Is unlikely that any sensitive floral species will be affected. A more 
pronounced impact may be due to invasion of the area by Invasive species. One soun::e of 
concern during construction Is the demand for fuel wood by the workforce, which may result in 
the felling of trees. 

The foRowing manegement and mitigation maasures are proposed: 

• The clearing of vegetation and trees will be strictly controlled and will be limited to 
what is absolutely necessary and will not be done indisaiminately. Diligence on the 
part of the Contrector and proper supervision of the workforce is important in this 
respect; 

• Disturbed areas will be re-vegetated with locally occurring grasses. shrubs and trees; 
• All the areas that are cleared during the course of construction will be quickly 

rehabilitated with appropriate indigenous flora to prevent the growth of opportunistic 
species; 

• Workfon::e engaged in the construction process will be provided with alternatives to 
fuel wood and charcoal for cooking (eg kerosene cookers), so that the pressure on 
fuel wood and charcoal will be reduced. 

7.4.3 Impact on Fauna 

(a) Lou of migratory contdora 

Olkaria IV Is mainly a dispersel area as well as a migration corridor for wildlife. Lying just 
adlacent to Hells Gate, and within the ranch, this is a very important environment for wildlife 
conservation. Development In this area wi. mean that migratory corridors wil! possibfy be 
affected, while dispersal areas for some of the animalspec/es reduced. The free movement of 
animal between Hels Gate National Park, Mt Longonot National Park, and adjacent game 
ranches might be limited. In 1994, an environmental assessment study carried out in the 
project area by Sinclair Knight, and a subsequent one by Wflltanguls 2007, predicted the loss 
of habitats, potential toxic effect of brine and death of animals due to TOed accidents as the 
major negative impacts of the geothermal development with regard to animal conaervaUon. 
Although the construction of Olkaria I and II did not have very pronounced effects on animals 

ESIA OLKARIA IV DOMES FINAL REPORT.doe 7·9 issue 1.0 I December 2009 



in Hells Gate National Park, this may be the case tor the Olkalia IV. Measures need to be put 
In place to ensure animal movement is not interfered with. 

However, during the assessment there were no figures either from KWS and KenGen to show 
that the number of animal deaths and the relationship of deaths with the toxic brine in Olkaria 
I. 

(b) Loss of habitat 

Approximately 54 hectares of land within the Kedong Ranch Umited will be cleared tor the 
purpose of building the power station and related physical facilities at Olkaria IV. Kedong 
Ranch has a total land of approximately 79,500 hectares. Therefore total area to be cleared 
represents 0.07% of the Kedong Ranch, which will be equivalent to habitat loss. This is 
negligible and no effects are anticipated more than what is being felt at the moment. 

The physical facilities which include the power station buildings, roads, steam pipes and the 
well-heads, will resuit in a minor reduction in the area available as wildlife habitat. There will 
be perimeter fence on the Plant area as already in existence for the Olkaria I, II and III this 
serves as an impediment to the mOl/ement of wildlife, preventing grazing animals from using 
the space between the wellheads end around the power station. In the case of fire, local 
extinction of enclosed species could occur. This impact is restricted to medium to small sized 
mammals that cannot pass through the wire-mesh. 

(c) Risk of electrocution 

Risk of electrocution by large climbing animals, such as vervet monkeys or bats are not 
expected as the spacing of the conductors and the length of the Insulators exceeds the reach 
of the climbing species and wingspan of bats present in Hell's Gate National Park (HGNP). A 
reach of at least 1 m - with the animal touching both the insulators and conductors at the same 
time- would be required to achieve a short circuit between the conductor and tower. "No 
species known in the HGNP, or elsewhere in the study area, has a reach this long. 

The proposed transmission line is expected to be located as far away as possible to any 
significant bird breeding or staging areas and migratory bird routes will be considered during 
planning and construction (see section 3.2.10). It is also recommended that KenGen considers 
electing of bird friendly power line designs, and use of bird waming devices (fig 7-2) below. 
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Fig 7·1: location of b'anamlsslon towers to prevent birds from colliding with 
conducton 

(d) Steam Pipes Interference 

The elevated steam pipes in the existing power stations Olkaria I and II may Interfere with 
movement routes of animals in addition to taking over space that would otherwise provide 
extra habitat The pipes a/so have a negative visual Impact which reduces the natural 
appearance of the area. 

The proposed Steam pipes will have animal loops to aI/ow easy passage of the animals. 

(e) Roads and traffic 

High speeds of vehicles to and from the other power stations Olkaria I and II cause accidents 
that kill wild animals. The only way to avoid this Is to reduce the speed limit on these roads. 
This will be difficult to enforce unless speed humps are introduced at appropriate points along 
the routes to the new station. 

(1) Labour Workforce 

The main impacts of the labour workforce on the fauna include; 

• Direct killing of animals for food. through conflicts or accidentally; 
• Noise and animal harassment; 
• Use of wood for fuel and other purposes interfering with habitat. 

The number of people at the construction site should be monitored regularly at Olkaria Gate 
and In the employment records. 

Workers behaviour and attitudes towards wildlife should be monitored with the aim of teaching 
them how to reduce human wildlife conflict. Night activities should be benned to allow animals 
to have access to areas and resources inaccessible during the day, because of human 
presence and construction activitles. 

(g) Fencing 
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The major impact of fencing is the restriction of animal movements. The amount of fencing will 
be kept to the minimum possible during constructions. It should also be close to the 
construction so that large areas which are not needed are not enclosed and therefore 
inaccessible to animals. 

(h) Fire 

Bush fires are difficuH to put out in steep, rocky and rugged terrain like Hell's Gate. The fire 
destroys habitat and kills small vertebrates and invertebrates. The fire also aiters the 
microclimate. The extent and magnitude of the damage is determined by the amount and 
degree of dryness of fuel material. Fires can be caused by deliberate actions, carelessness or 
by accident. 

Construction worteers should be informed on the dangers and implication of bush fires, how 
they can be prevented and put out. 
Temporary and permanent firebreaks should be erected where construction activities are likely 
to cause fire. Surveillance and waming systems should be established especially during high 
fire risk periods. In addition. fire-fighting equipment should be In place to help In fighting fires 
before they consume extensive areas. 

The following mitigation measures are proposed: 

• Animal numbers, movements and distribution should be monitored. This should be 
done either independently by KenGen or in liaison with KWS. KenGen's 
Environmental Unit should actively participate in these studies and should be made 
aware of the findings of these studies and the management decisions which are made 
as a resuit of these findings. It is further proposed that the numbers should be 
monitored In the larger Nakuru District in liaison with the KWS and Environmental 
Conservancy Groups within the DIstrict and this should be done dUf1ng dry and wet 
seasons.; 

• Install a game -proof fence around each toxic brine pond, with screening or netting 
over the top to keep out birds; 

• Drains and steam lines should be designed located in ways that do not interfere with 
animal corridors (as done for Olkaria II); 

• The movement in the Park of construction traffic, as well as traffic generated by 
KenGen activities, should be controlled and no movement should be allowed at night; 

• Introduction of speed bumps and speed limits enforcement will prevent death of 
animals as a result of over speeding; 

• The construction activities should be kept to a minimum to avoid loss of habitat; 
• Introduction of speed humps to reduce animal deaths from excessive vehicle speeds; 
• Training of workers regarding park regulations particularfy with regard to interaction 

with animals and littering. KenGen should ensure that poaching does not occur and 
personnel found interfering wHh wildlife should be dismissed; 
Adequate waste management facilities should be provided and regular monitoring 
conducted by KenGen for compliance; 

• Cleared areas should be rehabilitated with indigenous vegetation as soon as possible 
to restore habitat; 

• In general, fencing should be kept to a minimum to avoid loss of habitat. Care should 
be taken to ensure that there are no small animals trapped inside fenced areas; 

• Vehicle movements within the pari< should be monitored and time limits enforced; 
• KenGen in liaison with KWS appoints three senior members of staff based in Olkalia 

on the Heirs Gate National Parte Management Committee. The personnel should be 
the Geothermal Development Manager, and the other two nominated by him. 

The foHowing measures are proposed to mitigate negative impacts on avifauna: 

• Identify locations as far away as possible from any significant bird breeding or staging 
areas; 

• Consider migratory bird routes when planning the route of the proposed transmission 
line; 
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• Use existing towers for new Unes (upgrade); 
• Construct underground transmission lines where expected to cross bird migratory 

routes; 
• Dress existing and proposed transmission lines with conspicuous bird warning 

devices, where necessary. such as areas where bird migratory routes cannot be 
avoided; 

• Locate the proposed transmission line adjacent to prevailing natural obstacles such as 
trees or cliffs to prevent collision by birds with conductors; 

• Use of bird warning devices on transmission lines and insulating certain components 
on the towers to make them 'bird friendly'. Figure 1-2 presents a sample of the variety 
of bird warning devices currently available. 

Fig 7.2: Variety of bird warning devices available 

Wllmlina Devices 

7.4A Impact on Soils 

It is inevitable with a development of the type of the Oikarla IV Project that some impact on 
soils wiil take place. However. if appropriate and timely erosion control techniques are used, 
these can be kapt to a minimum and the problems which have developed as a result of the 
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existing operations, can be avoided. Most of the issues have already been discussed in 
Section 3.2.5 in relation to the existing development. 

The following mitigating measures are recommended for the proposed development. 

Some disturbance of the soil will inevitably occur during the construction phase but this can be 
minimised by re-vegetating the disturbed area as soon as possible so that soil erosion does 
not occur. As discussed in Chapter 3.2.5, native grasses such as Star grass should be 
planted as quickly as possible. It is pertinent to note that vegetation that is attractive as 
animals as a source of food should be avoided in the first instance when attempts are made at 
revegetation. 

Even strong fencing around areas being revegetated has proved insufficient protection against 
the larger herbivore such as buffalo. To avoid problems of this sort it is suggested that less 
palatable plants such as the Taroonsnthus Camphoratis-Ole/eshua, which is native and 
widespread in the area should be used. 

Other measures to mitigate soil erosion during construction include the following: 

• No grey water runoff or uncontrolled discharges from the sltelworking areas (including 
wash down areas) to adjacent watercourses anellor water bodies shall be permitted; 

• Water containing pollutants such as cements, concrete, lime, chemicals and fuels shall 
be discharged into a conservancy tank for removal from site; 

• Runoff loaded with sediment and other suspended materials from the site/working 
areas should be prevented from discharging to adjacent watercourses and/or water 
bodies must be prevented; 

• Potential pollutants of any kind and in any form shall be kept, stored and used in such 
a manner that any escape can be contained and the water table not endangered; 

• Wash areas shall be placed and constructed in such a manner so as to ensure that 
the surrounding areas (Including groundwater) are not polluted. 

7.4.5 Impact on quarry sites 

Materials sites (quarry and other borrow areas) if not reinstated and rehabilitated after project 
completion. cause landscape scarring. dangers of over hanging cliffs and falling rocks which 
creates enVironmental, health and safety hazards. The project is likely to exploit the existing 
quarlies currently used in for construction of Olkarla II unit 3. 

The following are the mitigation measures proposed during extraction of natural resources for 
materials: 

• All borrow pits sites shall be clearly indicated on a plan and approved by the local 
authority; 

• Appropriate authorisation to use the proposed borrows pits and quarries will be 
obtained before commencing activities; 

• Borrow pits and quarries shall be located more than 100 meters from watercourses in 
a position that will facilitate the prevention of storm-water runoff from the site from 
entering the watercourse; 

• Notice will be given 14 days to nearby communities of intantion to excavate in the 
borrow pits or quarries; 

• Borrow rehabilitation plans, will be prepared prior to use and approved by the local 
authorities; 

• Storm-water and groundwater controls shall be implemented to prevent runoff entering 
streams and the slumping of soil from hillside above; 

• The use of borrow pits or quarries for material spoil sites must be approved by the 
local authorities (and/or with the appropriate consant of the "Iandowner"). Where this 
occurs. the materials spoiled In the borrow pit shall be profiled to fit into the 
surrounding landscape and covered with topsoil. 

In the event that blasting for rock will be done the following mitigation measures are proposed: 
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• A current and valid authorisation from the Department of Mines prior to any blasting 
activity shall be obtained; 

• A qualified and registered blaster by the Department of Mines and Geology shall 
supervise all blasting and rock-spRtting operations at all times; 

• The Contractor shall ensure that appropriate pre blast monitoring records are in place 
(i.e. photographic and Inspection records of structures in close proximity to Ihe blast 
area); 

• The Contractor shall ensure that emergency services are notified, in writing, a 
minimum of 24 hours prior to any blasting activities commencing on Site; 

• The Contractor shall take necessary precautions to prevent damage to special 
features and !he general environment, which includes tihe removal of lIy-rock. 
Environmental damage caused by blasting/drilling shall be repaired at the Contractors 
expense; 

• The Contractor shall ensure that adequate waming is provided to tihe local 
communities immediately prior to all blasting. All signals shall also be clearly given; 

• The Contractor shall use blast mats for cover material during blasting. Topsoil shall 
not be used as blast cover. 

7.4.6 landslides and soH creep 

Due to tihe mountalnous and rolling nature of the terrain, huge excavations are expected 
during construction and tihere is possibility of interference with tihe slope stabilities of 
mountains thereby leading to landsldes and soil creep. There is likely going to be reduction of 
shear strength caused by digging at mid-slope or at tihe foot of the slope during construction. 

The following mitigation measures are proposed 

• Retaining walls; 
• Benching for cut and fill. 

7.4.7 Water 

ApprOximately, 200m3
, per day of water will be used during construction. The contractors will 

be required to adopt water saving construction practices and conduct training of construction 
workers to minimize tihe discharge of wastewater. 

In particular, no significant changes are forecast to the water supply and quality classification 
of the receMng water bodies which can't be mitigated. However for good practice the following 
mitigation measures are proposed especially during construction phase, where there could be 
significant pollution if proper procedures are not followed. 

The following mitigation measures are proposed: 

• No landscaping should be allowed from lake water; 
• Continued monitoring of Lake Levels; 
• Accidental leakages and bursts to water supply pipelines should be reported and 

repaired immediately; 
• Recycling of water as much as possible should be encouraged for example water 

used for curing of concrete can be used for spraying dusty roads; 
• Control of the water flows and the water consumption records must be kept and 

avaned to the Supervising Engineers at the end of working day; 
• All employees should be trained on water usage practices like unnecessary opening 

taps should be discouraged; 
• Monitoring of taps and there efficiency should be done regularly; 
• Curing of concrete should be done in conservancy tank to avoid wastage; 
• Harvest water during rainfall times. 
• The Contractor shall arrange for the necessary approvals , permits from the water 

authorities for the abstraction of water. 
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• The Contractor will be required to comply with the water quality regulations as 
described in Chapter 2; 

• No grey water runoff or uncontrolled discharges from the sitelworklng areas (including 
washdown areas) to adjacent watercourses and/or water bodies shall be permitted; 

• Water containing pollutants such as cements, concrete, lime, chemicals and fuels shall 
be discharged into a conservancy tank for removal from site; 

• The Contractor shall instruct their staff and sub-contractors that they must use toilets 
provided and not the bush or watercourses; 

• Reduction of baseline water quality through construction actions I activities shall be 
prevented (for example coffer dams, silt traps or plastic lining). 

7.4.8 Air quality and dust 

The proposed site is close to Olkana I and II and expected that there could possibility of the 
existing plants impacting the Construction site with HilS gas in the atmosphere. During the 
construction phase, atmospheric pollution sources include alrbome dust from earthwort<s, and 
tail gases from construction equipment and vehicles. The dust will settle on flora, and can 
cause respiratory problems for local residents. Air emissions from construction machinery, 
including dust, is regarded as a nuisance when it reduces Visibility, sols private property, is 
aesthetically displeasing or affects palatability of grazing. Dust generated by construction 
related activities must be minimised. 

During the construction the following mitigation measures are proposed: 

• Daily monitoring of air quality standards as done in Olkaria I and II is proposed; 
• Workers shall be trained on management of air pollution from vehicles and machinery. 

All construction machinery shall be maintained and serviced in accordance with the 
manufacturers Specifications; 

• Workers shall be trained on dust minimisation techniques; 
• The removal of vegetation shall be avoided until such time as clearance is required 

and exposed surfaces shall be re-vegetated or stabilised as soon as practically 
possible; 

• Dust generating activities shall not be carried (excavation, handling and transport of 
soils) during times of strong winds. The Resident engineer shall suspend earthworks 
operations wherever visible dust is affecting properties adjoining the work site; 

• Vehicles delivering soil materials shall be covered to reduce spills and windblown dust; 
• Vehicle speeds shail be limited to minimise the generation of dust on site and on 

diversion and access roads. 

7.4.9 Noise and vibration 

The main sources of noise during construction phase will include blasting, heavy eqUipment, 
transportation vehicles and the existing plants currently. 

During construction the following mitigation measures are proposed: 

• Noise levels shall be kept within acceptable limits and construction activities shell, 
where possible, be confined to normal working hours In the residential areas; 

• Schools, hospitals and other noise sensitive areas shall be notified at least 5 days 
before construction Is due to commence in their vicinity. Any excessively noisy activity 
shell be conducted outside school hours. 

7.4.10 Solid wastH 

During the construction phase, two types of solid wastes will be generated: spoils and 
domestic refuse. 
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Construction waste will be generated while the works are ongoing. This wID consist of building 
materials, concrete, paper and plastic (for example from packaging materials and lagging). 
timber. scrap metal, etc. Apart from visual Impacts. debris can affect water quality. 

During construction the Contractors will construct various facilities, which have to be removed 
and dismantled on completion of the works. 

Sludge from the condenser and cooling tower at Olkana I, induding the new units, will be 
dried. encased in concrete and buried since it contains toxic non-biodegradable substances. 
At present it is envisioned that silicate deposits in the steam lines will be burled at the Olkaria 
dumps/teo 

During construction where the Contractor is required to spoil material, environmentally 
acceptable spoil sites must be identified and approved by the Resident Engineer taking into 
consideration the following: 

• Preferably to be located on land already cleared wherever possible. Communities shall 
be involved In the site location to avoid destruction of any ritual site or any other 
conflict; 

• DIligence on the part of the Contractors during construction activities will minimise the 
amount of debris. and also will ensure that debris is disposed of In a sensible manner, 
at a specified and approved dump. 

• The tender documents should specify the proper disposal of waste during 
construction. 

• The tender documents should also ensure that the Contractors leaves the site in a 
clean and sightly condition on completion of works. The Contractors should be 
required to restore and landscape all areas to the satisfaction of the Project Manager. 

• All solid waste generated during construction and operation should be carefully 
monitored, collected, stored, and taken out of the park for disposal. 

• Waste generated during the operation of the plant must be segregated at source, 
inventorised and appropriate methods of disposal determined. 

• The need to be more than 100 meters from watercourses and in a position that will 
facilitate the prevention of storm-water runoff from the site from entering the 
watercourse; 

• The development and rehabilitation of spoil areas shall Include the following activities: 
• Stripping and stockpiling of topsoil; 
• Removal (to a nominal depth of 500mm) and stockpiling of subsoil; 
• Placement of spoil material; 
• Contouring of spoil site to approximate narural topography and drainage 

and/or reduce erosion impacts on the site; 
• Placement of excavated subsoil and then topsoil over spoil material; 
• Contouring and re-vegetation; 
• The Contractor shall ensure that the placement of spoil is done in such a 

manner to minimise the spread of materials and the Impact on surrounding 
vegetation and that no materials 'creep' into 'no-go' areas. 

7.4.11 Public safety and health 

The proposed development may be instrumental in the decline in health of a local population 
In several ways, this include: 

• Facilitate the transmission of diseases; 
• Contaminate the local water supply; 
• Pollute the air, 
• Become a source of noise pollution. 

Disease transmission may be facilitated by the migration of people, which invariably will be 
brought by the project during construction. Work crews-as well as the relatives and 
dependents that usually follow them-may bring with them a multitude of communicable 
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diseasas including diphtheria, poliomyelitis, tetanus, and malaria. At the same time, it is 
p08Sible that a disease endemic to the project area will be contracted by the wor!< crew, and 
then transmitted to a population near the next work site. 

7.4.12 Occupational Health and safety 

Occupational health and safety hazards during the operations of any power plant are common. 
The health and safety issues specific to the proposed construction and operations of the 
station include the following: 

• Vehicle I wor!<er accidents; 
• Vehicle I wildlHe accidents 
• Diesel exhaust; 
• Electrical hazards; 
• Hydrocarbon spills; 
• Electric and magnetic fields. 

The following mitigation measuras are proposed: 

• Compliance with all standard and legally required health and safety regulations; 
• Provision of a standard first aid kit at the site office at all times; 
• Provision of fire-fighting equipment available at the stations; 
• 'Hot' work activities shall be restricted. 

Specific to hydrocarbon spills; 
• The source of the spill shall be isolated and the spillage contained using sand berms, 

sandbags, sawdust, absorbent material; 
• The area shall be cordoned off and secured; 
• There will always a supply of absorbent material readUy available to 

absorblbreakdown the spill and the quantity of such materials shall be able to handle a 
minimum of 200litres of hydrocarbon liquid spill; 

• The treatment and remediation of areas affected by emergencies shall be undertaken 
to the reasonable satisfaction of the local authorities. 

7.4.13 Archaeological Artefacts and cultural sites 

There are several cultural sites within the project area as mentioned in section 3.5.1 of this 
report. Mitigation measures of the relocation of the cultural sites have been dealt with in the 
Volume II of this Report. 

No archaeological artefacts exists in areas which are proposed for development, however 
should such sites be found during excavation of earthworks, trenching etc, the National 
Museums of Kenya should be informed immediately. If any cultural relic is found, wor!< wUI 
cease immediately until relevant authorities have a chance to evaluate the significance of the 
nature of such findings. In the unlikely event of a new archaeological discovery, the 
govemment agencies will be consulted to determine if changes in alignment are necessary. 

1.4.14 Cultural changes and spread of HIVlAlDS and STD'. awareness 

As a result of different opportunities that will unfold due to the project. more people of different 
behaviour and backgrounds will flow into the area. Job speculators during the project will come 
with new ideas that will diffuse in the community altering the atyIe of living, thinking 
consequently norms and values of the indigenous paople will be weakened. This might end up 
introducing urban set up values. Some of the implications could be disruption of local cultural 
setting, insecurity and marriage conflicts and increased spread of sexual related diseases like 
HIV! AIDS. Interaction with these incoming people will have varying impacts on local culture as 
well as socio - economic implications, with consequences. including: spread of sexual 
diseases, banditry, prostitution, etc. This would lead to excessive use of funds on curative 
measures. loss of able bodied persons and hence low production and development in general. 
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The project is likely to increase the attractiveness of the area, which may result into the 
following: 

• Degradation of the cultural values and norms in the area; 
• Increase In the levels of crime of the area; 
• Increased desirable and undesirable social Interaction in the area. 

The following mitigation measures are proposed: 

• Strengthening cultural organizations and encouraging competition; 
• Organizing cultural tournaments; 
• Creating and Increasing the number of vocational training centres; 
• Mobilizing and senSitizing the population on reproductive health and STls; 
• Ensuring that the project contributes to the creation of an atmosphere that is 

conducive to the functioning of all social centres which are in the project zone of 
Influence; 

• Engaging in communication activities for behaviour change in the area of HIV and 
AIDS and peacaful coexistence. 

• Conducting public awareness campaign including provision of condoms to the project 
team and the public; 

• The implementers of the project will have to work closely with various HIV/AIDS 
organisations working In the project zone of influence in order to achieve the best 
results. 

The impact is not limited to the project area but this is normal with projects of this magnitude, 
however it is anticipated that If the above mitigation measuras are implemented the impact will 
be inSignificant. 
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7.5 Negative Impacts during Operations 

Table 7.5 Negative Impacts during operations 
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7.5.1 Impact on Air Quality 

The proposed development will have no impact on the local climate; however geothermal 
power stations emit methane and carbon dioxide which are both greenhouse gases. The 
power station will have no significant effect on the climate of the area. Carbon dioxide 
emissions from the existing and proposed power stations generating 140MW for a year are 
estimated to be 87 200 tonnes. An equivalent amount of electrical energy delivered by a coa\.. 
fired power station, with 37 per cent efficiency burning black coal with calorific value of 23 
MJlkg and carbon content of 65 per cent, would result in the emission of approximately eleven 
times as much (964 027 tonnes) of carbon dioxide. Nevertheless, the quantities of these 
gases emitted will be substantially less than from a fuel-burning power station of a similar 
capacity. The amount of methane emitted is estimated to be 119 tonnes per year for the two 
power stations generating 280MW for one year. 

There are no ambient air quality criteria for hydrogen sulphide currently in fome in Kenya. 
Geothermal wafls emit sub stantlal quantities of this gas and it is necessary to set some 
targets that define environmentally acceptable levels. 

As an Interim measure it is suggested that the WHO 24-hour guideline should be used to 
assess Impacts beyond the immediate power station boundary. 

The approach adopted here is to select criteria that protect human health, local crops and 
fauna, but win not protect all areas against an odour impact. The WHO (1987) provides useful 
guidance in this respect (for non-occupational exposure), where it states the following: 
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• "The lowest-adverse h68lth effect of hydrogen sulphidals 15 mglm3 (9.9 ppm). when 
eye irritation is caused. In view of the steep rise in dose-effect curve implied by reports 
of serious eye damage at 70 mgIm3 (46 ppm),. a relatively high (safety) protection 
factor of 100 Is recommended, leatlng to a guidallne value of 0.10 ppm (0.15 mglm3) 
with an averaging time of 24-hours .• 

• In order to avoid substantial complaints about odour annoyance among the exposed 
population, hydrogen sulphide concsnirations should not be allowed to exceed 0.0046 
ppm 0.1g1m3), with a 30 minute averaging period ...... •. 

Therefore the 24-hour average concentrations should not be permitted to be above O.lOppm 
(0.15 mg/m3), beyond the immediate powerstation boundary. 

7.5.2 Alr Dieperaion Modelling results arid 8SSI88ment of effects 

To assess the effects of the developments a number of operating cases have been modelled. 
Each case represents a set of operating power stations and three have been selected to show 
how air quality will be affected. For eaCh case the models have been used to predict the 
maximum 1 hour. 24 hour and 1 year concentrations. 

The cases modelled are: 

• Case 1 -Olkana I (Units 1, 2 and 3) and Olkaria II (Units 1, 2 and Including the new 
Unit 3 that is currently under construction); 

• Case 2 - Olkaria I (Units 1, 2. 3 and new Units 4 and 5) and Olkal1a II (Units 1, 2 and 
3); 

• Case 3 - Olkaria I (Units 1, 2, 3 and new Units 4 and 5) and Olkaria II (Units 1, 2 and 
3) and Olkaria IV (Units 1 and 2). 

The results are presented in Figures 3.410 3.12 as follows 

• Predicted 1·hour average H~ concentrations due to emissions from Olkaria i (Units 1, 
2 and 3) and Olkaria II (Units 1, 2 and 3) Case 1; 

• Predicted 24-hour average H2S concentrations due to emissions from Olkana I (Units 
1, 2 and 3) and Olkaria II (Units 1, 2 and 3) Case 1; 

• Predicted l-year average ~S concentrations due to emissions from Olkalia I (Units 1, 
2 and 3) and Olkaria II (Units 1, 2 and 3) Case 1; 

• Predicted 1-hour average H2S concentrations due to emissions from Olkana I (Units 1, 
2, 3 and Units 4 and 5) and Ofkaria II (Units 1 , 2 and 3) Case 2; 

• Predicted 24-hour average H~ concentrations due to emissions from Olkaria I (Units 
1. 2. 3 and Units 4 and 5) and OIkaria II (Units 1 J 2 and 3) Case 2; 

• Predicted 1-year average ~S concenrations due to emissions from Olkaria I (Units 1 • 
2, 3 and Units 4 and 5) and OIkaria II (Units 1. 2 and 3) Case 2; 

• Predicted 1-hour average ~ concenrations due to emissions from Olkalia , (Units 1 , 
2, 3 and Units 4 and 5) and Olkaria II (Units 1, 2 and 3) and emissions from Olkaria IV 
- Case 3; 

• Predicted 24-hour average H2S concentrations due to emissions from Olkaria I (Units 
1, 2, 3 and Units 4 and 5) and Olkane 1/ (Units 1, 2 and 3) and emissions from Olkaria 
IV- Case 3; 

• Predicted 1-year average H2S concentrations due to emissions from OIkaria I (Units 1, 
2. 3 and Units 4 and 5) and Olkaria II (Units 1, 2 and 3) and emissions from Olkana IV 
- Case 3 

In practice it is only the last case that needs to be examined in detail to assess the effects of 
the fully developed project. 
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We8t- east (1J'fM ~ m) 
Figure 7.3 Predicted 1-hour average H28 concentrations due to emissions from Olkarlal 

(Units 1,2 and 3) and OIkaria n (Units 1, 2 and 3, • Ca .. 1 (ppm, 
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Figure 7.4 
Wea~ East (UTM coardinMII m) 

Predicted 24-hour average H2S concentrations due to emissions from Olkaria I 
(Units 1, 2 and 3) and Olkaria II (Units 1,2 and 3) • Cau 1 (ppm) 

ESIA OLKARIA IV DOMES FINAL REPORT.doc 7·24 Issue 1.0 I December 2009 



19000C 19200( 111400c 19800C 19800c 200000 202000 204000 206000 210000 

Figure 7.5 
\'\lest. Eaet (UTM QDCI/dinafllll mJ 

Pntdicted 1..yaar average H2S concentrations due to emissions from OIka"a I 
(Units 1, 2 and 3) and Olka". II (Units 1, 2 and 3) - case 1 (ppm) 
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w.t- Eut (UTM coordInaIM m) 

Figunt 7.6 Predicted 1-hour average H2S concentrations due to emissions from 
Olkarla I (Unlt8 1, 2, 3 and Unit8 4 and 5) and Olkarla II (Units 1, 2 and 3) - Case 2 (ppm) 
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w.... East (UTM COIlI'dinatu m) 

Agu ... 7.7 Predicted 24-hour av .... ge H2S concentrations due to emissions from Olkaria I 
(Units 1, 2. 3 and Units 4 and 5) and OIkarta II (Units 1, 2 and 3) • Case 2 (ppm) 
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West- eaal (UN ClOordlllalel In) 
Figure 7.8 Predicted 1-year average H28 concentrations due to emissions from Olkerla I 

(Units 1, 2, 3 and Units 4 and 5) and Olkarla II (Units 1, 2 and 3) - case 2 (ppm) 
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W .... Eut (UTM COOflIinatea m) 
Figure 7.' Predicted 1-hour average H2S concentrations due to emlulons from Olkaria I 

(Units 1, 2, 3 and Units 4 and 5) and Olkana II (Units 1, 2 and 3) and emissions from Olkaria IV • 
Case 3 (ppm) 
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WeII-&.t (UTM ~ m) 

Figure 7.10 Predicted 24-h0ur average H2S concentrations due to emissions from Olkaria I 
(UnIts 1, 2, 3 and Units 4 and 5) and OIkana II (Units 1, 2 and 3) and emissions from Olkari. IV • 

Case 3 (ppm) 
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l8000C 18200C llMOOC llM100C 1118OOC· 20000D 2Q2000 20400D 2011000 208000 210000 
Weet- Eat (UTM c:oordlnatea m) 

FlgunJ 7.11 Pnldlcted 1-year average H2S concentrations due to emissions from Olkaria I 
(Units 1, 2, 3 and Units 4 and 5) and Olkalia II (Units 1. 2 and 3) and emissions from Olkaria IV· 

Case 3 (ppm) 

Figure 1.11 shows the predicted 24·hour concentrations for the fully developed proposal. The 
land predicted to be affected by 24-hour average HtS concentration above 0.1Oppm is shown 
using a red contour. It Includes that If the assessment aiteria is set at the guideline set by the 
WHO (1981) of 0.1 Oppm averaged over 24-hour then shows the impaded area. 
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Land where the H2S concentrations are predicted to exceed a 24-hour average of 0.1 Oppm Is 
shown in red. The other figllres can be used to compare the effects of addlng the additional 
emissions to the air shed. It is notable that the new plants which discharge the H~ through 
the cooling tower emission provide much greater plume rise and much better cflSPersion. Thus 
the 70 WV plant creates less impact (due to HaS emissions) than does the Original 45 MW 
Olkaria 1 Power Station. 

The detection of H2S odour depends on short-term concentrations of a few second exceeding 
the odour threshold. The detection of odour would not normally be sufficient grounds to 
prevent a development or to require mitigation to be undertaken. In the New South Wales (a 
state of Australia) the assessment procedures for odorous industries are based on risk and 
require that (for sparsely settled rural areas the odour level for an odour-producing industry 
should not exceed 7 odour units on more than 44 hours in the year. (Note air with an odour 
level of 7 odour units requires dilution by a factor of seven to reduce the odour to the point 
where 50% of the population could just detect the odour in laboratory conditions). 

Thus in North South Western direction there is no upper limit set but for 99.5% of the hours in 
a year the odour should be less than 7 odour units. Compliance with the WHO 24-hour 
assessment criterion does not ensure that odours wOI not be detected. 

The cumulative project H2S emiSSion within this area will be 0.lppmlmg/m3
• There are no 

major impacts foreseeable different from the current situation which can't be mitigated. 
The following management and mitigation measures are proposed: 

• Daily Monitoring of H~ will be carried out; 
• Training workers on the dangers of exposure to H2S; 
• Relocating the Community living within the project area. 

7.5.3 Impact on Noise and Vibration 

To assess the effects of the developments a number of operating cases have been modelled. 
Each case represents a set of operating power stations. Seven cases were modelled, but 
Case 3 essentially duplicated Case 1 and only six cases (Cases 1, 2, 4, 5, 6 and 7) are 
presented to show the impacts of the project and its various components. The six cases are 
described below: 

• Case 1 - Olkaria 1 
• Case 2 - OW38 
• Case 4 - Olkaria 1 + Olkaria II (Units 1 and 2) 
• Case 5 - Olkaria 1 + Olkaria II (Units 1, 2 and 3) 
• Case 6 - Olkaria 1 + Olkaria II (Units 1, 2 and 3) + Olkaria I (Units 4 and 5) 
• Case 7 - Olkaria 1 + Olkaria I[ (Units 1, 2 and 3) + Olkaria I (Units 4 and 5)+ Olkaria IV 

+OW28 

The results are presented in Figures 3.13 to 3.17. In practice it is only Case 2 (Figure 3.14) 
and Case 7 (Figllre 3.17) that need to be considered in detail. 

The other cases may be of interest to readers wishing to examine how different components of 
the project affect the noise environment and contribute to the overall Impacts. 

In interpreting the figures readers should understand that in the absence of topographical 
shielding the noise contours from each source would appear approximately circular, at least 
for locations far from the power station. Topography shields some locations better than 
others. This is particularly apparent for the Gorge where observers In the bottom of the Gorge 
would be shielded from the noise while others on the high ground, but further away. are 
predIcted to experience higher noise levels because they are not shielded as effectively. 
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Finally the maps show the Massai villages as yellow (irregular shapes). terrain is indicated 
qualitatively by a shade of green (low elevations are dark green and higher elevations are light 
green) and noise level contours in 5 dB(A) increments are either black or red. 

Figure 3.14 shows the noise levels predicted to be produced by OW38. whict1 Is currently 
being tested. This well is test at approximately 12 MW 80 is at the maximum levels of both 
power and presumably noise that would be expected in the Olkalia well fields. The red 
contour shows the 35 d8(A) Laeq-1Oh. 

Land within this contour is affected by noise levels above the night time maximum permissible 
limit for residences in Kenya. It can be seen that the topography affects the shape if the 
affected land but broadly speaking the affected land extends up to approximately 1.5 km from 
the well. Well testing is a temporary activity can last over several months and a well testing 
program can involve many wells. It is diffICult there to know how affected groups of people 
should be considered in this case. It Is suggested that groups lying within 1.5 km of a well 
under test should be offered the opportunity to be f'EIoolocated. 
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Figure 7.12 Predicted nolseleYels due to case 1 • OIkaria 1 (d8(A) LAeq·10h) 
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w.sa- East (ont coordinates m) 
Figure 7.14 Case 4· Predicted nolae levels due to Olkarla 1 + Olkarla II (Units 1 and 2) 

(dB(A) LAeq-10h) 
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Figure 7.16 case 6 - Predicted noise levels due to Olkarta 1 + Olkarta II (Units 1. 2 and 3) + 

OIkaria I (Units 4 and 5) (dB(A) LAeq-10h) 
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Figure 7.17 Case 7 - Predicted nol_levels due to Olorll1 + Olkarla II (Units 1,2 and 3) + 
Olkarlll (Units 41nd 5)+ Olkaria IV +0W28 (dB(A) LAeq-10h) 

Figure 7.17 shows the predicted noise levels for the fully developed project. It Is 
recommended that all settlements inside the 35 dB(A) (LAeq-1Oh) contour should be re­
located as this land Is predicted to be affected by noise levels above the NEMA night time 
maximum permissible levels and there is no other cost-effective practical mitigation measure. 

ESIA OlKARIA IV DOMES FINAL REPORT. doc 7-39 issue 1.0 I December 2009 



During operations the following mitigation measures are proposed: 

• Provision of PPE's to the wof1(ers; 
• Daily noise monitoring will be conducted. 

7.5.4 Waterdlaposal 

140MW geothermal developments produce a substantial amount of waste-water, which needs 
to be disposed of safely without adverse effects on the environment. The proposed long-term 
method of waste-water disposal is by deep re-Injectlon, which should have minimal surface no 
impact. 

The disposal of geothermal waste waters poses a problem because the fluid is a brine 
containing chemicals in concentrations that are potentially harmful to both flora and fauna. A 
140MW development produces a substantial volume of waste water, all of which needs to be 
disposed of safely. The preferred option for waste brine disposal during steamfieJc\ operation 
and that recommended in the feasibifity report, is for deep re-injection into a number of 
purpose drilled or unused production wells and this option is to be implemented. 

7.5.S Impact on Flora 

It is difficult to assass precisely the impact of hydrogen sulphide emissions on vegetation 
although the predicted ground-level concentrations are such that there are unlikely to be major 
adverse effects. 

It is evident that fire has been playing a role in maintaining the proportions of Acacia « 

Tarchonanthus - and grasses in most of the area where these occur. Tarchonanthus 
comphoratus is a fire-tolerant species with a tendency to sprout back after a bum. 
Them6da triandra is another species which has evolved successfully with fire in East Africa 
rangelands, where burning tends to Increase range biomass production under this particular 
grass. The overall effect of fire on these communities would be to perpetuate those species 
that are fire-tolerant to the detriment of others which are susceptible to destruction by fire. 
There are several factors, however, that Influence fire In rangelands, such as the season, 
availabilily of fuels, prevailing winds and so on, which are beyond the scope of this report. It is 
noteworthy that prolonged incidence of fire in a range area like Olkalia would eventually 
introduce more open plant communities with reduced dense bushland. Thus Tarchonanthus • 
Themeda - Acacia- SetBriaIDigitaria associations would have a tendency to predominate in 
rather open bushed grasslands shouJc\ repeated incidences of fire occur. 

The release of brine into ponds from the existing power station has influenced the growth of 
Typha and Cyperus as the main wetland piants able to resist the high levels of concentrated 
salts. This type of vegetation seems to be tolerant to the brine, but at the periphery of the 
ponds, Acacia xantholpholea should be introduced rather than Eucalyptus species. The 
pepper tree Schinus mol/e normally has a shallow root system and in volcanic soils this type of 
rooting is unlikely to support the growth of large trees for a long period of time. There are 
suitable indigenous trees such as Olea europeas ssp atricana, the African olive, which would 
certainly do well in this environment. Various species of Ficus could also do well in this area 
and are fairly easy to establish. 

It is predictable that the vegetation of gullies and luggas is likely to be adversely affected by 
brine if these are used as drainage channels. Normally these drainage areas do not get water 
at regular intervals throughout the year, only during the rainy season. Having brine trickle 
constantly throughout the year would certainly introduce changes in species composition. 
Sedges are likely to invade the channels, but the steep siopes are not likely to be affected, 
since the level of brine is fairly low. Silt depositions in the channels tends to form dry season 
grazing areas with Pennisetum, Setaria and a host of palatable herbaceous species, which will 
certainly disappear with the introduction of brine. 

The release of brine Into drainage channels should therefore be discouraged and as much as 
possible th,e brine should be heJc\ In the drainage ponds closest to the source, The more 
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environmentally acceptable way of discharging brine would be to deliver it in concrete piping to 
a central pond, ensuring that It does not come into contact with vegetation or wildlife and even 
domestic livestock. 

The following management and mitigation measures are proposed: 

• A program to assess the possible impacts on the commercial flower farms In the area 
should be carried out as long term monitoring measure of the impact of hydrogen 
sulphides to the nearby flower farms. This will be a continuing program and in addition 
it is recommended that there should be several small "flower gardens·, within the site 
where hydrogen sulphide concentrations are predicted to be greatest; 

• Vegetation monitoring will be taken seriously, mainly near the power plant. the wells 
and along the steam pipes and monitoring of potential iong-term effects on natural 
vegetation will be carried out in the area. 

• The brine and condensate discharges wUI be deep re-injected in order to avoid 
potential toxic effects on flora or used for drilling. 

7.5.6 Impacts on Fauna 

The main Impacts of fauna during operations will be the same the case during the construction 
phase and has been discussed in section 7.4.3 but the impacts will be severe during the 
construction phase of the project. due to the animals trying to adjust to possible changes to the 
environment, the other effects to the animals will be discussed in relevant subsections like air 
quality, noise, ponding and vehicle movement. 

7.5.7 Impact on Lake Naivasha 

The single source for all water abstraction Is Lake Nalvasha. This includes direct water 
abstraction for drilling and housing estate. 

The amount of lake water drawn by the existing geothermal project and the proposed 
development has been shown to be a small proportiOn of the total amount of water abstracted. 
On its own therefore it is unlikely to affect the lake level signHlcantiy. 

Historically water-levels at Lake Nalvasha fluctuate significantly and it is likely that they will 
continue to do so. It is important to consider that over the expected SO-year life of the 
proposed power station, there are likely to be periods when the lake level is very low. KenGen 
should therefore not rely on the lake as a source of water for the entire life of the Power 
Station. Contingency plans should be made for alternative water sources for drilling and 
domestic purposes when the need arises. 

The following mitigation measures are proposed: 

• No landscaping should be allowed from lake water; 
• Continued monitoring of Lake Levels; 
• Accidental leakages and bursts to water supply pipelines shOuld be reported and 

repaired immediately; 
• Recycling of water as much as possible should be encouraged for example water 

used for curing of concrete can be used for spraying dusty roads; 
• Control of the water flows and the water consumption records must be kept and 

availed to the Supervising Engineers at the end of working day; 
• All employees should be trained on water usage practices like unnecessary opening 

taps should be discouraged; 
• Monltortng of taps and there effICiency should be done regularty; 
• Curing of concrete should be done in conservancy tank 10 avoid wastage; 
• Harvest water during rainfall times. 
• Use of water from Lake Naivasha will not be avoided. However, management has 

already put in place measures that will ensure wastage of water resources is minimal. 
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For cooUng purposes, re-injection of water and or recycling has been considered in the 
designs; 

• Proposed use of brine for drilling to minimise abstraction. 

7.5.8 Soil erosion and sedimentation 

Due to the scarce vegetation and shallow and disturbed soil in the proposed power plant site 
and surrounding areas (wildlife, tourist traffic, livestock farming, agriculture and human 
settlement), the surface run off is expected to be significant during heavy rains. The steam 
fields are exposed and slopes are steep along the steam gathering system corridors. 

It is envisaged that erosion will be experienced in the entire project area if no proper slope 
protection and adequate drainage infrastructure is not constructed to control the run off. 

Soil erosion is caused by practices which (by action or Inaction) either permit intense rainfall to 
strike the unprotected SOIl surface, or encourage the accumulation of large volumes of runoff, 
or allow runoff to flow rapidly across the soU surface thereby removing the surface layers of the 
soil. 

Sedimentation and high water turbidity during heavy rains is likely to occur. This may worsen 
the already reported high deposit levels in the lake and lower the physical and chemical quality 
of the water being abstracted. 

It Is recommended that effectiveness of the erosion control measures be monitored. Soil 
conditions should be reviewed, at monthly intervals during construction and at yearly intervals 
during operation, by a soils expert. Finally, it is recommended that KenGen nominates an 
officer to take responsibility for the day to day control of all activities that could lead to soil 
erosion. The officer should be briefed by a soils expert as to the nature of risks and should be 
provided with sufficient authority to direct contractors concerning day to day activities that 
could lead to erosion. 

The design in nutshell should consider the following mitigation measures during operation of 
the project: 

• Proper designs and layout of field to avoid steep gradients should be done, budget for 
and presented in the Engineering Report; 

• The design should considered appropriate terracing due to the nature of topography of 
the area; 

• Planting of trees along the gullies and areas susceptible to erosion is proposed; 
• Rs-forestation or re vegetation of areas cleared during construction should be done. 

7.S.9 Oil I Hazardous pollution 

Hazardous materials, hydrocarbons, including solvents, coolants, acids, and, alkalis, will be 
used In operations. The following mitigation measures are proposed: 

• Hazardous materials shall be stored above flood level; 
• Areas for the storage of fuel and other flammable materials shall comply with standard 

fire safety regulations; 
• Chemicals and fuel shall be stored in storage tanks within a secure compound. All 

chemicals and fuels shall be stored In accordance with manufacturer's instructions; 
• Storage areas or secondary containment shall be constructed of waterproof reinforced 

concrete or approved equivalent, which is not adversely affected by contact with 
chemicals captured within them; 

• The minimum volume for secondary containment shall be 110% of the capacity of the 
largest tank system, plus 10% of the total capacity of all other separate tanks and 
containers within the bund wall with closed valves for controlled draining during rains; 

• Pipe-work carrying product from the tank to facilities outside the containment shall be 
provided with secondary containment; 
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• Tank equipment such as dispensing hoses, valves, meters, pumps, and gauges shall 
be located within the containment or provided with own containment. 

7.5.10 Socio-economlc Impacts 

For the purpose of assessing social and economic impacts. two areas have been considered. 
The first is referred to as the primary impact area, which includes the Heirs Gate National ParK 
and the adjoining land to the north, which may experience direct effects due to the project, 
either due to being able to see the development, experience odours or hear noise from the 
project. Because of variability in the direct impacts as the dispersion conditions change, or as 
noise propagation conditions change, it is not possible to define these areas precisely. 
However, beyond a distance of three to four kilometres from the proposed power station, the 
direct effects are expected to be minimal. The secondary impact area includes a much wider 
area Where other social and economic effects may be experienced. This has been taken to 
include the Naivasha Location (940 km2

). 

Further, in assessing the impacts of the proposal the two stages of the project have been 
included. These are construction and oparatlon. Decommissioning is also discussed very 
briefly as the precise nature of this phase is not known. 

The consultants' findings on anticipated Impacts and appropriate mitigating measures 
throughout all sectors follow a broad theme of provision of the required facilitieS by the project, 
rather than relying on Nalvasha town and the facilities of the Municipality. This is because, as 
reported in the baseline study, Naivasha town and itS environs has witnessed very rapid 
population growth over the last ten years. While many employers around the lake have 
provided housing, schooling and other facilities for their employees, some have not and those 
that have, do not provide for the large number of casual worKers who gravitate to the area. 

this effect, compounded by very little development in the Municipality itself in recent years, 
has lead to a situation where the infrastructure of Naivasha town is stretched far beyond 
capacity. Social services are Inadequate, as are health, education, water and community 
faCilities. Apart from a few small projects, no systematic development has taken place for 
many years in the public housing sector and private development has been limited and largely 
unplanned. The impact of the unplanned population increase is visible throughout the 
municipality. The roads are in a parlous state and even major residential areas are either not 
served at all by roads, or the roads are no longer in a condition fit for vehicular traffic. With a 
rapidly growing informal sector, building kiosks and workshops along the smaller streets, both 
suburban dwellers and business paople complain of frequent water shortages. 

The consultants have studied the Municipality development plans and have held discussions 
with local officials, as well as residents and business people. The clear conclusion is that any 
major project in the Naivasha area, including the Olkaria geothermal project, is advised, both 
in its own Interests as well as the Municipality'S, not to put any further burdens on the 
in~cture of Naivasha town. The approach will have to be one of self-sufficiency within the 
project area. 

The consultants recommend that provided adequate steps are taken, as indicated here, in the 
area of Infrastructure and social facilities, and provided a joint planning approach continues 
between KWS and KenGen for the optimum management of hell's Gate National ParK, the 
socio-economic aspects of the project will not cause undue concem. 

7.5.11 Spread of HIVI AIDS and STD'. awareness 

Spread of HIVlAids and STO's awareness hes already been discussed under section 7.4.14 
impacts during construction; however this is expected to continue even during the operations 
of the project. 

The following mitigation measures are proposed during operations of the project: 

• Mobilizing and sensitizing the population on reproductive health and sro's; 

ESIA OLKARIA IV DOMES FINAL REPORT.doc 7-43 issue 1.0 I December 2009 



• Ensuring that the project contributes to the creation of an atmosphere that is 
conducive to the functioning of all social centers which are in the project zone of 
influence; 

• Engaging in communication activities for behaviour change in the area of HIV and 
AIDS and peaceful coexistence. 

• Conducting pubHc awareness campaign including provision of condoms to the project 
team and the public; 

• The implementers of the project will have to work closely with various HIVIAIDS 
organisations working in the project zone of influence in order to achieve the best 
results. 

7.6 Negative Impacts during Decommissioning 

The main negative impacts during the decommissioning phase are the loss of habitat 
associated with leaving abandoned plant, equipment and buildings without any attempt at 
rehabilitation. Unplanned, careless and disorganised removal of physical facilities can cause 
further loss or habitat. Once the structures are removed the sites can be left to undergo 
succession, or be rehabilitated to achieve average status with the neighbouring area. An 
additional problem is the abandoned wells which can be a wilclife and human hazard. 

Negative impacts can be reduced by consideration in the planning stage of the design of some 
of the physical facilities and roads with the aim of transferring them to tourism and wildlife 
viawing circuits once the project is abandOned. Most of the buildings should be semi­
permanent so that they can be easily removed with little disruption. Professional removal of 
plant and building will also ensure that no further loss of habitat and unnecessary disturbance 
of wild animals Which may have learnt ways of living alongside the project during its operation 
period. After the removal of plant, revegetation should be encouraged to increase the rate of 
recovery. 

It Is not easy to underscore the severity of the negative impacts during decommissioning 
however a full ESIA will be done for decommissioning or the power station. 
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8 ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN 

The Environmental Social Management Plan (ESMP) is prepared to show how site specific 
concerns and mitigation measures are addressed through the detailed design, pre-

. construction, construction and post-construction I operation phase of the Project. 

The (ESMP) has been developed with project knowledge and information available to date. 
Some of the project's final detaRs, such as proposed locations of construction camps, disposel 
areas for construction debris among other issues, are unknown at the present time. As project 
commencement and scheduling plans are developed and changed, components of the ESMP 
might require amending. This Is therefore a working document, which can be updated 
whenever new information is received or site conditions change. 

To ensure that the negative environmental Impacts can be controlled and mitigated effectively. 
a stringent and scientific management and monitoring plan has been prepared. The ESIA 
proposes that KenGen enhances its capacity of the Geothermal Aesource Development 
(GAD) EnvIronment Unit Section at Olkaria both duling the construction and operation phases 
of the project to be able to cope up with additional challenges emanating from this project. This 
will ensure that all the targets are achieved and that the environmental responsibilities and 
obligations of ESIA and the respective geothermal stations and sections are satisfied during 
project Implementation. The Environmental Unit will principally be charged with the 
responsibility for monitoring implementation of the environmental management and monitoring 
plan. 

8.1 Auditing of the ESMP 

The GAD Environment Unit shall conduct quarterly audits to ensure that the system for 
implementation of the ESMP is operating effectively. The audit shall check that a procedure is 
in place to ensure that: 

• The ESMP being used Is the up to date version; 
• Variations to the ESMP and non-compHance and corrective action are documented; 
• Appropriate environmental training of personnel is undertaken; 
• Emergency procedures are in place and effectively communicated to personnel; 
• A register of major Incidents (spills, injuries, complaints, legal transgressions, spot 

fines and penalties etc) is in place and other documentation related to the ESMP; 
• Ensure that appropriate corrective and preventive action is taken by the Contractor 

once instructions have been issued. 

8.2 Responsibilities of the ESMP 

8.2.1 Responsibilities 

In order to ensure the sound development and eHective implementation of the ESMP, It will be 
necessary to identify and define the responsibilities and authority of the various persons and 
Organizations which will be involved In the project. The following entities should be involved in 
the implementation of this ESMP: 

• KenGen Head Office; 
• GRD Environment Unit; 
• Contractor; 
• Naivasha Municipal Council; 
• NEMA. 
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Ca) KenGen 

!t wil! be the responsibility of KenGen to oversee or appoint qualified and competent team to 
oversee the construction and operational phases of the Project. 

(b) The GRD Environment Unit 

The GAD Environment Unit will be required to oversee the construction programme and 
construction activities performed by the Contractor, in compliance with the ESMP. 

The project management should co-ordlnate all aspects of the environment during project 
implementation and operations. This should Include following the construction to monitor, 
review and verify the implementation of the project's ESMP. 

(c) The Contractor 

The contractor will be required to comply with the requirements of the ESIA, the ESMP within 
this report and other relevant legislations. 

(d) Naivasha Municipal Council 

The relevant departmental officers in Naivasha Municipal Council should be called upon where 
necessary during project implementation to provide the necessary permits and advisory 
services to the project implementers. 

(e) NEMA 

The responsibHity of the National Environment Management AuthOrity (NEMA) is to exercise 
general supervision and co-ordination over all matters relating to the environment and to be 
the principal instrument of govemment in the implementation of all policies relating to the 
environment. 

8.3 Environmental and Social Management during construction phase 

8.3.1 Environmental Management Plan 

An Environmental Management Plan is required to be prepared to identify and sequence 
environmental activities that are needed In order to complete a required construction process. 

The Environmental Management Plan would identify reference documentation, the approval 
required to complete that activity and the verification documentation to be produced as 
evidence of satisfactory completion. The Environmental Management Plan would also identify 
where "hold points" would be required. These are where continuation of subsequent activity is 
prohibited unless a former activity has been signed-off. The EMP would be broken down into 
various activities as listed in Chapter 4 will be undertaken. 

8.3.2 Method Statements 

Method statements would be completed on behalf of the Main Contractor or Sub Contractor by 
trained engineers or other appropriate experienced personnel, in consultation with on-site 
environmental staff and, where necessary, environmental specialists. Their production would 
include a review of the environmental risks and commitments. as identified In the EMP and risk 
assessment, so that appropriate control measures are developed and included within the 
construction process. 

Method statements would be reviewed by the KenGen's Environmental Manager, Ihe Main or 
Sub Contractor's appointed environmental manager and, where necessary, by an appropriate 
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environmental specialist. Where necessary, all method statements would be submitted to the 
enforcement agencies (NEMA, KWS, NaiVasha Municipal Council.) as appropriate. Method 
statements would contain as a minimum: 

• Location of the activity and access/egress arrangements. 
• Work to be undertaken and methods of construction. 
• Plant and materials to be used. 
• Labour and supervision requirements. 
• Health, safety and environmental considerations. 
• Any permit or consent requirements. 

8.3.3 Site Environmental Standards 

These would be agreed with the GRD Environment Unit and would detail the minimum 
measures that should be achieved for general operations that would fall outside the risk 
assessmentlmethod statement procedure designed to cover the majority of construction 
activities. They would cover issues such as storage of materials, management of waste, water 
pollution, noise and vibration, and water pollution control. The standards would be printed on 
AS posters, placed on site notice boards and used as a briefing tool on site. 

8.3.4 Control of Construction Processes 

(8) Training, Awa ....... and Competence 

The raising of environmental awareness is viewed as a crucial element in the appreciation and 
implementation of the Construction Environmental Management Plan. As a consequence, all 
staff would undergo environmental awareness training, initially by way of the pre-start 
induction process. A proJect specific training plan that identifies the competency requirements 
for all personnel allocated with environmental responsibilities would be produced and would be 
contained within the CEMP. Training tor all personnel identified in the training plan would be 
completed before commencement of the associated construction activities. Una managers and 
supervisors would ensure that all personnel engaged in activities that may have an impact on 
the environment are competent to carry out their duties or, where necessary, arrange for 
suitable training to be undertaken. 

(b) Supervision of Construction Activities 

All construction and installation activitieS Including those carried out by subcontractors and 
suppliers would be supervised, or regularly checked through the completion of site inspectIonS 
by the Contractors Environmental Manager, to ensure that requirements Identified in risk 
assessments or method statements have been implemented. The frequency and extent of this 
supervision would vary according to the degree of competence displayed by the workforce and 
the level of risk to the environment. 

(c) Inspection of other Operational Impacts 

Appointed environ mente I representatives would carry out weekly inspections ot their 
respective construction areas, 10 verify that housekeeping or supporting controls are being 
implemented effectively. "rhese inspections would utilise the site environmental standards as 
the minimum standards that should be achieved, with necessary actions being recorded and 
raised at weekly progress meetings. Subsequent inspections would commence with a review 
of all outstanding actions from previous reports to verify that they have been completed. 

(d) Inspections by the Environmental Team 

Environmental deliverables required by the CEMP would be subject to regular independent 
inspections by either the Environmental Manager or the relevant environmental specialiSts. 
These inspections would be used to confirm that: 

• Construction works are progressing in accordance with the agreed method 
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statements'; 
• Agreed protection or mitigation measures are in place, prior to or during the 

implementation of construction activities; 
• Construction works have been completed in accordance with the design and; 
• Commitments made during the statutory process. 

(e) Environmentallnapection and Reporting 

The Contractors Environmental Manager would cany out an assessment of the Project's 
environmental performance, based upon the reports from the environmental management 
representatives during the period, reports from the environmental specialists and from his own 
site inspections. This would be carried out at a frequency at no greater than monthly Intervals 
but could be held more regulariy depending on the nature of the construction activity. An 
assessment of the performance over the month would be made and quantified. A monthly 
report detailing performance for the period would be provided to the KenGen's Project 
Manager and would include a summary of environmental inspections completed. audits 
undertaken, complaints and InCidents. 

(f) Environmental Monitoring 

Monitoring of noise, vibration, dust and water quality would be carried out in accordance with 
the specialist environmental procedures and environmental commitments made. The GRD 
Environment Unit would maintain a register of all environmental monitoring. 

(9) Control of non-conformance 

Non-conforming products or processes would initiate a Non-Conformance Report. which would 
identify the nature of the problem, the proposed corrective action, action taken to prevent 
recurrence of the problem and verification that the agreed actions have been carried out. 

(h) Communication and Co-ordlnation 

Internal project communications would be via two processes: 

• Weekly team meetings; 
• A monthly Project Environmental Review; 

(i).I Weekly team meetings 

Weekly meetings chaired by the Client's Environmental Manager would be held by each of the 
construction teams to review performance and co-ordinate short-term planning of forthcoming 
actMties. Environmental management representatives would use these meetings to report on 
the findings of their inspections together with any systematic or recurring issues. Actions from 
these meetings would be recorded via minutes and reviewed by the Contract Manager. 

(i).2 Monthly Project Environmental Review 

Environmental issues would be primarily discussed at a monthly Project Environmental 
Review, chaired by the Contract Manager and attended by the Contractors Environmental 
Manager. the Clients Environmental Manager, relevant sub contractors environmental 
representatives and, when necessary, environment specialists and representatives from 
statutory consultees. The Project Environmental Review would: 

• Consider past performance from inspections, audit reports and monitoring data. 
• Plan actions required to mitigate forthcoming risks. 
• Disseminate best practice. 

8.3.5 Environmental due diligence during construction 
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During the construction phase. environmental due diligence will be incorporated into the 
Project implementation mainly to: 

• Control the residual risk of accidental environmental damage; 
• Prevent the negative environmental impacts during construction. 

The contractor(s) and supervising Engineer will have the primary responsibility for the due 
diligence. The supervising Engineer will be required to include environmental considerations in 
the monthly progl'8S8 reports and indicate progress in the implementation of mitigat10n 
measures as outlined In the ESMP. 

The Construction risks to be monitored will include, but not be limited to the following issues: 

• Handling of hazardous materials as part of construction activities; 
• Movement of machinery; 
• Management of borrow areas; 
• Sedimentation of watercourses 
• Collection and disposal of wastes; 
• Management of pollution incidents. 

Tables 8.1. gives a summary of the Environmental and Social Management Plans during 
Construction, phases of the project. 
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Table 8.1 ESIIIP OIkarle Dome. Unit I and II during cona1ructIon 

• The clearing of vegetation and trees will be strk::tly 
controlled and wlH be limited to what Is absolutely necessary 
and will not be done Indiscriminately. Dligence on the part 
of the Contractor and proper supervision of the workforce is 
important in this respect; 

• Disturbed areas wtll be re-vegetated with locally occurring 
grasses, shrubs and trees; 

• All the areas that are cleared during the course of 
construction will be quickly rehabilitated with appropriate 
Indigenous flora to prevent the groWlh of opportunistic 
species; 

• Workforce engaged In the construction Prtx:eSS will be 
provided with alternatives to fuel wood and charcoel for 
cooking (eg kerosene cookers), so that the pressure on ruel 
wood and charcoal will be reduced. 

To maintain 
ecosystam with 
minimal 
disturbance. 

KWS, Contractor and 
KenGen. I Quarterly 

Reports 

Impact on Fauna and • Animal numbers, movements and dlsttlbution should be - To maintain KWS, Contractor and ··1 Annual animal 
Hell's Gate National monitored. ThIs should be done either IndependenUy by ecosystem with KenGen. census. 
Park wildlife KenGan or in liaison with KWS. KenGen's Environmental minimal 

Unit should actively participate in these studies and should dIstUrbance. 
be made aware of the findings of these studIeS and !he 
management decisions which are made as a result of these 
findings. It is further proposed that the numbers should be 
monitored in the larger Nakuru DIstrIct In lIaisOn with the 
KWS and EnvIronmental Conservancy Groups within the 
District and this should be done during dry and wet 
seasons.; 

• Install a game -prtlOf fence around each toxic brine pond, 
with screening or netting oyer the top to keep out birds; 

• Drains and steam lines should be designed located in ways 
that do not interfere with animal corridors (as done for 
Olkarta II); 

• The movement in the Park of construction traffic, as well as 
trallic generated by KenGen activities, should be controlled 
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• Introduction of speed bumps and speed IImHB enforcement 
Will prevant death of animals as a result of over speeding: 

• The construction activities should be kept to a minimum to 
avoid loss of habitat; 

• Introduction of speed humps to reduce animal deaths from 
excessive vehicle speeds; 

• Training of workers regarding park regulations particularly 
With regard to interaction with animals and littering. KenGen 
should ensure that poaching does not occur and personnel 
found interfering with Wildlife should be dismissed; 

• Adequate waste management facilities should be provided 
and regular monitoring conducted by KenGen for 
compliance; 

• Cleared areas should be rehabilitated With indigenous 
vegetaUon as soon as possible to restore habitat; 

• In general, fencing should be kept to a minimum to avoid 
loss of habitat Care should be taken to ensure that there 
are no small animals trapped inside fenced areas; 

• Vehicle movements within the pari< should be monitored 
and lime limits enforced; 

• KenGen in liaison with KWS appoints three senior members 
of staff based In Olkalia on the Hell's Gata National Park 
Management Committee. The personnel should be the 
Geothermal Development Maneger, and the other two 
nominated by him. . 

The following measures are proposed to mitigate 
negative Impacts on avifauna: 

• Idantify. locations as far away as possible from any 
significant bird breeding or staging areas; 

• Consider migratory bird routes when planning the route 01 
the proposed transmission line; 

• Use existing towers for new lines (upgrade); 
• Construct underground transmission lines where expected 

to cross bird migratory routes; 
• Dress existing and proposed transmission fines with 

conspicuous bird wamlng devices, where necessary. such 
as areas where bird migratory routes cannot be avoided; 

• 
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by birds with conductors; 
• Use of bird warning devices on transmission lines and 

Insulating certain components on the towers to make !hem 
'bird friendly'. Figura 7·2 presents a semple of the variety of 
bird warning devices currently available. 

quarry 
landscape scarring, 
dangers of over hanging , • 
cliffs arrd falling rocks 
which creates 
environmental, health 

areas 
have been selected for exploitation. 
Arable lands should not be used as borrow sites whenever 
possible. For new borrow sites the topsoil (3Ocm) should be 
put aside and used for reinstatement after conslrUction is 
over to minimise the Impact on ecosystem and agriculture. 
Plan access to borrow sHes. and safety hazards: 

• Control and rBstrict access to borrow sites (e.g. by fencing). 
Control earthworks. 
Proper management of excavation activities. 
Landscape, terrace and if necessary grass sites. Replace 
trees that are removed during excavation. 

Mitigation measures proposed during blasting: 
Obtain current and valid authorisation from Department of 
Mines prior to any blasting activity; 
Qualified and registered blaster from the Department of 
MineS shan supervise all blasting and rock-splittlng 
operations at all times; 
The Contractor shall ensure that appropriate pre blast 
monitoring recordS are in place (I.e. photographic and 
inspection records of structures in close proximity to the 
blast area); 
The Contractor shall ensure that emergency services are 
notified, in writing. a minimum of 24 hours prior to any 
blasting activities commencing on Site; 

• The Contractor shall take necessary precautions to prevent 
damage to special features and the general environment, 
which includes the removal of f1y-rock. Environmental 
damage caused by blastlngldrilling shall be repaired at !he 
Conlraclor's expense; 
The Contractor shall use blast mats for cover material 

not be used as blast cover. 

Quarry and borrow 
sites after completion 
of construction. 
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and ritual 
surveys' -

before the slart of c:onsIructIon to determine if any potential 
archeological sites exist. 

Air Qualitv and dust I. WOrl<ers shall be trained on management of air pollution I. T~~uca Dolution I SUDervisino E=noineer I Dallv: I K~';;'ooo DAf 

from vehicles and machinery. All construction machinery 
shall be maintained and serviced in accordance with !he 
manufacturers specifications; 
WOI1<ers shall be trained on dust minimisation techniques; 
The removal of vegetation shall be avoided until such time 
as clearance Is required and exposed surfaces shall be re-
vegetated or stabilised as soon as practically possible; 
Dust generating activities shall not be carried (excavation. 
handling and transport of soils) during times of strong 
vMds. The Resident Engineer shall suspend earthworks 
operations wherever visible dust is affectlng properties 
adjoining the work site; 

- Vehicles delivering soil materials shall be covered to reduce 
spills and windblown dust; 
Vehicle speeds shall be limited to minimise the generation 

water usage. 
Plan for harvesting and storage of water during rains for use 
during construction. 
Control contamlnallon 

MaIntain construction equipment according to 
manufacturers' specifications. 
WOI1<ers in the vicinity of high level noise to wear safety & 
protective gear. 
Noise levels shall be kept within acceptable limits and 
construction actlvities shall. whare possible. be confined to 
normal working hours in the residential areas; 

pollution. 
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Quarterly 
Reports 

No additional cost. 
Performance is 
dependent on 
sound suparvtsion 
and engineering 

Performance is 
dependent on 
sound supervision 
and engineering 
practices. 



least 5 days before construction is due to commence in their 
vicinity. Any elQ:lesslvety noisy activity shall be conducted 
outside school hours. 

- Preferably to be located on 
possible. Communities shall be involved In \he site location 
to aVOid destruction of any ritual site or any other conflict; 
Diligence on the part of the Contractors during 
construction activities will minimise the amount of 
debris, and also will ensure that debris is disposed of 
in a sensible manner, at a specified and approved 
dump_ 
The tender documents should specify the proper 
disposal of waste during construction. 
The tender documents should also ensure that the 
Contractors leaves the site in a clean and sightly 
condition on completion of works. The Contractors 
should be required to restore and landscape all areas 
to the satisfaction of the Project Manager. 
All solid waste generated during construction and 
operation should be carefully monitored, collected, 
stored, and taken out of the park for disposal. 
Waste generated during the operation of the plant 
must be segregated at source, !nventorised and 
appropriate methods of disposal determined. 

- The need to be more than 100 meters from watercourses 
and In a posiIion thai will facili1ate the prevention of storm· 
water runoff from the site from entering the watercourse; 

- The development and rehabili1atlon of spoil areas shalf 
include the following actM1ies: 
- Stripping and stockpiling of topsoil; 
- Removal (to a nominal depth of 500mm) and stockpiling 

of subsoil; 
- Placement of spoil material; 
- Contouring of spoil site to approximate natural 

topography and drainage and/or reduce erosion Impacts 
on the site; 
Placement of elO:l8vated subsoil and then topsoil over 

P911 material; 

sound 
waste I and the Contractor. 
management 
practice. 
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competitions; 
Organizing cultural tournaments; 
Creating and increasing the number of vocational training 
centres; 
Respecling Important tourist and historical monumenlS ; 

- Mobilizing and sensitizing the population on reproductiVe 
healll1 and STls; 

- Ensuring that the project contributes to the creation of an • -
atmosphere that Is conducive to the functioning of all social 
centres which are In lI1e prOject zone of influence; 

- engaging in communicallon activities for behaviour change 
in the araa of HIV and AIDS and peaceful coexistence. 

- Conducting public awareness campaign including provision 
of condoms to the project teem and the public; 
The implementers of the profect will heve to WOI1c closely 
wlll1 various HIVIAIDS organisations working in the project 

transmission of 
diseases; 
To reduce the 
breakdoWn of the 
socio-eultural 
pracllce of the 
natives. 
To create 
awareness of the 
HIVIAIDS. 
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8.4 Environmental Management during operation phase 

The Environmental Management of the project relies on the project proponent KenGen and it 
is anticipated that KenGen will increase Its current Capacity of Environmental section to deal 
with new development. 

Tables 8.2. gives a summary of the Environmental and Social M~nagement Plans during 
Operation, phases of the project. 
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Table 8.2 

Impact on noise 
vibration 

Impact on Flora 

ESMP 0Ikar1a Dom •• Unit' and II during operatIOn pheee 

No tandSC8Dino should be allowed from lake water; 
Continued monitoring of Lake Levels; 
Accidental leakages and bursts to water supply pipelines 
should be reported and repaired Immediately; 
Recycling of water as much as possible shoold be 
encoureged for example water used for curing or concrete 
can be used for spraying dusty roadS; 
Control or the water flows and the water consumption 
records must be kept and availed to the SlJI)&lVising 
engineers at tfle el'Kl or WOrking day; 
All employees should be trained on water usege practices 
like unnecessary opIlfling taps should be discouraged; 
Monitoring or taps and there effICiency should be done 
regularly; 
Curing or concrete should be done in conservancy tank to 
avoid wastage; 
Harvest water during rainfall Umes. 

A program to assess the possible impacts on 
commeldal flower farms in the area should be carrlad out 
as long term monitoring measure of the impact of hydrogen 
sulphides to the nearby flower farms. This win be a 
continUing program and In addition it is recommended that 
there should be several small "flower gerdens", within 1he 
site where hydrogen sulphide concentrations are predicted 
to be greatest; 
Vegetation monitoring will be taken seriously, mainly near 
the power plant, the wells and along the steam pipes and 

exposure I KENGEN i Dally I No 
of the community 
living around the 
project area to 

ecosystem with 
minimal 
disturbance. 

monitoring of 
noise and 
vibration 

Quarterly 
Reports 

cost 

1,000,000.00 

Planting trees 
within the 
Identilled buffer 
zone. 
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Impact on Fauna 
Hell's Gate National 
Park wildlife 

vegetation will be carried out In me Mea. 
- The brine and condensate discharges will be deep re­

injected in order to avoid potential toxic effects on flora or 

appropriate terracing due 10 
the nature of topography of the area; 
Planting of trees along the gullies and Meas susceptible to 
erosion Is proposed; 

- Re-forestatlon or re vegetation of areas cleared during 

numberS, movements and distribution should 
monitored. This should be done either Independently by 
KenGen or In liaison with KWS. KenGen's Environmental 
Unit should actively partlclpal6 In these studies and should 
be made aware of the findings of these studies and the 
management decisions which are made as a result of these 
findings; 
Drains and steam lines should be designed located in ways 
that do not Intsnere wltll animal corrldors;(as done for 
Olkana II); 
ihe movement In the Park of corm1ruotion traffic, .. _II ... 
traffic generated by KenGen activities, should be controlled 
and no movement should be allowed at night; 
IntroductIOn of speed bumps and speed limits enforcement 
wiN prevent death of animals as a result of over speeding; 

- ihe construction activities should be kept 10 a minimum 10 
aVofd loss of habitat; 
IntroductIOn of speed humps to reduce animal deaths from 
excessive vehicle speeds; 

- Training of workers regarding park regulations particularly 
with regard to Interaction with animals and littering. KanGen 
should ensure that poaching does not occur and personnel 
found Inlartel1ng with wildlife should be dismissed; 

- Adequate waste management faclRtles should be provided 
and ragular monitoring conducted by KenGen for 
compliance; 
Cleared areas should be rehabHitated with Indigenous 
vegetation as soon as posslble to restore habitat; 

- In general, fencing should be kept to a minimum to avoid 
loss of habitat. C8!"e should be taken to en&ure that there 

To conserve soli and 
aVofd stripping of top 
soil 

To maintain 
ecosystamwith 
minimal 
disturbance. 
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I 
pollution 

and safety 
Health 

rnovemen18 
and lime '1m11S enforced; 
KenGen in liaison with KWS appoints three senior members 
of stan based In Olkarla on the HeU's Gate National Park 
Management Committee. The personnel should be the 
GeolhelTl1al Development Manager, and the other two 

him. 
not 

of the top water level of public water supply reservoirs; 
Hazardous materials shaH be stored above flood level; 
Areas lor the storage of lusl and other flammable materials 
shall comply with standard fire safety regulations; 
Chemicals and fuel shall be stored in storage tanlls within a 
secure compound. All chemicals and fuels shall be stored 
in accordance With manufactural's ins1ructJons; 

- Storage areas or secondary containment shall be 
constructed of waterproof reinforced concrate or approved 
equivalent, Which is not adversely affected by contact wi1l1 
chemicals captured within 1I1em; 
The minimum volume for secondary containment shall be 
110% of the capacity of !he largest tank system, plua 10% 
of the total capactty of all other separate tanks and 
containers within the bund wall with closed valves for 
controlled draining during rains; 
Pipe-worIc; carrying product from the tank to facilities outside 
the containment shall be provided with secondary 
containment; 
Tank equipment such 118 dispensing hoses, valves, meters, 
pumps, and gaUges shaH be located wllhin the containment 
or provided with own containment. 

and safety regulations; 
Provision of a standard first aid kit at the site office at all 
times; 
Provision of lire-lighting equipment available at the stations; 
'Hot' work activities shall be restricted. 
Spacific to hydrocarbon spills: 
The source of 1I1e spill shall be isolated and the spillage 
contained using sand benns, sandbags, sawdust, absorbent 
material; _ 

waste 
management 
pracllce. 

waste 
management 
prac1lce. 
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and environmental 
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(Purchase of PPE 
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I , 
The area shall be cordoned off and secured; 

- ~ 

I ~ There will always a supply of absolbenl material readily 
available to absorblbreakdown the spill and the quantity of 
such materials shall be able to hBndIe a minimum of 
200litres of hydrocarbon liquid spill; 

- The treatment and remediation of areas affected by 
emergencies shall be undertaken to the reasonable 

Public safety and health -I-~ 
satisfaction 01 the local authOrities. 
Monitor solid' liquid waste disposal and collection facilities; To maintain sound KENGEN Daily; No additional cost. 

. Place waming signs during construction; waste Quarterly Performance is 
- Consult with beneficiary community and health workers. management Reports dependent on 

practice. sound supervision 
and environmental 
pracIICes. 

Socio-econornic - Ensuring that exlsllng utilities are not over strained - To maintain sound KENGEN Daily; Budget will be 
Impacts KenGan to provide Housing and other amenities for the waste Quarterly included in the 

proposed new work torce. management Reports Engineering 
practice. Report. 

Cultural changes and Strengthening cultural organizations and encouraging - Toreduca Expertise: Ministry of Quarterly KES 1,140,000 
spread of HIV/AJDS and competitions; transmission of Environment reporting and 
STD's awareness - Organizing cultural toumaments; diseases; personnel training. 

Creeting and increasing the number of vocational training - To reduce the Expertise: Ministry of 
centres; breakdown of tho Health personnel 

- Respecting Important tourist and historical monuments ; socio-cuftural 
- Mobilizing and sensillzing the population on reproductive practice of the 

health and STls; natives. 
Ensuring that the project contributes to the creation of an - To create 
atmosphere that Is conducive to the f\.IlCIIoning of an social awareness of the 
centres which are in the project zone of Influence; HIVIAIDS. 

- Engaging in communication activities for behaviour change 
In the area of HIV and AIDS and peaceful coexistence. 

- Conducting public awareness campaign Including provision 
of condoms to the project team and the public; 
The impiemenlers of the project will have to work closely 
with varloos HIVIAIDS organisations working In the project 
zone of Influence in order to achieve the best results. - -
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8.5 Environmental and Social Monitoring 

8.5.1 Monitoring during construction and operation 

Not all Impacts on the environment can be foreseen during the design and construction 
phases. For this reason, it is proposed that a component of environmental auditing and 
monitoring be included In both the construction and operation phases of the Projects. 
Monitoring and auditing will essentially serve the following purposes: 

• Measure the attainment (success or failure) of mitigation measures to ameliorate 
foreseen Impacts; 

• To spot unforeseen Impacts, especially the ones related to the Pal1t Management; 
• Assist in assessing whether the designs and technologies are suitable and 

satisfactory; 
• Facilitate better management of the Power Station. 

During the construction phase, it is partlculally important to ensure that all the features of the 
designs as presented in the design reports and drawings are Implemented. 

During the operation period there is need to ensure that the operating and performance 
standards of Geothermal Power Station are followed and achieved. 

Environmental and social monitoring during construction and operation helps to predict 
unforeseen environmental and social Impacts and allows measures to prevent or avert 
adverse Impacts to be developed or Introduced in a timely manner. 

Maintenance of Infrastructure during construction and operation is also important In 
contributing towards environmental conservatbn by for example, preventing soli erosion along 
the road and Its upstream and downstream catchments and ensuring proper drainage of run­
off, away from the road. 

During the construction and operation phase, monitoring will be undertaken to ensure that 
proposed mitigation measures for negative Impacts and enhancement measures for positive 
Impacts are implemented. 

Tables 8.3, gives a summary of the Environmental and Social Monitoring Plans during 
Operation phase of the project. 
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Table 8.3 

Wastewater 
surface water 

,..fells Gate National 
Park 

Induced socio-
economic benefits 

Environmental and SocIal Monitoring Plan during Construction and operation 
phaIe 

participatlon and participants communities 
performance 01 

BOD = Biochemical oxygen demand, CO = Carbon monoxide, COD = chemical oxygen demand, dB = 
decibel, DO= Dissolved oxygen. LAR = land acquisition and resettlement, pH measure of 
acidity/alkalinity, TSP = Total suspended particles, TSS = Total suspended solids. 

E SIA OLKARIA. IV DOMES FINAL REPORT.doc 8·6 issue 1.0 / December 2009 



8.6 Training and Capacity Building 

Successful implementation of the ESMP will require coordination of all stakeholders. Capacity 
of the stakeholders during the entire project period will need to be reinforced through regular 
short and tailor made training courses and seminars. Basing on the knowledge gaps identified 
during the consuHatlons and the needs Identified In the Environmental and Social 
Management Plan important areas are: 

• Air and Noise management; 
• Water and wastewater management; 
• Occupational Health and Safety; 
• Heirs Gate National Park management 

Training of the staff at the Power Station can be based on modules aimed at the following: 

• Developing awareness of the need to consider environmental issues during 
construction, operallon and maintenance of the Power Plant; 

• Creating awareness and understanding of the environmental legal framework 
pertaining to geothermal power generation projects; 

• Developing skills In the following areas: 

i) Environmental Auditing; 
il) Environmental monitoring; 
iii) Incorporation of mitigation measures at al/ stages of the project; 
iv) Reviewing ES1A reports and incorporating measures into the decision-maklng 

process. 
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9 CONCLUSION 

The proposed project has great economic significance to the country, given the increasing 
demand for electrical power. 

The World Bank and the United States Environmental Protection Agency regard geothermal 
energy as "clean energy", for the following reasons; 

• Emissions associated with generating electricity from geothermal technologies are 
negligible because no fuels are combusted. Geothermal facilities have slgniflcanUy 
lower carbon dioXIde emissions than fossil fuels. 

• Geothermel power plants usually re-Inject brine (spent geothermal fluids), eliminating 
impacts of pollution of surface and glOUnd water resources. 

• Geothermal technologies do not produce a substantial amount of solid waste while 
creating electricity, 

• Geothermal power plants typically require the use of less land than fossil fuel power 
plants. 

• Geothermal plants can co-exist successfuny with other land uses. 

Furthermore, geothermal energy Is considered to be renewable because the reservoirs are 
continuously being replenished. It Is also sustainable these sources will replenish naturally Into 
the future and faster than they can be used. 

The study has also established a number of negative environmental consequences that the 
project activities are likely to Induce. The negative impacts changes in Air and noise quality, 
Land take and Involuntary resettlement, Interference with the Hell's Gate Park Operations, and 
use of water from already decHning lake Naivasha. However, it will be possible to mitigate 
these negative impacts by Implementing the recommended environmental management and 
monitoring plans. 

The Project should comply with all local laws and reguletions, which seek to ensure that the 
construction work does not adversely affect the environment and social community resources. 
Any adverse Impacts that arise will be mitigated on an on-going basis. These shall be included 
in an updated ESMP. 

In conclusion, therefore, provided the recommended mitigation and environmental and social 
management measures Including the Resettlement ActIon Plan are effectively Implemented 
during the construction and operation phases of the proposed station at Olkaria IV, the 
anticipated environmental and sooiallmpacts will, for the most part, have low significance. 

The Resettlement Action Plan for the affected community has been prepared as separate 
Report. 
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APPENDIX 1 

APPENDIX lA: 

ACANTHACEA 

List of plant species found at Hells Gate National Park 

Moechma debile (Forssk.) Nees 
Justicia sp 'A' of U.K.W.F. 
Hypoestes arisata (Vahl) Roem. & Schult. 
Thunbergia verticillaris Sims 
Hypoestes veticillaris (Linn.f.) 
Roem, & Schult 
Dyschoriste radicans Nees 

ADIANTACEA 
Pellaea calomelanos (Swartz) Link 
P. quadripinnata (Forssk.) Prantl 
P. adiantoides (Wild.) J. Sm 
P. viridis (Forssk.) Prantf 
Actiniopteris radiate (Swartz) Link 

AGAVACEAE 
Sansevieria ehrenbergii Bak. 
S. intermedia N.E. Br. 

AIZOACEA 
Hypertelis bowkeriana Sond. 
Delosperma nakurense (Engl.) Herre 
Sesuvium sp. 

AMARANTHACEAE 
Aerva lanata (l.) Juss. 
Cythula cylindrical Moq. 
Amarathus hybridus l. 
Achyranthes aspera l. va. Pubescens (Moq.) 
C.C. Townsend 
Gomphrena celosioides Mart. 

ANACAROIACEAE 
Rhus natalensis Krausss 

Rhus vulgaris Miekle 

APOCYNACEAE 
carrisa edulis (Forssk.{ Vahl 



Acokanthera schimperi (Dc.) Benth 
Schefflera volkensii (Harms) Harms 
Cussonia spicata 
C. arboea 

ASClEPAIDACEA 
Sarcistenna vunubake (L.) R. Sr. 

GLEICHENIACEAE 
Dicranopteris linearis (Burm.f.) 

ASPlENIACEAE 
Asplenium aethiopicum (Burm. f.) 
Becherer 

BORAGINACEA 
Asplenium steudneri Vatke ssp 
Bullatum Verde. 

CEA~,AlPI N IACEAE 
Cassia didymobotrya Fres. 
C. gr,mtii Oliv. 

C. ml mosoides L. 

CAPPARACEAE 
Capparis tomentosa L. 

Mae'ua sp. 
Cleome monophylia L. 

CAMPANULACEAE 
Wahlenbergia abyssinica (A. Rich.) Thulin 

W. virgata Engl. 

CARYOPHYLLACEAE 
Pollkhia campestris Ait 
Silene burchellii DC 

CARYPHYLLACEAE 
Pollichia campestris Ait. 
Silene burcheflii DC. 

CHWOPODIACEAE 

Cheropodium opulifolium Koch. & liz. 

C carinatum R. Sr. 



C. pumilio R. Br. 

COMMELINACEAE 
Commelina benghalensis L. 
C. imberbis Hassk. 
C. african a L. 
C. purpurea Rendle 
Aneilema sp. 

COMPOSITAE 
Tarchonanthus camphorates L. 
Psiadia punctulata (DC.) Vatcke 
Tagetes minuta L. 
Bidens pilosa L. 
Osteospermum vaillantii (Decne) T. Norl. 
Aspilia mossambicensis (Oliv.) Wild 
Bothriocline fusca (S. Moore) M. Gilbert 
Notonia hildebrandtii Vatcke 
Felicia abyssinica A. Rich. (Thunb.) Nees 
F. municata 
Carduus nyassanus (S. Moore) R.E. Fries 
Helichrysum cymosum 
H. globesum Sch. Bip. 
H. glumaceum DC. 
H. odoratissimum (L.) Less. 
Bidens ruepellii (Sch. Sip.) Sherff 
Galinsoga parviflora Cav. 
G. ciliata (Rafn.) Blake 
Artemisia afra Willd. 
Conyza newii Oliv. & Hiern 
Crassocephalum mannii (hook. f.) Milne-Redh. 
C. crepidioides (Benth.) S. Moore 
Pluchea bequaertii Robyns 
Vernonia lasiopus O. Hoffmn. 
Hirpicium diffusum (0. Hoffm.) Roess.­
Gutenbergia cordifolia Oliver 
Senecio handensis S. Moore (syn. S. petitianus) 

CRASSULACEAE 
Crassula coleae Bak. 
C.alba Forssk. 
C. pentandra (Edgerworth) Schon 1.­
C. alsinoides (Hook. f.) Engl. 
C. volkensii Eng!. 



Cotyledon barbeyi Schweinf. 
Kalanchoe densiflora Rolfe 
K. glaucescens Britten 
K. lanceolata (Forssk.) Pers.­
Umbilicus botryoides A. Rich 

CRUCIFERAE 
Rorippa cryptantha (A. Rich.) Rob. et Boutique) 
R. micrantha (Roth) Jonseli 
Farsetia undulicarpa Jonsell 
F. stenoptera Hochst. ssp. stenoptera 
Crambe abysssinica R.E. Fries 

CUCURBITACEAE 
Cucumis sp. 
Kedrostis foetidissima (Jacq.) Cogn. 
Zehneria scabra (Un. f.) Sond. 

CUF'PRESSACEAE 
Juniperus procera End!. 

CYPERACEAE 
Fimoristylis exilis (H.B.K.) Roem. & Schult. 
F. hlspidula (Vahl) Kunth 
Bulbostylis coleotricha (A. Rich.) C.B. CI. 
Mariscus amauropus (Stendel) Curl. 
Cyperus obtusiflorus Vahl 
C. rigidifolius Steudel 
c. laevigatus 
C. immensus C.B. CI. 

DAVALLACEAE 
Oleandra distincta Kunze 

EBENACEAE 
Euclea divinorum Hiern 

ERICACEAE 
Agauria salicifolia (Lam.) Oliv. 
Erica arborea L. 

EUPHORBIACEAE 

Euphorbia inaequilatera Send. 
E. kibwezensis 



Ricinus communis L 
Phyllanthus rotundifolius Willd. 

FLACOURTIACEAE 
Oovyalis abyssinica (A. Rich.) Warb. 

GERANIACEAE 
Geranium aculeolatum Oliv. 
G. ocellatum Cam bess. 
Monsonia Angustifolia A. Rich. 
Pelargonium allchemilloides (L.) Ait. 

GLEICHENIACEAE 
Gleichenia Iinearis (Burm.) C.B. C1. 
Oicranopteris linearis (Burm. f.) Underw.-

GRAMINEAE 
Rhynchelytrum repens (Willd.) C.E. Hubbard 
Setaria pumila (Poir.) Roem. & Schult. 
Panicum maximum Jacq. 
Sporobolus fimbriatus (Trin.) Our. & Sch. 
Eragrostis cilianesis (All.) F.T. Hubboard 
Brachiaria leersioides (Hochst.) Stapf 
Pennisetum squamulatum Fresen 
P. Procerum (Stapf) W.O. Clayton 
P. clandestinum Chiov. 
Cynodon dactylon (L) Pers. 
C. nlemfuensis Vanderyst var. nlemfuensis 
C. plectostachyus (K. Schum.) PUg. 
Chloris gayana Kunth 
Harpachne schimperi A. Rich. 
Hyparrhenia hirta (L) stapf 
H. papillipes (A. rich.) Stapf. 
Themeda triandra Forssk. 
Tragus berteronianus Schult. 
Oigitaria abyssinica (A. Rich.) Stapf­
Aristida keniensis Henr. 

A. congesta Roem. & Schult. 
A. adoenisis Hochst. 
A. mutabilis Trin. & Rupr. 
Cymbopogon nardus (L) Rendle 
Sporobolus africanus (Poir.) Robyns & Tourney 
S. macranthelus Chiov. 
Setaria sphacelata (Schummach.) Moss var. aurea 



(a. Br.) W.O. Clayton 
Eragrostis racemosa (Thunb.) Steud. 
E. tenuifolia (A. Rich.) Steud. 
E. tenuifolia (A. Rich.) Steud. 
E. olivacea K. Schum. 
E. braunii Schweinf. 
Oactyloctenium aegyptium (L.) Wild. 
Paspatum scrobiculatum L. 
Microchloa kunthii Oesv. 
Heteropogon contortus (l.) Roem. & Schult. 

HYPERICACEAE 
Hypericum revolutum Vahl 

IRIDACEAE 
Aristea angolensis Bak. 
Gladiolus newii Baker ssp. newii 

LABIATAE 
Tetradenia riparia (Hochst.) Codd 
Becllm obovatum (E. Mey.) N.E. Br. 
OciP1um suave Willd. 
leucas glabrata (Vahl) R. Br. 
l. pratensis Vatke 
L nt~uflizeana Courb.-
Plectranthus marrubioides R.H. Willemse 
P. zatarhendi (Forssk.) E.A. Bruce 
P. caninus Roth 
P. pubescens Bak. 
leontis mollissima Guerke 
L nepetifolia R. Br. 
Satureja biflora (D. Don) Benth. 
Iboza multiflora (Benth.) E.A. Bruce 
Fuerstia africana T.C.E.Fr. 

lIliACEAE 
Asparagus buchananii Bak. 
A. a'ricanus Lam. 
Bulbine abyssinica R. Rich. 
Kniphofia thomsonii Bak. 
Aloe· kedongensis ReynL 
A. rryriacantha (Harv.) R. & S. 
A. secundiflora Engl. 
Gloriosa superba l. 



LlNACEAE 
Unum volkensii Engl. 

lOBELIACEAE· 
lobelia holstii Eng/. 

LOGANIACEAE 
Buddleia polystachya Fresen. 

LORANTHACEAE 
Englerina heckmanniana (Eng/.) Balle 
Odontella fischeri Eng/. 
Tapinanthus zizyphifolius (Engl.) Danser 

LYCOPODIACEAE 
lycopodium cernuum l. 
MALVACEAE 
Abutilon mauritianum (Jacq.) Medic. 
A. longiscupe Hochst. 
Hibiscus fuscus Garcke 
H. flavifolius Ulbr. 
H. aponeurus Sprague & Hutch. 
Sid a tenuicarpa Vollensen 
S. cuneifolia Roxb. 
S. rhombifolia l. 
S. schimperiana A. Rich.­
S. ovata Forssk. 
Pavonia patens (Andr.) Chiov. 

MELASTOMATACEAE 
Dissotis irvingiana Hook. var. alperstis 
(Taub.) A.R. Fernandes 
Forma alpestris 
D. senegambiensis (Guill. & Perr.) Tiana var. 
senegambiensis 
S. senegambiensis (Guill. & Perr) Triana var. 
alpestris (Taub.) A. & R. Fernandes 

MELIACEAE 
Ekebergia capensis Sparrm. 

MIMOSACEAE 
Acacia seyal Del. var. seyal 



A. gerrardii Benth. var. gerrardii 
A. drepanolobium Sjostedt 
A. xanthophloea Benth. 

MORACEAE . 
Ficus ingens Miq. 
F. pretoriae B. Davy 
F. thonningii Guerke 

MVRICACEAE 
Myrica salicifolia A. Rich. 

MVRSINACEAE 
Myrsine africana l. 

OlEACEAE 
Olec! europaea l. ssp. 
afri(ana (MilL) S.P. Green 

OPHIOGLOSACEAE 
Oph1oglossum rubellum A. Br. 

ORCI-IIDACEAE 
Angraecum humile Summer 
Ansf~lIia gigantean Reichb. f. var. nilotica 
Cyrtorchis arcuata (Lind!.) Schltr. 
Pleroglossaspis ruwenzoriensis Rolfe 

OXALIDACEAE 
Oxalis obliquifolia A. Rich. 

PAPIOLIONACEAE 
Crotalaria sp. aff. C. chrysochlora Harms 
C. dewildermaniana Wilczek 
C. deserticola Bak. f. 
C. agatiflora Schweinf. ssp. engleri (Taub.) Polhil 
C. spinosa Benth. 
C. incana l. ssp. purpurescens (Lam.) 
Milne-Redh. 

C. agatiflora Schweinf. ssp. agatiflora 
C. chrysochlora Harms 

Indigofera tanganyikensis Bak. f. var. 
strigu losior Gillett 

I. ambelacensis Schweinf. 



I. masaiensis Gillett 
I. bogdanii Gillett 
I. arrecta A. Rich. 
Zornia pratensis Milne-Redh. 
Z. setosa Bak. f. ssp. obovata (Bak.f.) 
J. Leon & Milne-Redh. 
Argyrolobium rupestre (E. Mey.) Walp. 
lotus becquetii Boutique 
L. goetzii Harms 
Macrotyloma axillare (E. Mey.) Verdc. 
Tephrosia emeroides A. Rich. 
T. linearis (Will d.) Pers. 

PITTOSPORACEAE 
Pittosporum viridiflorum Sims 

PHYTOLACCACEAE 
Phytolacca dodecandra l'Herit. 
P. octandra l. 

POLYPODIACEAE 
Pleopetis macrocarpa (Willd.) Kaulf. 

POL YGALACEAE 
Polygala abyssinica R. Br. 
P. amboniensis Gurke 
P. sphenopterea Fresen. 

POLYGONACEAE 
Rumex usambarensis (Damer) Dammer 
Polygonum senegalense Meisn. 
Oxygonum sinuatum (Meisn.) Dammer 

PROTEACEAE 
Protea gaguedi IF. Gmel. 

RHAMNACEAE 
Scutia myrtina (Burm. f.) Kurz. 

RUBIACEAE 
Galium aparinoides Forssk. 
G. spuriurn l. 
Kohautia caespitose Schnizl. var. 
amaniensis (K. Krause) Brem. 



Pentas zanzibarica (KI.) Vatke 
P. parvifolia Hiern 
Oldenlandia corymbosa L 
O. scopulorum Bullock 
O. wiedemannii K. Schum. 
Rubia cordifloia l. 
Pentanisia ouranogyne S. Moore 
canthium phyllanthoideum Baill. 

RUTACEAE 
Teclea simplicifolia (Engl.) Verdoon 

SANTALACEAE 
Osyris abyssinica A. Rich. 

SAPINDACEAE 
Allophylus abyssinicus (Hochst.) Radlk. 
Dodonea angustifolia Lf. 
D. vi~cose L Jacq. 

SCROPHULARIACEAE 
Alec:ra sessiliflora (Vahl.) Kunth 
var. ~enegalensis (Benth.) Hepper 
Misc.pates orontium (L) Rafin 
Cycnium volkensii Engl. 
C. tUbulosum (Lf.) Engl. ssp. 
montanum (N.E.Br.) 0.1. Hansen 
(syn. Rhamphicarpa Montana) 
Striga linearifolia (Schum. & Thonn.) Hepper 
Hebenstretia dentate l. 
Pseudosopubia hildebranditii (Vatke) Engl. 
Striga asiatica (L.) Kuntze 
Cycniopsls obtusifolia Skan 
Craterostigma pumilum Hochst. 

TllIJlCEAE 

Gre""ia similis K. Schum. 

TYPHACEAE 
Typha latifolia L. 
T. d(lmingensis Pers. 

ULMACEAE 
Trema gUineensis (Schm. & Thonn.) Ficalho 



SOLANACEAE 
Solanum incanum L 
S. mauense Bitter 
S. nigrum L. . 
Cestrum aurantiacum Lind\. 
Datura stramonium L 
Nicotiana glauca R. Grah. 
Withania somnifera (L) Dunal 

UMBELLIFERAE 
Ferula communis L. 
Heteromorpha trifoliolata (Wend\.) Eckl,. & Zeyh 

VERBENACEAE 
Clerodendrum myricoides Vatke 
Lippia ukambensis Vatke 
L. javanica (Burm.f.) Spreng 
Lantana camara L 

VISCACEAE 
Viscum tuberculatum A. Rich. 

VITACEAE 
Cyphostemma nierense (Th. Fr. jr.) Desc. 

ZVGOPHYlLACEAE 
Tribulus terrestris L 
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Aardvark 
Buffalo 
Dik-dik 
Eland 
Giraffe 
Grants gazelle 
Hare 
Hedgehog 
Impala 
Jackal 
Klipspringer 
Kongoni 
Leopard 
Lior 
Mole rat 
Olive baboon 
Rat-like rodents 
Reedbuck 
Rocl( hyrax 
Spril1g hare 
Squ rrel 
Steinbuck 
Thompsons gazelle 
Warthog 
Waterbuck 
Zebra 

list of Mammals of the Project Area 

Orycteropus afer 
Syncerus caffer 
Rhynchotragus Kirkii 
Taurotragus oryx 
Giraffa cemelopardalis 
Gazella grantii 
Lepus spp 
Erinaceus albiventris 
Apyceros melampus 
Canis spp 
Oreotragus oreotragus 
Alcephalus buselaphus coki 
Panthera pardus 
Panthera leo 
Tachyorectes plendens 
Papio anubis 

Rendunca redunca 
Heterophyrax brucei 
Pedetes capensis 
Finisciurus spp 
Rhaphicerus campestris 
Gazella thomsonii 
Phacochoerus aethiopicus 
Kobus defessa 
Equus burchelli 



APPENDIX lC List Birds of the Project Area 

Common Name 
Abyssinian Scimitarbill 
African Fish Eagle 
African Hawk Eagle 
African Hobby 
African Hoopoe 
African Pied Wagtail 
African Rock Martin 
Anteater Chat 
Auger Buzzard 
Batleur 
Bearded Woodpecker 
Black-backed puffback 
Black-breasted Apalis 
Black-headed Oriole 
Black-Iored Babbler 
Blue-eared Glossy Starling 
Brimstone Canary 
Bronze Sunbird 
Brown Woodland Warbler 
Brown-headed Tchagra 
Buff-bellied Warbler 
Chin-spot Flycatcher 
Cinnamon-breasted Rock Bunting 
Cocqui Francolin 
Common Sandpiper 
Common Waxbill 
Crimson-rumped Waxbill 
Crombec 
Crowned Plover 
Didric Cuckoo 
Diongo 
Dusky Flycatcher 
Egyptian Vulture 
European Swallow 
Fiscal Shrike 
Fox Kestrel 
Golden-breasted Bunting 
Gold-tailed Woodpecker 
Grey Flycatcher 

Scientific Name 
Phoeniculus minor 
Haliaeetus vocifer 
Hieraaetus spilogaster 
Falco cuvieri 
Upupa epops 
Moticma aguimp 
Hirundo fuligula 
Myrmecocichla aethiops 
Buteo rufofuscus 
Terathopius ecaudatus 
Thripias namaquus 
Oryoscopus cubla 
Apalis flavida 
Oriolus larvatus 
Turdoides melanops 
Lamprotornis chalybaeus 
Serinus sulphuratus 
Nectarinia kilimensis 
Phylloscopus umbrovirens 
Tchagra australia 
Phyllociais pulchella 
Batis moUtor 
Emberiza tahapisi 
Francolinus coqui 
Tringa hypoleucos 
Estrilda astrild 
Estrilda rhodopyga 
Sylvietta brachyrura 
Vanelus coronatus 
Chrysococcyx caprius 
Dicurus adsimilis 
Aisenax adustus 
Neophron percnopterus 
Hirundo rustica 
Lanius collaris 
Falco alopex 
Emeriza flaviventris 
Campethera cailJiautii 
Bradornis microrhynchus 



Grey Wagtail 
Grey-backed Camaroptera 
Grey-backed Fiscal Shrike 
Grey-headed Sparrow 
Grey-rumped ·Swallow 
Harrier Hawk 
Helmeted Guinea Fowl 
Hildebrandt's Francolin 
Horus Swift 
Hunter's Sunbird 
Klaas's Cuckoo 
Kori Bustard 
Lammergeyer 
Lanner 
Laughing Dove 
little Swift 
Long-crested Eagle 
Mottled Swift 
Night jar sp. 
Nubian Vulture 
Nyar<za Swift 
Ostrich 
Pere,~rine 

Pin-uiled Whydah 
Plain-backed pipit 
Purp'e Grenadier 
Ratti ng Cisticola 
Red-billed Oxpecker 
Red-chested Cuckoo 
Red-eyed Dove 
Red-faced Apalis 
Red-rumped Swallow 
Redwing Bush Lark 
Redwing Starling 
Richard's Pipit 
Richenow's Weaver 
Ring-necked Dove 
Robin Chat 
Rufous Sparrow 
Rufus·naped Lark 
Rupell's Vulture 
Scaly Francolin 
Scarlet-chested Sunbird 
Schalow's Wheatear 

Motacilla clara 
Camaroptera brevicaudata 
Lanius excubitorius 
Passer griseus 
Hirundo griseopyga 
Polybariodes radiatus 
Numida melaegris 
Francolinus hildebranti 
Apus hours 
Nectarinia hunteri 
Chrysococcyx klaas 
Ardeotis kori 
Gypaetus barbatus 
Falco biarmicus 
Streptopelia senegalensis 
Apus affinis 
Lophaetus occipitalis 
Apus aequatorialis 
Caprimulgus sp. 
Torgos tracheliotus 
Apus niansae 
Struthio cemelus 
Falco peregrinus 
Vidua macroura) 
Anthus leucophrys 
Uraeginthus ianthinogaster 
Cisticola chiniana 
Buphagus erythrorhynchus 
Cuculus solitarius 
Streptopelia semitorquata 
Apalis rufifrons 
Hirundo daurica 
Mirafra hypermetra 
Onychognathus morio 
Anthus novaeseelandiae 
Ploceus baglafeht 
Streptopelia capicola 
Cossypha caffra 
Passer motitensis 
Mirafra africana 
Gyps ruppellii 
Francolinus squamatus 
Necterinia senegalensis 
Oenanthe lugubris 



Secretary Bird 
Speckled Mousebird 
Speckled Pigeon 
Spotted Eagle Owl 
Stone Chat 
Superb Starling 
Tawny Eagle 
Tawny-flanked Prinla 
Temminck's Courser 
Tropical Boubou 
Variable Sunbird 
Verreaux's Eagle 
Vitteline Masked Weaver 
Whalberg's Eagle 
White Pelican 
White-backed Vulture 
White-browed Coucal 
White-browed Robin Chat 
White-eyed Slaty Flycatcher 
White-fronted Bee Eater 
Willow Warbler 
Wood Warbler 
Yellow Bishop 
Yellow-rumped Seed Eater 
Yellow-vented Bulbul 

Saggitarius serpentarius 
Colius striatus 
Columba guinea 
Bubo africanus 
Saxicola torquata 
Spreo superbus 
Aquila rapax 
Prinia sublava 
Cursorius temminckii 
Laniarius ferruineus 
Necterinia venusta 
Aquila verrauxii 
Ploceus velatus 
Aquila wahlbergi 
Pelicanus onocratalus 
Gyps bengalensis 
Centropus superciliosus 
Coccypha heuglin) 
Dioptornis fischeri 
Merops bullockoides 
Phylloscopus trochilus 
Phylloscopus sibilatrix 
Euplectes capen sis 
Serinus atrogularis 
Pycnonotus barbatus 
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Certification 
Awarded to 

(j) 
KenGen 

KENYA ELECTRICITY GENERATING COMPANY LIMITED 
(KENGEN) 

P.O BOX 47936-00100 
NAIROBI, KENYA 

Bureau Vetitas CettUication certify that the Management System of the 
Above orgmin.tion bas been audited sod found to be in accordance 

With the requiremcots of the management symm sWldarda deWled below 

ISO 14001 :2004 
Scope of supply 

GENERATION OF ELECTRICITY USING THERMAL, 
GEOTHERMAL, HYDRO AND WIND ENERGY 

'1'" ehodl: uu.. catU"'*' YIIIidity pl_ all: (+254 20 4450560) 
Purd!cr cluific:aIionol ~ dot lrope of tIa. ttttiflCale ond tho: opplicaboTIIy nf the 

M-.- SylIlm\ ~ _, be ~ by c:oIIOUIting th<-~tion. 

IliIte: u«' JUly 2IlOl 

Certificate Number 1ND9S078 



Certification 
Awarded to 

(1) 
KenGen 

KENYA ELECTRICITY GENERATiNG COMPANY UMITED 
(KENGEN) 

P.O BOX 47938-G0100 
NAIROBI. KEN.Y A 

Bureau Veritas Certification certify that the Managemeot System of the 
above organisa.tiOn has been audited and found to be in IICCOIdance 

with the requttemel'llS of'the m.anagemeot system statl<fuds detailed belOW' 

Standards 

ISO 9001 :2008 
Scope of supply 

GENERATION OF ELECTRICITY USING THERMAL, 
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<D 
KenGen 

Kenya Elect.loelty 
Generating Company ltd. 

CORPORATE ENVIRONMENTAL pOLICY STATEMENT 

KenGen is fully committed to Iong-tenn environmentally sustainable development that is 
consistent with National and International Standards In the generaUon of safe and 
reliable electric energy. 

To achieve this commitment. KenGen shall: 

• Maintain and continually improve ilS Envirormental Management System. ~ased on 
the ISO 14001 Standard. prevent pollution and· mitigate environmental impacts 
resulting frOm Its operations and related activities. 

• Comply with or exceed the requirements of an applicable environmental laws. 
regulations and permit conditions. 

• Conserve energy generation resources sUdl as water. fuel oil. coal. steam. and 
biomass through application or state of the art technology and methods. 

• Set and continually evaluate environmental objectives, performance metrics and 
targets. 

• Ensure Its employees receive training on the EMS, key environmental impacts and 
responsibilities associated with their IndMdual jobs. 

• Participate and promote projects and programs that contTibute to reduction at 
Greenhouse Gas Emissions such as the Clean Development Mechanism (COM) and 
therefore contribute to the earth's sustainablllty. 

• Communicate its Environmental Policy and Performance to employees and other 
stakeholders. 

Signed 
I~ to 

0l~~~\.~ 
MANAGING DlRE&R & C.E.O 
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MEETING AT THE MAASAI CULTURAL CENTRE 



MINUTES FOR THE VILLAGE MEETING HELD AT CULTURAL 
CENTRE ON 28 SEPTEMBER 2009 

AGENDA: PUBLIC CONSULTATIONS AND DISCUSSIONS ON THE 
OLKARIA I UNIT 4 AND 5 AND OLKARIA IV POWER STATION 
PROJECTS. 

Minute 2811: Preliminaries 

The meeting began with a word of prayer at 12 noon. 

Minute 2812: Chairman's Introductory Note 

The Chairman. Mr. Orkoskos, explained that people are present after coming back from cattle 
herding. They would therefore like to know the project description and requirements in detail. 

Minute 2812: Introduction of the Proposed Project by the Project Environmentalist 

'. G Owuor explained the project description in summary, showing the spatial extent of the 
proposed project area for Orkaria IV power station. He also explained the need for expansion 
of geothermal power development based on the country's need for electricity in the face of 
current power rationing. 

" He further explained that there are people living within the proposed project area and due to 
the expected safety threat to people living in the project area, there would be need for 
resettlement, should the project go forward. 

• The community was informed that an Environmental and Social Impact Assessment Study 
was being conducted to identity the expected positive and negative impacts of the proposed 
project 

• He clarified that the resettlement would be done in a procedural and humane manner and not 
through evictions and invited the community members to give their comments and opinions on 
the proposed project. 

Minute 2814: Comments, questions and issues raised by community members 

Village Chairman: Mr. Orkoskos 

• Due to the big number of attendants, the chairman requested that four men and four women to 
speak for the people after which any matters arising will be discussed. As the chairman he 
had comments to give as well. 

• He stated that historically, the Maasai occupied a large part of the country but have been 
marginalized over time. Meetings have been held in the past but people were not given the 
minutes. He also clarified that the project found the community and not the other way. 

• Mr Orkoskos stated that his family was moved from the land on which Olkaria I is located. 

Inquiry by M Kenya: 

• Who exactly was coming to develop geothermal power, is it Ministry of Wildlife, Geothermal 
Development Company (GDC) or Kengen? 

• Why not simply compensate them instead of having to re-Iocate them? For example. 
compensation tor construction wayleaves for the pipes. 



Answer by G Owuor 

• G Owuor clarified that in the past ESIAs were not conducted as this began with the enactment 
of the Environmental Management and Co-ordination Act (EMCA) in 1999. In addition, 
procedures for conduct of resettlement have been changing over time to allow for more 
humane' procedures in resettlement. 

• On the need for moving now after aU these years as KENGEN neighbours. the 
environmentalist explained that there will be new impacts from Olkaria IV and Units 4 and 5 of 
Olkaria I leading to increased cumulative environmental impacts from Olkana I, II, III and Iv. 

Inquiry by M Kenya 

Are there any other organizations involved in the project? 

Answer bv G Owuor 

G Owuor answered that as KENGEN and the Government of Kenya may not be able to finance a 
project of this magnitude, international financing corporations would end up funding the project. 
Examples of these corporations include World Bank, Intemational Finance Corporation, Japan 
International Co-ordination Agency and African Development Bank. 

Inquiry by M Kenva 

There was a meeting for village elders in Simba Lodge and the agenda for the meeting was not 
provided beforehand. He also heard that a surveyor was at the village. He however feels that an 
information' session should have been done for each villager before the census was done. 
Secondly as there was no letter to the village elder, some villagers felt that there could have been 
a sinister agenda behind the whole exercise. 

Answer by G Owuor 

G Owuor apologized for not having written a letter to the village elder, however, the consultants 
had contacted the District Commissioner to organize for the meeting who in turn contacted the 
village elders so as to follow the civil administration organization. The consultants had met with 
the DC and the village elders prior to the census so as to enable the community leaders to 
communicate the purpose of the exercise to the community. 

Inquiry by unidentified villager 

Why was the study ongoing yet the project had already started? 

Answer by G Owuor 

G Owuor explained that what was going on was the exploration for Olkaria IV. The current study 
was for the power generation station. 

Inquiry by M Kenya 

If there is no land for people to be resettled what will happen? How can NEMA help them and 
why is KENGEN telling them to move? 

Answer bv G Owuor 

The study is meant to identify all these constraints and find solutions, 



Inquiry by unidentified villager 

What is the extent of the project impacts? Will it pass through Narasha, Cultural Centre, 010 
Mayana and 010 Munyak? As staff working in Olkaria power stations are fine, why should the 
locals move? 

Answer by G Owuor 

G Owuor answered thay the extent for the study covers the areas with the wells and the results of 
the noise and air modeling studies. Hence the inclusion of all these villages. 

As for KENGEN staff safety, KENGEN has an Occupational Health and Safety Policy, facilities 
and procedures for the safety of staff. They however do not have the resources to provide the 
same for the communities. 

comment by MOle Senjo 

He has lived in the project area for 69 years, The power generation companies and the park 
bund them living in the project area and they are yet to have any negative health impacts from 
hving in the vicinity of the project area, 

j(omment bv G Saldenya 

-'he community has lived in the project area aU these years and they have titles for the land. 
However, people had been forcefully evicted in the past. The area they were pushed to right now 
(Gultural Centre) is prone to flooding. The power companies have also not built them health 
centres, roads or given them access to health centres, He feels that the power companies are 
waiting for them to die out thus leaving the land empty for the power companies to move in. 

Gultural centre was established to provide an income and to maintaln the maasa! culture. 
KENG EN does not employ people from this community even when they are educated. 

Kedong is a desert thus not a good resettlement option. They would not like to be resettled in 
areas that are not productive in terms of agriculture and pasture. Examples of good areas are 
Ndabibi, Moi Ndabibi and Kongoni. 

Mai Mahiu is not a good option for rettlement as the community were psychologically affected the 
last time they were there when they were shot at by helicopters some fatally, to chase them out of 
the area. 

Comment bv Z Nqamusi 

people feel that the decision has already been made yet they do not want to move. The 
community is yet to see any benefits from the current project. Moreover, he was one of the 
people who were ·conned" in 1975 during the gazettement of Hells Gate National Park. They had 
been told to expect benefits from the park such as reduction of livestock diseases from their 
interactions with wild animals. He is yet to see the benefits of the park. Despite being shot at in 
1 he past, he will not agree to move. 



Comment by Pastor Senjo 

People have been counted before but they were not compensated. The community therefore has 
no faith in the resettlement process. The distances between Olkaria and the settlements differ. He 
wonders why the people in cultural centre and Narasha were counted yet those in Oserian and 
Kamere were not. They therefore feel as though the process is targeting the Maasai community 
to move them from their land. 

Comment by G Saidenya 

The community should be given a certain amount from KENGEN income (profit shares). The 
community does not get any scholarships from KENGEN. For example, the Maasai community in 
Magadi benefits from the company. 

Each village has 12 elders and they should be invited to any future meetings. Members from 
other areas (manyattas) were also present for the meeting 

World Bank has allocated money before but none of it has ever been given to the community for 
schools, hospitals or roads. KENGEN also needs to compensate other people such as people in 
Oserlan, Kamere and other areas. 

Minute 28/5: Closing 

There being no other business the meeting closed at 2pm. 



MEETING AT MOl NDABI 



MEETING AT THE CHIEPS OFFICE IN NDABIBI 



MINUTES FOR THE VILLAGE MEETING HELD AT THE CHIEF'S 
OFFICE-NDABffiI LOCATION ON 29 SEPTEMBER 2009 

AGENDA: PUBLIC CONSULTATIONS AND DISCUSSIONS ON 
THE OLKARIA I UNIT 4 AND 5 AND OLKARIA IV POWER 
STATION PROJECTS. 

Minute 29/1: Preliminaries 

The Chief in~roduced the consultation team to the villagers. The consultation exercise was part of 
the agenda of the baraza. 

Minute 2912: Introduction by G Owuor 

The environmentalist presented a summary ot the project description including the expected 
Jenefits. He explained that the purpose of the meeting was to get the comments and concerns ot 
:he residents of Ndabibi as neighbours of the proposed project. He further explained that the 
~tudy was on environmental impacts thus he elaborated that environmental issues touched on air. 
Nater and soil quality, human health, effects on livestock and wildlife. 

Minute 2913: Issues and Comments raised by Ndablbi residents 

" Hassan G commented that he had lived in Ndabibi for 40 years and was yet to see any 
negative impacts. He would however like to see the youth in the area getting jobs which 
would be a positive impact. 
A villager (who did not state his name) explained that he has noticed that livestock 
miscarry their young before the end of the gestation period. On inquiring from the old men 
in the village, he was informed that this started occurring when KENGEN became 
operational. The iron sheet roofing also doesn't last as long as it used to. 

• Milka Wakonyo stated that the steam affects children and sick people especially those 
with respiratory problems. 

• Another villager stated that they have been experiencing earthquakes and faulting since 
2003. The community therefore requested that KENGEN sends a geologist to take a look 
at the faults and advise them accordingly. ADC had given the people farms but they had 
to move when the crack started forming. It gets worse with the EI Nino rains. There is 
also a rotten smell that reaches the village during the rain season during which children 
get colds and people get sick. 

• People also used to plant oranges and cypress but nowadays they do not do so well. The 
community therefore wonders it it is simply because of change in weather patterns or 
whether the fumes from Olkaria have anything to do with the changes. 

• Another villager thanked KENGEN for power as previously the village was in darkness. 
He however asked when the distribution lines would be expanded to all the homesteads 
in Ndabibi. He would like for youth in Ndabibi to get jobs in the proposed project. 

• John K stated that they were not against the project. As KENGEN has tree seedlings, a 
good CSR programme would entail KENGEN providing the community with tree 
seedlings for the community members to plant in their homesteads and help improve the 
air quality. 

• Milka Wakonyo also stated that other CSR programmes would include development of 
water projects, construction of a new primary and secondary school and initiatives to help 
mentally handicapped children / members of the community. Currently people collect 
water from steam jets which is not always adequate. 

• The Chief reported that he had received a report that some village elders asked for a sh 
5,000 brib~ from a resident of Ndabibi in order to secure a job in KENGEN. 



Minute 28/4: Responses by A Ngatti 

The environmentalist stated that some of the environmental impacts expressed by the villagers 
would be confirmed during the current study. As of now it is known that the ·rotten smell" which is 
hydrogen sulphide has some environmental impacts. The extent and severity of these impacts at 
Ndabibi may be less than those at the power station itself but this can be confirmed during the 
study. The ESIA report will then be made public so that the community can be informed and given 
a chance to comment whether the proposed mitigation measures are adequate. 

Minute 2815: Response by Mr. Ndetei of KENGEN 

Mr. Ndetei stated that he had noted that the community members had asked if KENGEN could 
provide tree seedlings. He informed the villagers that the would simply have to put a request in 
writing to KENGEN's environmental officer. 

Minute 2816: Comment by the area Counselor and area Chief 

The counselor stated that he had already received 3,000 tree seedlings from KENGEN which are 
in the pubic school, the Chief also stated that he had received 2,000 trees from KENGEN. The 
seedlings are all to be used in the Location. 

Minute 2811: Resettlement of Project Affected Persons (PAPs) 

G Owuor explained that the people living in the proposed project area would have to be resettled. 
These people currently live in the villages of OLO Maiyana, 010 Sinyat, 010 Nongot, Cultural 
Centre and possibly Narasha. One of the suggested areas of resettlement was Ndabibi Location. 
He therefore inquired to get their comments on the issue. 

The villagers wanted it known that there are some of them within the location who currently do not 
have land. They however stated that so long as they acquire that land in a proper I legal manner, 
the residents of Ndabibi would welcome them with open arms. 

Minute 2818: AOS 

The Chief requested the residents to avail themselves once the ESIA report was made public to 
give their comments and views. 

There being no other business the meeting closed at 5.00pm with a word of prayer. 



MINUTES FOR THE VILLAGE MEETING HELD AT MOINDABI SUB 
LOCATIONON 30 SEPTEMBER 2009 

AGENDA: PUBLIC CONSULTATIONS AND DISCUSSIONS ON THE 
OLKARiA I UNIT 4 AND 5 AND OLKARIA IV POWER STATION 
PROJECTS. 

Minute 3011: Preliminaries 

The meeting began witb a word of prayer from one of the residents at 3.15PM. 

Minute 3012: Assistant Chief Introductory Note 

The Assistant Chief Mr.John Kamau explained to the residents the purpose of the meeting and 
invited G.Owuor to explain in details on the upcoming projectand why the residents had to be 
consulted before implementation of the project. 

Minute 3013: Introduction of the Proposed Project by the Project Environmentalist 

• G Owuor explained the project description in summary, showing the spatial extent of the 
proposed project area for Olkaria IV power station. He also explained the need for expansion 
of geothermal power development based on the country's need for electricity in the face of 
current power rationing. ' 
He further explained that there are people living within the proposed project area and due to 
the expected safety threat to people living in the project area, there would be need for 
resettlement, should the project go forward. 

", Moindabi community was informed that an Environmental and Social Impact Assessment 
Study was being conducted to identify the expected positive and negative impacts of the 
proposed project 

.. He clarified that the resettlement would be done in a procedural and humane manner and not 
through evictions and invited the community members to give their comments and opinions on 
the proposed project, 

Minute 3014: Assistant Chiefs Invite for Comments 

The Assistant Chief commented first before inviting comments from the residents. He commented 
on Job opportunities from the existing Kengen Projects where he said that they should be 
Included in meetings held periodically concerning the project that affects the community and not 
)nly when the Kengan staff want to make a visit to the area; the village should be considered 
Nhen job opportunities are available so as to benefit the residents since they are immediate 
',eighbours to the power station 

Minute 3015: Residents Comments 
rhe residents in support of what the assistant chief said had the following comments: 

• The fumes from the kengen holes affect their health where they experience headaches 
• The emissions from the stations mix with rain water forming sulphUric acid which 

corrodes their roofs 
• They emphasized on equal job opportunities to all the villages surrounding the station so 

that they can benefit from the station 
• They requested if kengen can assist in installing electricity to pump water from the 

boreholes instead of using diesel which is rather expensive 



• Trees should be distributed oftenly as they help keep the environment clean from the 
fumes and may act as water eatchment areas which will in tum make their land fertile 

• The running water from til neamy source goes to waste so they requested if a dam could 
be built to trap the water so that they can harvest the water and use it for other purposes 

• Infrastructure improvement (r08ds,wster,electricity) and also if more schools can be built 
in the area to improve their living standards 

• One of the residents wanted to know the depth of the Kengen holes and whether the 
fumes from the holes affects their soil 

Minute 3018: Respondanee From Kengan Staff and G.Owuor from GIBB AFRICA 
Nicholas Wairegi from Kengen commented on the issues raised by the residents as stated below; 

• The community should form a committee or agree on one person who will be 
representing them in the meetings held at Kengen so as to improve their chances of job 
opportunities since they have someone to /Ink them to the community. 

• Conceming the trees he said that trees are only distributed during the rainy season when 
the grounds are fertile so that they can not go to waste due to lack of water. He however 
said that they have been distributing trees to schools in the area where they are sure of 
maximum care from the school community. He assured them that more trees will be 
distributed as soon as the rains set in . 

• Conceming the upcoming olkaria project he assured them that once the power station is 
built this will reduce the amount of hazardous fumes that escape into the atmosphere so 
the issue of fumes affecting their health will be solved . 

• He assured the residents that issues such as the dam, electricity to pump their water 
from the boreholes are under discussion and they will be kept updated through their 
assistant chief. 

• G.Owuor assured the residents that the Kengen holes are about 1km below ground 
surface and so this does not have an impact on their soil. 

Minute 3017: Closing Remarks from the Assistant Chief 
The Assistant Chief concluded the meeting by assuring the residents that a representative 
committee will be formed to represent them at Kengen,he later gave a vote of thanks to a/l the 
attendants and there been no other issue to discuss the meeting ended at 4.00PM with a word 
of prayer form one of the residents . 

(attendance list IIttBched behind) 
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INITIAL MEETING WITH VILLAGE ELDERS 



MINUTES FOR THE MEETING HELD AT SIMBA LODGE WITH MAASAI 
VILLAGE ELDERS ON 14 SEPTEMBER 2009 ON THE PROPOSED KENGEN 
OLKARIA IV PROJECT. 

Minute 1: Preliminaries 
• The meeting began at 1130 am with a word of prayer. The meeting was conducted in swahili to 

ensure that everyone understands the proceedings; 
• The, DC is the chairperson of the meeting. If there are any additional meetings the DC was 

requested to help co-ordinate; 
• Elizabeth Ndinya introduced the team, who introduced themselves including the enumerators; 
• 12 Village elders and representatives introduced themselves. One village elder was however 

missing. 

Minute 2: Address by KENGEN Olkaria General Manager 

• KENGEN Olkaria General Manager summarised that the project was under Olkaria I and Olkaria 
IV whereby KENGEN plan to generate 280MW which will be added to the national grid. Apart 
from the units themselves the project will introduce infrastructure to the project area to support 
the new units. 

Minute 3: Address by the District Commissioner 

DC thanked KENGEN and GIBB for calling for this meeting; 
He gave a summary of the importance of electricity generation in Kenya especially in light of the 
current rationing. He also stated that the government is committed to electricity generation; 
He explained that geothermal power is one of the sources to be tapped for electricity generation 
and pointed out that the Rift Valley has great potential for geothermal power production; 
He however pointed out that co-operation of stakeholders is important for this programme to be 
implemented; 
The DC pOinted out that another aspect for consideration of land that will be required for 
expansion. It would therefore be important that all stakeholders be involved to ensure that the 
process is open and smooth; 
The village elders were therefore informed that their presence was important as the leaders of the 
Maasai community in the project area; 

• He explained to the leaders that they would be called upon to identify any people who may settle 
in with the intention of getting compensation falsely. It would therefore be important that once the 
enumeration commences people should not move into the area. 

Minute 4: Address by E Ndinya 

.. Gave thanks to all for attending and explained that this is the initial meeting and that other 
meetings will be forthcoming, including one to present the study findings; 

t Minute 3: Address by G Owuor-Field Work Team Leader; 
t. Social Impacts assessment is important as it is important to understand how the project will affect 

the social environment; 
He asked for permission from the village elders to conduct the social survey. He requested that 
cut-off date be today. This is because with technology, it would be very easy for people to 
communicate on what is going on; 
He then introduced the Social Environmentalist to give a summary of the Survey Form. 



Minute 5: I.ues mised by Vii/age Elders / Leaders. 

• The elders stated that they have a secretary to translate to English 
• In the past they lived where Olkaria II is and were displaced to where Olkaria IV is. They are 

happy about this meeting and will participate fully. 
• He assured the DC and KENGEN Manager that they support the project and are together with the 

government. 
• 
• The stated that the land required for the project belongs to them and the land is already occupied 

and the people own the land. They are however ready to dialogue. 
• They thank KENGEN for considering them as previously they were never recognized but now 

they are being consulted as stakeholders. 
• They however do not support forced eviction. 
• Welcomed the GIBB Team and stated that they will give the information required. 
• Will need to understand from GIBB the expected project impacts to justify eviction. 
• They will take the message to the grassroots and ensure that they will not bring people from other 

areas. 
• They will support the project but also expect to benefit from the project. 
• They have documentation to support the fact that the land belongs to them. Thus they are asking 

for information on the correct procedure for resettlement and that is should be done in a humane 
way. Each individual should be dealt with fairly. 

Minute 6: Question by Land Valuer 

Do they have documentation for land ownership? This question would be answered later in the 
agenda. 

Minute 7: Additionsl issues raised by V/llage Elders 

Mr. Kipenju Ole Topoika 

Kenya power started in 1971. They never objected and have always moved. They however were not 
consulted previously and thus thank KENGEN for this meeting. 

They are not against any development. They feel they have been marginalized in the past yet the 
resources are in their home. 

Mr. SilomB 

They were inhumanely re-Iocated in the past. Houses were burnt yet their grandfathers were from 
that area. 

KENGEN has helped the community and have lived in harmony since 1971. The point to note is that 
people would not be living there if they had other alternatives. 

Mr. Orkoskos 

Was forcefully evicted from Olkaria II and are thankful that this process is now inclusive of them. 
Assured the meeting that they aim for peaceful co-existence. He asked that they should be treated 
humanely. This is their home and they were born there 

Mr. Kisotu: 

Thanked the DC for his efforts as he is concerned with the District members' welfare. He wanted to 
clarify that the first KENGEN wells and Hell'S Gate National Park found the people there. At that time 



there was no knowledge of title deeds. This awareness came later. He stressed that KENGEN and 
the DC should know that the land belongs to them. They are given minimal benefits which include 
jobs as casuals. They however have community members with higher qualifications for employment 
by KENGEN. 

People die· all the time as other people eat from their land but they, the resource owners, are left 
hungry. Permanent schools are not built there as the community members are told that they do not 
own the land, therefore permanent structures cannot be built. In the same line, an NGO has proposed 
to lay for them a water pipe from KENGEN to their households. This was also stopped as it was 
stated that the community members do not own the land. 

Assured the team that they will guide the enumerators through the villages. 

Bishop Nldpai 

They have an inter-denominational group that looks into the needs of the Maasai community, hence 
he was invited for this meeting. They know where all the community members live. 

He stated the importance of establishing the impacts of the project on the community. People have 
co-existed with other projects and also benefited from having the project in their land. 

He pointed out that displacement of people without giving them re-Iocation options could negatively 
affect the environment as they would be forced to move into areas that may be demarcated as 
Gonservation areas. 

'~he community has had land issues since colonial times, when they were displaced by colonialists 
and marginalized. He therefore stated that the communities have land ownership documentation. 

l<ENGEN were therefore invited to go and see the documentation at a later date. 

')/e Topoika 

In 1966 Ole Topoika (Ole Sinyat) was employed by Kedong. He is the one who did the beacons for 
Kedong boundaries thus he knows that the Kedong boundary does not reach the land where Olkaria 
IV is located. He can show KENGEN the boundary for Kedong in relation to Olkaria IV. Other land 
owners in the vicinity include Kedong, Akira Ranch and Longonot. 

The DC re-assured the elders that their issues were being taken into consideration hence the 
meeting. 

Minute 8: Question by Land Valuer 

The land valuer requested the village elders to show him their village boundaries. The villages are: 

• Cultural Centre; 

• 01 Olongonot; 

• 010 Mayana; 

• 010 Munyak; 

• Sanctuary; 

• Narasha. 



Minute 9: Issues l1iIistild 

• Clarification of cut-off date: Stated that there is no corruption so people should be given more 
time before census can begin; 

• Asked that the findings and recommendations of the study be presented to stakeholders; 
• Asked to be given information on possible project impacts so that they can give informed 

comments; 
• Thanked the DC and KENGEN for the initiative. 

Minute 10: Resettlement Options 

The elders stated that they would have to discuss that with the villagers on possible relocation 
options. They however raised the following questions: 

What about expansion in future days? This information is important so that the communities do not 
end up selecting a land parcel where they would have to be re-Iocated again. Could other 
communities that could be affected in any future expansion program also be counted under this 
study? 

• The GM Olkaria explained that this is the first stage and that once the study is done the 
report would be taken back to KENGEN and the Government for discussion. The outcomes 
would them be tabled to the community to get their comments on the whole study. 

• KENGEN knows the areas with potential for geothermal power production so that information 
will be made available. They therefore would not agree for people to be re-settled in these 
areas. 

• He explained that in a geothermal power production site, there are areas where human 
occupation is not allowed due to the possible safety risks they would be under. The study is 
expected to show areas. 

Will the team be doing the work together? 

• The enumerators and surveyors are conducting different studies thus they will be working 
independently. They different team members can also plan a schedule with the village elders 
during the session after lunch break. 

The Meeting took a lunch break at 2pm. 

Minute 11: Consultation Program 

• Cultural Centre Wednesday 16/9/09 
• 010 Sinyat Thu 17/9/09 
• OloOlongonot Thu 17/9/09 
• 010 Mayan Friday 18/9/09 
• Narasha Sat 19/9/09 
• Sanctuary Sunday 20/9/09 
• 010 Muyak Wed 16/9/09 

The cut-off date was therefore set at Wednesday. 16/9/09 which is also the census start date. 



MINUTES FOR THE PUBLIC CONSULTATION MEETING WITH NAlVASHA 
DISTRICT OFFICERS AND CHIEFS ON THE PROPOSED KENGEN OLKARIA 
I UNIT 4 AND 5 AND KENGEN OLKARIA IV POWER STATIONS HELD ON 17 
SEPTEMBER 2009. 

Minute 1: Preliminaries 

The meeting began at 2pm with a word of prayer. The ESIA Team presented a summary of the 
proposed project. 

Minute 2: Comments and Issues Raised by P8i1icip8nts 

District Officer (DO) Konqoni 

The DO stated that she should be informed and involved in the public meetings. 

phlet Hells Gate Area 

• All the villages to be affected by the project have cases on land disputes; 
• Ownership disputes will have to be resolved; 
• Past evictions have pushed the community members to the limits. There are neighbours in the 

area who are farmers such as the Maiella area; 
• Community has not benefited from employment by KENGEN; 
• Projects on Community Social Responsibility (CSR) cannot be implemente because 

companies in the area do not want permanent settlers there; 
.' Total eviction and resettlement should be discussed at length. 

f:hief Male/Is Area 

., Land disputes were resolved and there are no pending cases. Ngati Farmers are to sell land 
for drilling. The people are to be relocated to an area as awarded by the court; 

~ The people from Malella sell their land for drilling of wells but they do not get jobs; 
.. Developments by KENGEN are not given to the people of Malella; 
• Fumes from the station make the vegetation dry up; 
~ Water drainage should include drainage of brine; 
• Are there any effects of project impacts on the iron sheets? 

.chief Moindabl Area 

" There are odours in the area and chickens have been known to die; 
., Noise effects are also felt in the area. 

<thief Karan Area 

, Human animal conflicts are experienced when animals migrate to other locations. These 
animals include zebras and baboons; 

• There would be changes in the social lives of project affected persons through hpurchase of 
land; 

:0 KENGEN CSR programmes are not being felt. For example they gave the chief only 1000 tree 
seedlings; 

• The have rain precipitate Which is yellowish in colour. 



Chief Hens Gate 

• KENGEN should consider rural electrification for surrounding communities as a CSR program. 
Kamere Centre which is 2km away has no power; 

• CSR for Naivasha Community could include construction of secondary schools and 
employment for the youth. More graduates from the area should be employed. There should 
be a structured memo on employment at the ~O's Office. Currently KENGEN employ a 
cleaning contractor from Nairobi; 

• He recommends benefits to the people who gave the land to KENGEN. Expansion of the area 
would lead to more industries; 

• They have security problems due to conflicts on illegal grazing between herders and farmers. 
In the months of January to April as there are no areas for grazing; 

• KENGEN should provide transport for public meetings; 
• What is the effect of drilling wells on Lake Naivasha? 
• The road constructions should open up the satellite areas; 
• There will be a reduction on tourism benefits from cultural centre as only KWS will be left to 

benefit from Tourists. The gorge is a strategic area for local communities which allows them to 
attract tourists; 

• The communities are anxious to know how wide the geothermal area is; 
• Impacts on education: there are three schools in the project area that is Narasha, Olkaria and 

010 Nongat Primary which are parHy sponsored by KENGEN;; 
• The KENGEN community is expected to live in a closed off area separate from the rest of the 

community. This should reduce incidences of HIVlAIOS infections; 
• Tree seedlings should be given to compensate for vegetation loss in the area; 
• KPLC is yet to compensate people for the 220KV line for the Turkana wind power and Olkaria­

Kessos line. 

Chief Kiiabe (Me; Maahiu) 

KENGEN should show the co-relation between geothermal activity and faults in the area. 

Minute 3: AOS 

There being no other business the meeting ciosed at 4.30pm. 



MEETING AT MAIELLA SETTLEMENT 



MINUTES FOR THE VILLAGE MEETING HELD AT MAIELLA 
LOCATION ON 30 SEPTEMBER 2009 

AGENDA: PUBLIC CONSULTATIONS AND DISCUSSIONS ON THE 
OLKARIA I UNIT 4 AND 5 AND OLKARIA IV POWER STATION 
PROJECTS. 

Minute 3011: Preliminaries 

The meeting began with a word of prayer from one of the residents at 12.45PM. 

Minute 3012: Chief and Assistsnt Chief Introductory Note 

The Chief Mr.Francis Kuria and Assistant Chief Mr. Julius Mwangi explained to the residents the 
purpose of the meeting and invited G.Owuor to explain in details on the upcoming project.and 
why the residents had to be consulted before implementation of the project. 

MInute 30/3: Introduction of the Proposed Project by the Project Environmentalist 

• G Owuor explained the project description in summary. showing the spatial extent of the 
proposed project area for Olkaria IV power station. He also explained the need for expansion 
of geothermal power development based on the country's need for electricity in the face of 
current power rationing. 

• He further explained that there are people living within the proposed project area and due to 
the expected safety threat to people living in the project area. there would be need for 
resettlement. should the project go forward. 

• Maiella community was informed that an Environmental and Social Impact Assessment Study 
was being conducted to identify the expected positive and negative impacts of the proposed 
project 

• He clarified that the resettlement would be done in a procedural and humane manner and not 
through evictions and invited the community members to give their comments and opinions on 
the proposed project. 

Minute 3OI4:Chiefs Invite for Comments 

The Assistant Chief commented first before inviting comments from the residents. He commented 
on various complains from residents on the fumes that come from the Kengen Holes and 
requested if the issue can be addressed as soon as possible. 

Minute 3015: Residents Comments 
The residents in support of what the assistant chief said had the following comments: 

• The fumes from the Kengen holes has affected them as follows: 
o They experience headaches, Typhoid since they feed on rainwater from their 

roofs which are corroded and pregnant women have miscarried. 
o Their livestock especially chicken have died because of the fumes 
o Shortage of crop harvest has been experienced due to sulphuric acid from the 

holes being washed down to the soils that makes the soil infertile, 
o Their human lifespan has also been reduced due to effects of the fumes 
o The emissions from the stations mix with rain water forming sulphuric acid which 

corrodes the roofs of their houses 
• They have experienced earth tremors which originate from the station which makes them 

feel insecl?re on their safety 



• The residents recommended the following: 
o They requested if kengen can assist in Installing electricity to pump water from 

the boreholes instead of using diesel which is rather expensive 
o Trees should be distributed oftenly as they help keep the environment clean from 

the fumes and may act as water catchment areas which will In turn make their 
land fertile 

o Crop seedlings should also be distributed to support food security in the area. 
o Infrastructure improvement (roads,water,electricity.ho6pitals should be fully 

equipped to avoid long distances to Naivasha town tor treatment) and also If 
more schools can be buin In the area to improve their living standards 

o Job opportunities should be equally distributed among the villages surrounding 
the project so as to Improve their living standards 

o Iron sheets should be distributed periodically to replace the ones corroded by the 
fumes from Kengen. 

o Inorder to reduce conflicts among them(kikuyus) and maasais the maasal should 
be allocated land far away from them Incase there will be naed for resettlement 
for these communities 

o All homesteads should be allocated piped water to reduce the long distances 
covered in search of water. 

Minute 3016: Respondence from Kengen Staff and G.Owuor from GI88 AFRICA 

Nicholas Wairegi from Kengen commented on the issues raised by the residents as stated below; 
• Concerning the trees he said that trees are only distributed during the rainy season when 

the grounds are fertile so that they can not go to waste due to lack of water. He however 
said that they have been distributing trees to schools in the area where they are sure of 
maximum care from the school community. He assured them that more trees will be 
distributed as soon as the rains set in. 

• Concerning the upcoming oIkaria project he assured them that once the power station is 
built this will reduce the amount of hazardous fumes that escape into the atmosphere so 
the issue of fumes affecting their health will be solved. 

• He assured the residents that issues such as electricity to pump their water from the 
boreholes are under discussion and they will be kept updated through their assistant 
chief. 

• G.Owuor assured the residents that studies will be done on typhoid diseases caused by 
the Kengen fumes and results will be given to them through their chief 

• 

Minute 3M: Closing Remarks from the Assistant Chief 
The Chief concluded the meeting by assuring the residents that he will make a follow up on the 
issues they have raised, he then advised them not to resist incase they are resettled to avoid 
conflicts with the government, he later gave a vote of thanks to a/l the attendants and there being 
no other business to discuss the meeting ended at 2. 15PM with a word of prayer torm one of the 
residents. 

(Attendance list attached behind) 



MINUTES FOR THE MEETING HELD IN KAMERE AS PUBLIC 
CONSUL TA nON FOR THE PROPOSED OLKARIA IV AND I AT KAMERE 
MARKET CENTRE ON 28 SEPTEMBER 2009 

Minute. 1: Preliminaries 
The Area Chief commenced the meeting at 4.30pm by introducing the GIBB Environmental team. 

Minute 2: introduction of Project 
The Environmentalist (G Owuor) gave a summary of 'the proposed project to start off the 
discussions 

Minute 3: Comments by Community Members 

Mr. Soloo: 

• There are no roads, water supply or electricity in Kamere. When there's no power, thieves 
attack the households at night; 

• As KENGEN gets power from Natural Resources in the area, they should help by supporting 
community initiatives; 

• Humane Treatment: some people from the community went to KENGEN to ask for 
employment but they were called for security guards; 

• Would like to get better quality of water with help from KENGEN; 
• As this is KENGEN land. they would like to get space for their market; 
• KENGEN should help them get power instead of taking it aU to Nairobi 

Grace Njuguna: 
• Would like to get better roads and water with help from KENGEN 

John: 
• KENGEN has been here for years with a dispensary in the area (Mvuke) yet the people in 

Kamere have to go all the way to Naivasha for medical services. As KENGEN is a parastatal 
they should help to improve access to medical care. 

Enyjronmentallmpacts 

• They have noted that KENGEN gives milk to their staff in the morning; 
• Inquired whether other communities in the project area will also be consulted? He was 

informed that they would be consulted. 

John LekisB 
• Pregnant women are the people who are most affected by hydrogen sulphide. 

A lady however refuted the claim as she stated that she has had three successful pregnancies 
and births. She also pOinted out that there are people who work in flower farms in the area. 

Benson Macharia 

• The Naivasha community depends on Lake Naivasha for water supply. He inquired whether 
KENGEN activities affect the supply. 

Patrick Karakacha 

• He stated that increase in power plants will lead to an increase in population. How would the 
additional waste water be handled? 



• He inquired whether the current methods are polluting the lake. 
• He also stated that some people in Kamere fetch water from a pipe whose source is 

unknown. 

Andrew 

• If the project is expanding it is important for the people to understand the benefits and 
negative impacts of the project. They would also like to know the status of environmental 
impacts, social benefits and legal compliance of the projects; 

• He would also like that more meetings of this nature are held so that people can give more 
input. 

• A villager who did not identify himself inquired if monitoring of seismic data in the project area 
was being done; 

• He was informed that KENGEN has been monitoring seismic activity. 

Minute 4: AOS 

There being no other business the meeting closed at 5.30pm. 
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MEETING WITH NAIVASHA DISTRICT OFFICERS AND CHIEFS 



MINUTE.." .FOR THE PUBUC CONSULTATION MEETING WITII NAIV ASHA 
mSI'RlCr OFFICERS AND CHIEFS ON THE PROPOSED KENGEN OLKARlA 
1 uNIT 4 AND 5 AND KENG-EN OLKARlA IV r·OWER STATIONS HELD ON 17 
SEPTEMBER 2009. 

Minute t: Preliminaries 

The meeting began at 2pm wHh a word of prayer. The ESIA Team presented a summary of the 
proposed project. 

Minute 2: Comments and ISSIl9$ RBIsed by PartIcipants 

District Qfjjoor CDOI Kongoni 

The DO stated thaI she should be informed and involved in the publio meetings. 

Chief He1L<; Gate Area 

• All the villages to be affected by the project ha\le ca"leS on land disputes; 
• Ownership disputes will have to be resolved; 
• Past evictions have pushed the community members to the limits. There are neighbours in the 

area who are farmers such as the Maiella area; 
• Community has not benefited from employment by KENGEN; 
• Projects on Community Social Responsibility (eSR) cannot be implements because 

comp .. "mies in the area do not want permanent settlers there; 
• Tota! eviction and resettlement should be discussed at length. 

Qhief Msielia Area 

• Land disputes were resoived arK.l thers an~ no pending cases. Ngati Farmers are to seil land 
for drilling. The people are to be relOGatfJd to an area as 8wanded by the court: 

• Tile people '/rom Maielta sell their land tor drilling of wells but tna\( do not get jobs; 
• Developments by KENGEN are not given to the people of Maie!la; 
• Fumes from the station make the vegetation dry up; 
• Water drainage should include drainage of brine; 
• Are there any effects of project impacts on tl1e iron sheets? 

• There ara odours in the area and chickens have been kom'l/!1 to diE,; 
• Noise effects are also fell in the area. 

Chief KaraU Ar@. 

• Human animal cunflicts are experienced wnen animals migrate to other locations. These 
animals include zebras and baboons: 

• There would be changes in the SOC!::'.! lives oi project affectedpersoos through hpurchase of 
land; 

• KENGEN CSR programmes are not being le!t. For exa!'llple they gave the chief only 1000 tree 
seedlings; 

• The hF,tve "ain precipitate wllieh is yeHowish In colour. 



ellie' Hells Gate 

• KENGEN should consider rural electrification for surrounding communities as a CSR program. 
Karnere Centre Which is 2km away has no power; 

• CSR fm Naivasha Community could include construction of secondary schools and 
employment for the youth. More graduates from the area should be employed. There should 
be iii structured memo on employment at the DO's OffIce. Currently KENGEN amploy a 
cleaning contractor from Nairobi; 

• He recommends benefits to Iha people \vhQ gave the land to I<ENGEN. Expansion of the area 
would lead to more indU~l'!ries; 

• They have security problems due to conflicts on iMegal grazing between herders and farmers. 
In the months of January to AprU as there are no areas for grazing; 

• !<ENGEN should provide transport for public meetings; 
• What is the effect of drlling wells on Lake Naivasha? 
• The road constructions should open up the satellite areas; 
• There w"1 be a reduction on tourism benefits from cultural centre as only KWS will be left to 

benefit from Tourists. The gorge is iii strategic area for local communities which allows them to 
attract tourists; 

• The communities are anxious to know how wide the geothermal area is; 
• Impacts on education: there are three schools in the project area that is Narasns. Oli<.aria arid 

010 Nongot Primary which are partly sponsored by KENGEN;; 
, The KENGEN community is expected 10 live in a closed off area separate from the rest of the 

community_ This should reduce incidences of HIVjAiDS infections; 
• Tree seedlings should be given to compensate for vegetation loss In the area; 
• !(PLC is yet to compensate people for the 220KV line for the Turkana wind power and Olkaria­

Kessos line. 

Ohief K[jabe {Mai MaahiuJ 

KENGEN shouki show the co-relation between geothermal activity and faults in the area. 

Minum 3: ADS 

'nlere b€;ing no olner business the meeting closed at 4.3Opm. 
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MEETING WITH YOUTH AT CULTURAL CENTRE 



MINUTES FOR THE MEETING WITH YOUTH REPRESENTATIVES OF 
CULTURAL CENTRE TO DISCUSS IMPACTS AND MmGATIONS OF 
RESE'ITLEMENT OF THE COMMUNITY YOUTH 

Date: 10 November 2009 
Venue: Olkaria Primary School Compound 

1. Comments on the relocation 
2. Matters Arising 
3.A.O.B 

Minute 1: Preliminaries 

The meeting was called to order at 12.45 pm after introduction of the GIBB Environmental Team 
and the youths. The youths raised their fears concerning the community's educational tour to 
Sondu Miriu. They were neither consulted nor involved in the entire process and it is the reason 
no youth from Cultural centre went on that trip. 

Minute 2: Issues to be addressed during relocation 

The youths are not opposed to relocating but the following issues need to be addressed: 

- KenGen should provide employment to the youths; 
-In the new area, there should be a school, church, and a recreational facility preferably a sports 

ground and a social hall; 
• This land should be accessible with good road network; 
- The youths should be given disturbance allowance for relocating to unfamiliar grounds; 
• KenGen should provide scholarships to the youths; 
• The houses to be constructed should be of a better quality. They should be concrete with a 

separate kitchen, bathroom and toilet; 
• The place should be provided with water. Cultural centre has sufficient water, a project that was 

initiated by friends from France. The community therefore should enjoy the same privileges in 
their new residence; 

• Adult education programs should be initiated by the government and KenGen so that the larger 
population of adults who are illiterate can get some literacy; 

• CuHure centre should be relocated to the new area; 
• The company should also help in establishing and equipping a dispensary. 

Minute 3: Cultural concerns 

The gorge and caves within the area are very important to the Maasai community since most of 
their rituals and rites are conducted in this place. If they are going to be relocated, then there 
should be a memorandum of understanding between the community and relevant authorities to 
access the gorge for their rites and rituals. 

Minute 4: WeHare of orphans 

When relocation is due the orphans need to be considered and be supported by KenGen. This 
assistance could be in terms of offering scholarships among other forms of assistance to improve 
their future livelihoods. 



Minute 5: Youth group activities 

The youth have an organization, Olkaria Community Tour Guide registered with the Ministry of 
state for Sports and Gender. whose vision is to develop a campsite, an educational centre. a 
hotel and a museum to create more employment opportunities for the youths. With regard to 
museum, fr.iends from France had pledged to partner with the community to develop this facility. 
In fact, the foundation has already been laid for this purpose. The organization's main activities 
are: Visitors' tour guiding; Environmental conservation programs; ProviSion of security to the 
Visitors in conjunction with KWS and KenGen, Performance of cultural songs and dance to the 
visitors among other activities. This therefore implies that the youths depend entirely on cultural 
centre for their livelihoods. 

On a typical high season the, cultural centre accrues in income of KShs. 40,000 while the youth 
group gets about KShs. 10,000 per day as compared to KShs. 4,000 per day during low season. 
This money is distributed to members on a monthly basis to cater for their welfare. 

Bearing the above factors in mind, relocation will adversely impact on the livelihoods of these 
youths. However, the youths reckoned that they would not want to interlere with the governments 
programs for development but raised the following concerns: 

• After the community has relocated, will the visitors be guaranteed of their security? 
• Will the environmental programs especially tree planting they had initiated with KenGen 

continue? 
• Shall KenGen continue providing tree seedlings to the community even after relocation? 
• Will the youths continue accessing the gorge which is of cultural importance to them free of 

charge? 
• Shail KenGen employ these youths? From the past experience, KenGen laid off all youths from 

cultural centre except one after they tried to fight for their rights. Still on employment, it is \ike 
other villages have been given undue advantage. This shows that employment is not done in a 
transparent manner. They would therefore be keen to see how it will handle this issue this time 
round; 

• When the cultural centre which is known all over the world, who is going to do the marketing to 
inform the tourists of the relocation? 

Minute 6: Land and Land Tenure Issues 

The cultural centre is estimated to be about 2000 acres. In the new area, the youths feel that the 
people from this area should be independent from other villages so as to minimize the conflicts. 

This relocation program is marred with a lot of political interlerence especially from some 
chairmen who are very wealthy and influential hence taking advantage of those who are poor and 
illiterate. If the relevant authorities are not careful, these people might take most of the land and 
allocate to themselves hence marginalizing the majority who are poor. 

I::ach person at the age of 18 years and above owns his own land though there are no titles. 
Therefore when relocation is done, each person should be given his own land 

V1inute: Access to credit facilities 

3ince the youths have organized themselves in a youth group, they were of the opinion that they 
,ire helped on how to access credit facilities in terms of youth development enterprises fund and 
:>ther credit facilities to establish business and cater for their own welfare hence improve their 
ivelihood, 



Minute 8: AOB 

In case of any future educational trips, the youths should be given priority since they are quick to 
learn and can come and share the information with the rest of the community members including 
women. 

In any future meetings, the youths should be duly represented. 

There having been no other business, the meeting was closed with a word of prayer. 



DISCUSSIONS WITH WOMEN AT CULTURAL CENTRE 



CULTURAL CENTRE PUBLIC CONSULTATION MEETING WITH WOMEN.I0/11/2009 

Socio-economic snapshot from the women's point of view 

}l> Women were not actively consulted and involved in the planning hence 
the importance of this meeting. 

);> However, they usually participate in village meetings and agree with the 
resolutions made 

);> Appreciated the coming of visitors and enquired on the type of housing in 
the new area 

);> They live in cultural centre as a community and no outsider has come in. 
);> They acquired the land long ago but they have never accessed the 

surveyor 
);> They are involved in businesses especially bead making 
);> The youths help them as tour guides when visitors come 
);> The importance of cultural centre for their traditions and culture 
);> There is a museum and a hospital in the cultural centre 
);> There is a Iso a church 
);> The centre also has got water and they have been supported by people 

from France to plant trees within the centre 
);> Every development is made possible because of the proceeds from the 

cultural centre 
);> Women agree to relocate but they need to be supported in development 

of social amenities including schools, hospital with a maternity wing, 
water 

);> The cultural centre women should be taken to the same area to continue 
with their communal lifestyle 

);> They appreciate the good relationship they enjoy with KENGEN and KWS. 
The women re quest that they should not be taken far away with KENGEN 
and KWS. 

). The new residence should have all the amenities and they should not be 
removed away from that place again 

j;> They know they have resources including minerals but they do not have 
the technological know how. Those who exploit the resources should also 
give back to them 

). Cultural centre is everything to them. All the income to educate children 
and other household issues is accrued from the cultural centre. 

);> Provide employment opportunities to women and the youth 
). Cultural centre has a management committee that is responsible for the 

development. 
). The government also benefits from this cultural centre in terms of tourism 

revenue and therefore should help the residents 
." The gorge provides income to the residents 
." The importance of the gorge to the community in terms of promotion of 

culture 
;;;.. The community owns land but does not have land titles and hence they 

cannot sell. 



);> There are orphans within the community and therefore these children 
need to be supported. 

);> The men attend meetings but more often than not, they are not given the 
clear picture of what is happening. 

);> Total orphans are taken care of by their grandparents 
);> 

);> 

Assistance during relocation 

);> Women request that when there are meetings between KENGEN and 
GIBB they should also be involved. 

);> Watering points for the animals should be established in the new area of 
relocation 

);> Traditional birth attends should be trained 
);> The roads to the cultural centre should be developed 
);> Before relocation, the women request for food aid 

Access to credit and economic activities 
The women have experienced losses since they no longer make beads sa they were told the 
project is starting soon. They have not improved their manyattas 
Women should be helped to form groups and access loans to improve their livelihoods 

Land tenure 
);> They need individual land titles. They should not be mixed with people 

from other villages 
);> In the new land, a new cultural centre should be developed 

Comments on resettlement and rehousins 
Type of rehousing- the women want modern houses with a separate kitchen. In addition, the 
women recommend that the manyattas should be but at the centre 
The women should be helped by developing hostels for tourists 
Separate toilets and bathroom per household 

Problems of school going children- lack of food, less income, harassment by men, lack of 
exposure especially on the side of the men who do not value education. Children need to be 
motivated to go to school: lack of equipments and learning facilities. Government should help in 
this. 
There are also gender based violence issues 



MEETINGS WITH MINISTRY REPRESENTATIVES AT NAIVASHA DISTRICT 



MINUTES FOR TIlE PUBLIC CONSULT A TlON MEE'llNG WflH NAIVASRA 
DISTRICf HEADS OF DEPARTMENT ON THE PROPOSED KENGEN 
OU\AltIA I UNIT 4 AND 5 AND KENGEN OLKARIA IV POWER STATIONS 
HELD ON 17 SEPTEl\tIBER lOO9. 

Minut. 1: Preliminaries 

The meeting bagan at 1 Gam with a word of prayer. The ESIA Team presented a summary of the 
proposed project. 

Minute 2: Comments and Issues Ralssd by Participants 

Water ResotII'CeS Manaaament Authority (WRMAJ 

The representative from WRMA raised the foRowlng: 

• Is all the weter abStracted from Lake Nsivasha returned to the Lake? 
• What Is the quality of water to be retumed to the lake? 
• After cooling, what happens to the waste water? 
• What is the percentage of wstar currently returned? 
• Whenever one abstracts an extra amount of water there should be a penalty but that has not 

been allocated, 
• KENGEN should pay WRMA in terms of KWh generated. 
• Payment for cooling water is currently being processed, 
• KENGEN is a class D (Major) abstractor thus they (KENGEN) should Install an abstraction 

monitoring davi(;e, 

Ministry of Agriculture (MeAl 

The MeA repreeemative asked whether hydrogen sulphide released by the project affects crops 
(and vE".getation) and to what extent. He also inQuired on steps that ca. .. be taken to manage this. 

The represffitative from the Physical Piann:ng Department staled that KENGEN would have to 
submit an application to the Naivasha Municipal Council for approval of the development. 

The representative from MoLD raised the following issue:;: 

• What precautions would be t.,ken for IrlBstock in the area? 
• What Is the total area affected by the current activities <11 Olkarie, I? 

Where will the lo('.al Gommunity graze their livestock during the operational period of the 
prop-'}sed prolecis? 

public Health Qffig!;l (Pl:lQl 

T"le representative from FHO raised thefoliowlng issues: 

• Sanitation impacts: v.>hat arB the measures in plac~l tCl!' abalemel1t of the long and short (erm 
effects of pollution, dust and '.Iecto(s? 

• Records on public hea!t.., snouid be obtained from li"S Public Health Offioor 



• What measures are being taken to provide alternative water sources for drilling? can they drill 
boreholes for their purposes as Lake Naivasha is currently stressed? 

• What is the current w.:rter consumption rate for OIkaria I and II? 
• The study should refer to the Water Act on pollution of water resources. 
• Some studies have been done on the Lake Nalv8sha whict1 would provide information at 

relevance to the project. 

National Environment M,flnsgsment AuthoritY (NOO! 

The representative from NEMA raised the following questions: 

• How does hydrogen sulphide interfere with rain water? 
• Land Issue: the court of appeal has Ii pending case on land ownerShip. Nothing can be done 

on the area until the case has been determined. 
• Naral< or Nairobi Central Registry would haVe proper records of Kedong Ranch ownership. 
• Cultural Centre: where to and how would it be moved as iI is & tourist site? 
• Will the pastoraJists stl!! have a.."Cess to Ihe Lake during the operational phase? 

PhvsiQ!J.i Plan.ning Department 

Tnere is need for change of use and amalgamation of parcels of land prior tc project 
implementation. 

Minute 3: AOB 

• The Heads of Department r~questad for a tour of the facility once it has been commissioned; 
~ The Government previously preferred hydropower by geothem1al Is 1tJe one that is being 

focused on now; 
• The Worldwide Fund for Nature (WWF) has done a lot of research on Malewa area and Lake 

Naivasha Basin. They are currently running programmes on silviculture. 

There being no other bUSiness the meetlng closed at 2pm. 
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STAKEHOLDERS MEETING FOR DISCLOSURE OF ESIA STUDY FINDINGS 



MINUTES FOR THE PUBLIC CONSULTATION AND DISCLOSURE 
WORKSHOP FOR THE ENVIRONMENTAL AND SOCIAL IMPACT 
ASSESSMENT REPORT FOR THE PROPOSED OLKARIA I UNIT 4 AND S 
AND OLKARIA IV GEOTHERMAL POWER STATIONS HELD AT SIMBA 
LODGE IN NAIVASHA. 

DATE: 21 OCTOBER 2009 
VENUE: TSAVO ROOM 
ATTENDANCE BY: 

• INSTITUTIONAL REPRESENTATIVES; 
• REPRESENTATIVES OF PAPs TO BE RESETTLED; 
• KENGEN; 
• GIBB AFRICA LIMITED. 

Preliminaries: Welcoming Remarks by Geothermal Development Manager 

G Muchemi welcomed all present and presented the program and stated that the District 
Commissioner was the chair of the meeting. 

He informed the participants that the meeting is to provide a platform for the stakeholders to give 
their comments. A future Consultation meeting could be held by NEMA. 

Minute 112112009: Address by District Commissioner 

The DC stated that Naivasha District has the potential to alleviate the national problem on 
electricity generation. 

He thanked the current neighbours of the power station for the peaceful co-existence in the past. 
He also stated that it is a good thing that the process is now conSUltative and will enable the 
PAPs to discuss with the Govemment. 

He requested that personal politics at the village level should be kept aside to ensure that the 
process goes on well. 

He informed the meeting that to attain Kenya's ViSion 2030, energy is an important factor to 
ensure that the vision comes to fruition. 

He stated that for the project to continue, the need for re-settlement has been confirmed from the 
ESIA Study. 

He thanked GIBB Africa for the study and thanked KENGEN Management for the peaceful co­
existence of the power station with the District Residents. 

He encouraged the PAP representatives and Institutional Heads to participate fully in the 
discussions. 

Minute 212112009: Presentation on Geothermal Development by KENGEN 

G Muchemi presented a summary of the Feasibility Studies for Olkaria Power Station. The 
highlights are: 

• There will be an increase in geothermal power production with 280MW to bring the total 
power production to 430MW. 



• Geothermal power is cheaper as current high electricity bills are due to fuel costs for 
thermal power plants: 

• The project is to have three contracts for: 
o Consuttancy; 
o Construction (International Contractors); 
o Local infrastructure (Local Contractors); 

• The project is to have power wells and re-injection wells, totaling to USD 1,315 million; 
• 50% of the wells have been drilled; 
• Estimated I tentative project timelines are 2009 to early 2013. 

He informed the meeting to put their questions ready for the question and answer session as 
scheduled in the program. 

Minute 312112009: Presentation on ESIA Study by GIBB Africa Limited 

GIBB Africa presented a summary on the study using three power point presentations based on: 

• ESIA Study findings; 
• Air and Noise Modeling findings; 
• Resettlement Action Plan Study findings. 

The presentations were done in both English and Swahili to overcome any possible language 
barrier problems. 

The meeting went on hold to allow for a lunch break. 

Minute 412112009: Comments by Stakeholders 

Mr. Msengs Ole Kisotu: 010 Nongot 

Have been moved before to make way for geothermal power and for Hell's Gate National Park for 
the good of the Nation and for them. 

Is there,any new technology to be used? 

The land in 010 Sinyat is 4200 acres. He doesn't see how the project will take up all the land. He 
therefore asked why the station cannot co-exist with the people living there as of now, with the 
project established on the exact piece of land that they need. 

He would not accept to move for other people to "eat" there. 

All the settlements are in one farm therefore it is one community. not different communities. 

Mr. Ngamasiayi: 010 Nongot 

He lives in 010 Nongot. These projects are also present in Oserian which has human settlement 
He is yet to see benefits from land use by KWS and KENGEN. He is yet to see any person 
employed by KWS. There are no permanent employees from the community in KENGEN. On 
health impacts, he is yet to see negative health impacts on the existing community. 

This shows that there is some form of tribalism in the proposal to move the Maasai Community. 



Mr. Parsambula Ork080ko&: Cultural Centre 

They do not have any objections to KENGEN projects. He therefore does not see why they have 
to move yet they have not disrupted KENGEN activities to-date. He therefore feels that there are 
benefits in the project area that KENGEN is trying deny them. 

HIISS8II Ole Narangaik: Ollesria 

He said that the chief is not new in the area, he sees him as a mediator between the community 
and KENGEN. He retaliated that there are people living in Oserian but he knows that it is private 
land. The resource is under their land and has been there. Yet in those times no one was told to 
move, 

He feels that the census is not representative as people have left the settlement to graze. 

He understands that the report has been developed but feels that they are communities with a 
specific lifestyle. They therefore cannot be moved haphazardly as there will be physical and 
socia-cultural impacts on their lives. 

Jackson Roinge: Narasha 

He lives in Narasha but the area belongs to the whole community. The people who work in 
KENGEN have very good health yet the PAPs are skinny. He still wants to know what these 
people eat. 

He feels that in future the people living in Narasha will still be moved. Since people are being 
compensated for Olkaria IV. he is wondering where the compensation from Olkaria I is. 

He requested that the study looks into the resettlement issue properly as he is feels the old men 
do not believe there will be compensation. The station should therefore take a smaller piece of 
land like two thousand acres and leave the rest to the people. 

He says that the well for Orpower is in Narasha and people have not died. hence if the effects are 
the same they should be left to live there. 

Patrick Karanja: Maiells 

He stated that he's the chairman for Ngati farmers and that he is glad as the meeting has given 
him good information on the government plans. 

He feels that the study has been done, but as he has seen from the presentation, the study has 
not shown who the owner of the land is. There are no titles stated for the settlements shown. 
They are the ones who sold the land for Olkaria I. How is KENGEN going to deal with the actual 
land owners. 

G Muchemi: KENGEN 

He clarified that this meeting is not to discuss who the land owner is. The meeting is focused on 
Environmental and Social Impacts of the project. 

NEMA District Environment Officer: Naivasha District 

She clarified that the Study was not by NEMA but by GIBB as registered by NEMA. The study 
looks at biophysical and socia-cultural impacts and the proposed mitigation measures. The report 
therefore does not look at land ownership. 



Air quality standards will be effected in November. 

Hsssan Oht Nsrangsik: Olksria 

Why hasn't NEMA gone to Oserian to check on the human standards there? 

District Public Heslth OHicsr 

The officer had the following questions; 

o What did the report mean by there being an in-active dispensary? 
o The hospital was built based on a catchment area. The report was however based on a 

catchment area. If this hospital is moved how will the non-PAPs benefit? 
o How is the heaHh of the people in Olkaria be monitored. How will the waste be managed? 
o When it rains, hydrogen sulphide converts to sulphuric acid. How is the report proposing to 

manage this? The surface run-off is also flowing to Lake Naivasha Basin. How will the project 
manage this? 

o If the school is moved what about children who go there but are not from the project area? 
o Does the study show the pit latrines used in terms of type of pit latrine? 
o When people are moved to the new area, where will they get water supply from, seeing as 

currently it is being supplied by KENGEN. 

Mr. Ngsmasisyi: 010 Nangat 

Where was NEMA when this project commenced? He feels they should look into the historical 
impacts before we start looking at future impacts. 

Cllr. P. Marangs: Councillor Olksrla Ward 

He was not consulted during the study. 

He asked when this process started for the meeting to state the expected close down date for the 
study. 

He asked how the concems of the individual PAP will be met. 

What is the benefit of the project to the people? He asked for an agreement between KENGEN 
and the community for direct benefits to the project such as a share of the project profits going to 
the community. . 

Chief Msi Msshlu Locstion 

This is not a new development. Considering the government proposals. we need to expand the 
power production. This cannot be done without negatively affecting the people living in the project 
area. The report has given expected impacts and that is why this meeting is discussing the 
impacts on district level. He would like that the meeting be open minded to see the national 
benefits, yet be open to clearly state the expected negative impacts at the household levels. 

This meeting is a discussion and all issues should be discussed at this sitting. Before. the 
humane regulations were not being followed, but today. the regulations have to be followed for 
development. 



AfinutlJ 5121/2009: ResponSBS to QUHtions 

A Ngettl: GIBB Africa 

Public COnsultation: The consultation process is on-going. Those who were not consulted at the 
household level or through the public baraza, were being consulted at this forum. There are more 
consultations scheduled for the future including consultations on the ongoing RAP study. NEMA 
also puts the submitted ESIA report in a public place and gives the public 60 days to comment on 
the study. 

lnaeuve Dispensary: The dispensary was built by the community for government workers when 
they do health campaigns. However the building is now shaky and unsafe for use hence it is 
inactive. 

Moving of the Schools: From the study the students who go to Olkaria Primary and 010 Nongot 
Primary are all from the Project Affected Community. Therefore there are no students from 
outside the project area who would be affected by the relocation of the school. 

Moving of Naivasha District Hospital: The study stated that people should be given access to a 
level IV health facility; not that the project will result in moving the hospital. 

Disruption of Water Supplv: The report recommended that KENGEN re-establish the water and 
sanitation facilities and in the case of sanitation, that they provide facilities. and awareness 
programmes tor all community members. 

Tvoes of Pit Latrines: Data collected on sanitation facilities shows the different types of latrines 
used, trom traditional pit latrines, Ventilation Improved Pits, pit latrines with slabs etc. the report 
recommends that they install VIP Latrines to improve sanitation standards. 

Waste Management and Monitoring: The report contains recommendations for waste 
management according to type, that is hazardous and non-hazardous wastes. The project is also 
to comply with NEMA waste management regulations. Additionally, KENGEN conducts daily 
monitoring of specific parameters including hydrogen sulphide and they submit their annual audit 
reports to NEMA. 

G Owyor: GIBB Afrlce 

H;:.S Monitoring. KENGEN to do monitoring by building a structure with iron sheets to monitor 
effects of hydrogen sulphide on iron sheets. This is because the information available now cannot 
conclusively state impacts of H2S on iron sheets. 

Impacts on air quality will increase due to increased. Secondly one cannot live inside a factory 
therefore it will be difficult for people to live inside the power station. Thirdly, workers in KENGEN 
abide by the 8 hour occupational exposure levels which are less stringent as opposed to 24 hour 
residential exposure levels. 

Peter Ouma; KENGEN 
Geothermal power in Oserian is not of good quality and that is why KENGEN is not there. It is 
therefore not discrimination on the Maasai. 



Minute 612112009: Comments 

Felix Mutulcuti Ministry of Energy: 

The govemment saw that ESIA is important and began in 1999, and that is why it was not 
followed up on in the past. 

Since NEMA cannot be everywhere, they send registered consultants such as GIBB. The 
government looks at everyone's' needs. He therefore asked that everyone be counted. 

He asked for co-operation as the meeting is not to negatively impact anyone, but to ensure that 
every person's needs are looked into. 

Minute 712112009: RNponse to Comments 

Peter Buyanga: 010 Slnyst 

He corrected that they did see GIBB and that they were counted and they gave information to 
GIBB. It is just the pain of past injustices that made them say that. 

Msengs Kisotu: 010 Nongot 

He stated that GIBB was there to count people, it is just that he was hurt by the thought of having 
to move hence the earlier statement. 

E Ndinys: GIBB Africs 

Speaking on behalf of GIBB she reassured the Maasai Community that GIBB is aware that this is 
a sensitive issue and further reassured them that the process will be sensitive to their concerns in 
terms of time needed for them to make consultations and decisions. 

Minute 612112009: Future Consultations 

The meeting resolved to call the Maasai Elders aside and decide on the next date for the meeting 
in order to give them time to communicate this meeting's proceedings to the community and chart 
a way forward. 

Minute 712112009: AOB 

There being no other business the meeting closed at 5.30pm. 



MINUTES FOR mE PUBLIC CONSULTATION MEETING WIm NAIVASHA 
DISTRICT HEADS OF DEPARTMENT ON THE PROPOSED KENGEN 
OLKARIA I UNIT 4 AND 5 AND KENGEN OLKARIA IV POWER STATIONS 
HELD ON 17 SEPTEMBER 2009. 

Minute 1: Preliminaries 

The meeting began at lOam with a word of prayer. The ESIA Team presented a summary of the 
proposed project. 

Minute 2: Comments and Issues Raised by Participants 

.!Vater Resources Management Authority (WRMA) 

The representative from WRMA raised the following: 

• Is all the water abstracted from Lake Naivasha returned to the Lake? 
• What is the quality of water to be returned to the lake? 
• After cooling, what happens to the waste water? 
• What is the percentage of water currently returned? 
• Whenever one abstracts an extra amount of water there should be a penalty but that has not 

been allocated. 
• KENGEN should pay WRMA in terms of KWh generated. 
• Payment for cooling water is currently being processed. 
• KENGEN is a class D (Major) abstractor thus they (KENGEN) should install an abstraction 

monitoring device. 

Ministry of Agriculture (MoA) 

The MoA representative asked whether hydrogen sulphide released by the project affects crops 
(and vegetation) and to what extent. He also inquired on steps that can be taken to manage this. 

pepartment of PhYsical Planning 

The representative from the Physical Planning Department stated that KENGEN would have to 
submit an application to the Naivasha Municipal Council for approval of the development. 

Ministry of Livestock Development (MoLD) 

The representative from MoLD raised the following issues: 

• What precautions would be taken for livestock in the area? 
• What is the total area affected by the current activities at Olkaria I? 
• Where wilt the local community graze their livestock during the operational period of the 

proposed projects? 

public Health Office (PHD) 

-ne representative from PHO raised the following issues: 

• Sanitation impacts: what are the measures in place for abatement of the long and short term 
effects of pollution, dust and vectors? 

• Records on public health should be obtained from the Public Health Officer. 



• What measures are being taken to provide alternative water sources for drilling? Can they drill 
boreholes for their purposes as Lake Naivasha is currently stressed? 

• What is the current water consumption rate for Olkaria I and II? 
• The study should refer to the Water Act on pollution of water resources. 
• Some studies have been done on the Lake Naivasha which would provide information of 

relevanCe to the project. . 

National Environment Manaaement Authority (NEMA) 

The representative from NEMA raised the following questions: 

• How does hydrogen sulphide interfere with rain water? 
• Land Issue: the court of appeal has a pending case on land ownership. Nothing can be done 

on the area until the case has been determined. 
• Narok or Nairobi Central Registry would have proper records of Kedong Ranch ownership. 
• Cultural Centre: where to and how would it be moved as it is a tourist site? 
• Will the pastoralists still have access to the Lake during the operational phase? 

Physical Planning Department 

There is need for change of use and amalgamation of parcels of land prior to project 
implementation. 

Minute 3: ADS 

• The Heads of Department requested for a tour of the facility once it has been commissioned; 
• The Government previously preferred hydropower by geothermal is the one that is being 

focused on now; 
• The Worldwide Fund for Nature (WWF) has done a lot of research on Malewa area and Lake 

Naivasha Basin. They are currently running programmes on silviculture. 

There being no other business the meeting closed at 2pm. 
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MEETING AT KAMERE MARKET CENTRE 



MINUTES FOR THE MEETING HEW J.N KAMERE AS rUBLIC 
CONSULTATION FOR TIlE fROPOSEP OLKARJ:A IV ANQ 1 AT KAMERE 
MARKET CENI'RI ON 28 SEPTEMBER 2009 

Minute 1: PrellmllMrI" 
The Area Chief commenced the meeting at 4.80pm by introducing the GIBB Environmental team. 

MiI'Hb 2: Introduction of Project 
The Environmentalist (G Owuor) gaye a summary of the proposed project to start off the 
discussions 

Minute 3: Comments by Community MtImbflrs 

Mr. SoIoo: 

There are no roads, water supply or electricity in Kamare. When there's no power, thieves 
attack the households €II night; 
As KENGEN gets power from Natural Resources in the area, they should help by supporting 
community initiatives; 
Humane Treatment: some people from the community went to KENGEN 10 ask for 
employment but they were called for security guards; 
Would like to get better quality of water with help from KENGEN; 
As this is KENGEN land. they would Ilke to get space for their market; 
KENGEN should help them get power instead of taking it all to Nairobi 

Grace Njuguna: 
Would like to get better roads and water with help tram KENGEN 

,John: 
KENGEN has been here for years with a dispensary in the erea (Mvuke) yet the people in 
Kamers have to go all the way to Naivasha for medical servioos. As KENGEN is a parastatal 
they should help to improve access to medical care. 

grndr9!!mental Impacts 

They have noted that KENGEN gives milk to their staff In the morning; 
Inquired whether other communities in the project area ",iii also be consulted? He was 
informed that they would be consulted. 

John L8kis(j/ 
Pregnant Wl)1l1t'm are the people who are most affected by hydrogen sulphide. 

A lady howeVt.,r refuted the claim as she stated that she has had three successful pregnancies 
and births. She also pointed out that there are people who work in flower farms in the area. 

Benson Macflaria 

The Naivastla community depends on lake Naivasha for water supply. He inquired whether 
KENGEN activities affect tile supply. 

Patrick Karakacha 

He stated that increase in power plants will lead to an increase in poPI)'ation. How wOlJld the 
additional waste water be handled'? 



He Inquired whether the current methods are polluting the fake. 
l-Ie also stated that some people in Kamare fetch water from a pipe whose source is 
unknown. 

Andrew 

If the project is expanding it Is important for the people to understand the benefits and 
negative impacts of the project They would also like to know the status of environmental 
impacts. social benefits and legal compliance of the projects; 
He would aiso like that more meetings of this nature are held so that people can give morE! 
input. 

A villager who did not identify himself inquired If monitoring of seilimic data in the project area 
was being done: 
He was informed that KENGEN has been monitoring seismic activity. 

Minute 4: ADS 

There being no oti1sr business the meeting closed at 5.30pm. 
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. • WE. THE UNDERSIGNED CONFIRM THAT WE ATTENDED nlE ABOVE MEET1NG 

SISI • AMBAO SAINI ZETU ZlKO HAPO CHINI, TUHA1lfIBmSHA TULiHUDHURIA KATIKA MKUTANO 
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" UvesTOCK OWNERSHIP 

rhMk thEl respol1dent ior their tim& and co-opera!ioll!1 



J UVESTOCK OWWEFISHIP 

,.:;.:..,.,-__ --,;:~~~~~k do yOY own'? 

Goats 



17 

J 

Ji 

~-.-
Jl/2 
Jll3 
Jl/4 
Jlr5 
J116 
J'117 

-=Dci.::.· ... ){o=.:U=-ha=YG=any:!!L.::.ot"'h:.:::er'-'COIlII1\e==:!!nts~a:.=boU=t'""th"'e'-'propoeecI===-da¥e=-=1""o"-pment=:!!:!.? _____ ._ .. __ ._._._ 

Ct.\.! /) . \ t ,J .:t:·Td b i.1i \ :t= So tl \) k'I.W 
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·e (. ... \ .. ~ C Q;;:b 

LIVESTOCK OWNERSHIP 

!fow maRl Livestock do 
Cows J ", .I.j 
Goats . 

Sheeo 
Plus 

~·-Z~-= ChJcken-' 
Ducks 
Other >")", U.L 

youcwn? 

'I l-.-~' 
') . 

\ -.- i 
pb ... ..-1 

l'hanl, the respondenl 'Ior fllel, UIPe and co-operatiOn!! 



c=~ ...• 

• j lIVESTOCK OWNERSHII' 

Thank the respondent lor Iheir lim!' ,'!I1d GO~peralfon!1 



17 !)O)'OlJ have allY alllar ~ about the proposad deV!lopIll!ll1=t?=--________ _ 

J LIVESTOCK OWNERSHIP 

-t , ,j 

Thanl\ !he responci<'lnt torlh<'>1r ~me and co-operation!! 



J LIVESTOCK OWNERSHIP 

, C>1 "'~~j 1" 
Thani, !n", responde"t for their time and oO-<IP"'radon!l 

\1 



, > 

----------_._-_ .. _---- --------

J UVESTOCK OWNERSHlf."I 
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1'1 --"O",0:.Jy",ou=ha=""=SO,.Y,-",otha=::.r.:;:co",m=m:;.:tII'Its=:..a::;bout==th",e,-,p",l."0J)0=ad=c::d!M!IOI!===llIGfI="'f7'--_____ . _____ • __ 

---------_._._-------_._---------------
---------------_.----.. __ ... _------ ----------- .. ---

J LIVESTOCK OWNERSHIP 

J1 



.1 l.IVESTOCK OWNSRSHtP 

9 



J UVESTOCK OWNERSl-ilP 

Thank the respofld&n1 tor tlleir lima and co-operationll 



tr~ you hIMIl!II1Y ather oommente about the propo!!!! dw!/oprIlIInt? 

J UVeSTOCK OWNERSHIP 

... 
Thank 1119 I'6Spondent for their limo ar:-d co-op"'"l!!tkm!! 



C. L '. 

lr-------·--·~------------------------------~--

" 
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------------------------.-.-~ 

J UVESTOCI( OWNERSHIP 

Thank the re$p<)Ode"l for their time lind oo-operationll 



.J-j' ~ •. c·. ,. 

11 

J LIVESTOCK OWNEi1SHIP 

Thank Ihe respondent for their time and co-cperation'l 



-----------------
~------.----

J liVESTOCK OWNERSHIP 

Than!< the "*'IJOndent -lor their lime and co-operation!! 



I 
I 

I 
I 
I 

--------_ .. _---
---------_ ... -.. _<---

J LIVESTOCK OWNERSHIP 

UW$loc!t do you own? 
<:, ".' ir' 

fr •• 

Thank the r!lspondel'l! 101 their fl1'le and co<operationll 
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J lIVESTOCK OWNERSHIP 

Thank ttle respond"",! fur the;' time and e,Hlpeflllion!! 



J1 How mQlJl Llvaat'?t?L 
Jl/1 lcaw.; .. ..\. 

doYOllown1 'v- f '>'\ ( 
i- ' 

Jl/2 . Goals D 
Jl/3 ISI1aep l, -.-
J1/4 IPIgs U 

Jl/5 Chicken '10\ :v 
Jl/6 Ducks I I\} 
~ .. _._ Olher I 

Thank the respor'l!19Ol1or ti1e~ time and co-oparation!! 



---,-,-----,------
,--,---,-------------------

.1 WVESTOCK OWNERSHIP 

9 



J LiVESTOCK OWNERSHiP 

Thank the r~enttor their lime and co-operatlon!l 



J LIVESTOCK OWNERSHIP 



J 

J1 How marn LllIHtock do 
~- Cows \ 

J1/2 Goals . .::'..,., 
J113 Shllef) ... :h .. IfP_ 
J1/4 IPkIs 
Jl/5 O1lcI<en 

~ ...... Ducks 
J111 Other ."---

Thank the respondent for their time and co-operation!l 



c=_; 

!i' 00 ~u have anll other comments eboQt tile pr~ de\/l!lopmant? 

--_ ... -.. _---

,) I,JVESTOCK OWNERSHIP 

Thank thll respondent lor (heil time and co-ooaration!1 



.1 UVESTOCK OWNERSHIP 

L.X> '¥.<~) 
Thiilllk th .... ·respondent for tl'Ielt time and co-operaflonl! 



---_ .. _------_._-------

J UVESTOCK OWNERSHIP 

Thank the resprmdent for meir time and cO-<lperatiolll! 



, . 

[===oJ 

J UVt:S'rOCK OWNERSI-lIP 

ThE!"~ the respondei.'1tfortheir time D!1d co-overe~oni! 



-_._._._._----------
-------------_._._._--

J WVESTOCK OWNERSHIP 



J UVESTOCK OWNERSHIP 

J 1 How mall tic 
J1/1 Cows .. 

J1.12 Goals i",: 
J1!3 SheeP --ii~ 
J1I4 Pigs ._._-
J1J5 Chicken 

~. Ducks 
...-.-~ 

J1" Other --
Thank the respondent for lheir time lind Co-opGl'lI.tlooll 

9 



----------------------~--------------------------------

J UVESl'OCK OWNERSHIP 

I..Iv&$lOck do you own1 

Thanx 1M respondent tor Iho;r tme and ca-opo<ationi! 



-----•. -~----------------------.---

~--".- ... -----------

J LIVESTOCK OWNERSHIP 

Thank !he respon<:lant for their lime allo co-Opefi'lliooll 



'::~jf~!f~,c~~;;the-:M~?T'!~? :1"~ d! ,.ld, {:.n~l 
1'0 ; .. ~ 1~}.ilC-r, (·;,,/I".tr ,,.1"'*\ _ ._. ____ _ 

, ~; 

----.... -... ---
----.---

J LIVESTOCK OWNERSHIP 

Thank t.M (esponden: forlheir time and co-operationll 

9 
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--------_._-_._--
J LIVESTOCK OWNERSHIP 

Thank the respcmdent for their time and co-opE!talion(l 
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hr' "'c"t¥, \ t' s: becl: c"'t,d 1 "u,i S 
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"::C. L,u ...... ~ .... ".{-v:J 

J UVESTOCK OWNERSHIP 

Llvutook do you own'!' 

Thank the r"'-~p(}nu!!O! for Il1eir time alld co-operation!! 



17 

J i.JVESTOCK OWNERSHIP 

Thani! the respondeni for their tim9 and co·operatlon!! 

9 
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.1 LIVESTOCK OWNERSHIP 



17 

,I uvesTOCK OWNERSHIP 



I 

L " 

I 

J LIVESTOCK OWNERSHiP 

Thri the raspond\1!nt lor Iheir time and co-operalkml! 

9 



J LNESTOCK OWNERSHIP 

J1 Ho\¥man I.lwatoolc do 
Jm Cows 

you own? 

.... -
J1/2 Goats '"", 
J1{S Sheeo 

~-~i<Sii--J1i5 
J1/8 Dudes 
J1{1 Oth .... ! 

Thank the respondent for th9!, time and co-oparalion!! 



17 ~ you have any ol.flar QOl"flmeIIts tbQut.~e ~ dllV9lo==pmant=!!!..!?, ___________ _ 

J LIVESTOCK OWNER$H!P 

TIlanl: the respondent fo' tht1ir lime and CO-OflEi'$On!l 
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J !..NESTOCK OWNERSHIP 

--+.......,,;·---1 -::-+_..o-__ ! 
I K 



------ ._--_ ...... _-_ ... _------ --------

Thank Iho respondent ior their timEl anu cO'op9fatlor!lI 



11\11.( (? I':' ::~f rY.: SchlCS ('\;).. "e! 
'. j, in+t ",unO 1'< 

,,,- Cl r,d \·1 I''\,(, f' .\\'J'.tL 
..J 

_ .. _q,,--------_.-----------------

.J LIVESTOCK OWNERSHIP 

Thenk Ina !'espondeni lor tnlIir lima amj CO-op<iralionl! 



,.-

11 

. Wcj! Jt .:} () j1'.I!-/\' 

J UVESTOCK OWNERSHIP 

fhank the respondent 101 Ihe~ lima ane! cO-opGrQticm!l 
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J LIVESTOCK OWNERSHIP 

TI'\aI'lk tile respondent lor their tlmo aM co·operation!! 



j''''"" ,,-0= y' ~ .,', ,:,t j"" ,,). ,~" -l'\.,;: \k' , b' :J) ,', 
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J UVESTOCI{ OWNERSHIP 



J UVESTOCK OWNERSHiP 

YOIJown? 

Tt1anI! the respondent lor their time and co-opsratlon!! 

9 



.f 

Ii 

-_ ... _-----_ ..... _-----

,j LIveSTOCK OWNERSHIP 

Thani< the respondent for their tim& and C(I'Oj""ationl! 



,-t.!CLt. iI, ? 'i' h /""'" .~-\ .f .... 

I 

J LIVESTOCK OWNERSH1F> 

Tbank tile respol1dent lor Illelr lime a!l(i co-operadonl1 

9 



J l..!VFSTOCK OWNERSHIP 

Thank the respondent for 1heir tilna arid co-operation!, 
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-----"-------------------"--_ .. _-
~I LIVESTOCK OWNERSHtP 

TIlank the respondent for thalr time and ooo.()perallon!! 



.-

----~--,------------ ------

J liVESTOCK OWNERSHIP 

I~~~ I~=h~,~~~d 
t:- {'I~ \ v.;,;.' '-:) ~ 
'['lank Iha respondent ror V'leif time al1<1 ~'()-o .... ralionl! 
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J 

J1 Iiovrrnan Uvestcckd 
'J1t1 - Cow9 -.-

oyeu own? 

J112 Goals - ... 
J1/3 Is-tl 
J1/4 IPIaS --
J1/5 Chtcken ...... -
~. Ducks 
~. Other 

Ttlank the respondoot for their time and co-operation I! 
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t .. ··l·t.,· .. r:. t. tJ"l:-V t'-'\. i2.-'t-( 

.: .... 

" 

.:.(L·f~· 

I 

·-t) {") t ' 
(i": -I: 
I. ' 

," '.~ ", :,.. ~.,..; ... ) ~) 

;1 

";' 

! 
!! \/;:!\ 

,.:-,", 



.- =i.} ... 's C\:a, r5"'<'Plf..iI..\:_""') e~,·"., ~~ l.,.lS" L ...... ;:." t\1 h(H "'$1 ~~""\ <-4....U1!; ",ej 'C,"ht<!r<': 
.~ c~u~'l (,~,~,,--,~,,~t.;"'~"-Y)i ... ·· .. ~ e~t; Cl C.~h%'f; .1'C :!!::L.J.ll)a:.~1l.('''''o.,",'t ... :"''''"'"--______ ' 

--..... -_ .. _-----------------------
J UVESTOCK OWNERSHIP 

ThaoK the respondent fur lneir tim .. and co-operationH 



J LIVESTOCK OWNERSHIP 

Howmn 
Cows 

Thank the respondent ror thei, time and co -optrralioo!! 



-------- ----'---- -------.,---------_ ... __ ._._----
------_ .... _------------_ .. __ .. _. 

J UVESTOCK OWNERSHIP 



17 

J LIVESTOCK OWNERSHIP 

C: 



J UVESTOCI( OWNERSHIP 

.Ii liowman I.lvutoek do 
lJUi 'Cow\Il -, you own? 

J1/2 Goals "'"'57"'1, 
fJl,/3 SI100P "?On 

~ Pigs _._-
'J1/S ChIcken 
IJll6 . __ Docks '-" 

!Jlrr 0lIler 
'])r> I" .:. ,(,,"",-,. 2._' 
l1'iallk the ,:;f,ondent for their time aoo co·operation!! 

9 



I 
17 

, 
j 

J lfVESTOCK OWNERSHIP 



J LIVESTOCK OWNERSHIP 

Thank lIle respondent fer thoir ilm~ and CCHJperationl' 



17 

----<.---.--<~-<--------------

.1 UVESTOCK OWNERSHIP 

lJvurock do you own? 
«£..0 

(,""0 

9 

! 



17 _OQ you haVe> Bny other commsnl$ about the E!fOfIOII!d tlwalopment1_-'-___________ _ 

~ .' :-

I~' j 

-------------

J LiVESTOCK OWNERSHIP 



,1rl1U nO\ (,1!i\' ,f",~ .. 
'. \, Vi! -INCa" r 

¥ . ,- A ~"\.-i 

• 

17 

.r '.~ e c ... .,.. ,.."'r'cl .d '. ""'"Y)ra51 'Vi) '=¥ ·v) 
1 

J UVESTOCK OWNERSHIP 

Thank the responde'" for their time and co--oparatlOlll! 



.,"'t 

J WVESTOCK OWNERSHIP 

Thank ttle r~sp()l1(lent [Qr their orne and co-opoarationl! 



17 ~_:you haVe any other coml!lllllt8 about 1he flI'Opo!!!d developl1lll1l? 

.1 LIVESTOCK OWNERSHIP 

J1 HowlIIM Uvestockd Oyo~lown1 
Jl/J Cows i+-G 
Jll2 Goa1s ,." .. :.) 

JW_ Sheep -'.(>1.; 

J1/4 ?las 
J1J5 Chicl<an .. ·····?~2-.:-
~. Duck.q ! 

Other 
, 

!J[L ; 

Ti1ank the respond ant for !heir time and co-operation!! 



~ l)o,<'.. .I" ,.I' "lln.'1(", Jll!,J<:~cJuno 
) '"j 

17 

J uveSTOCK OWNERSHIP 

you own? 

Thank \he re£pondlMt for Iht!ir lime arod co,operation!' 



J LIVESTOCK OWNERSHIP 

.11 
J1M 
J1,'2 
Jl/3 
Jt/4 
Jl/5 
J1te 
Jl{l 

Thank 'he respondent for !tleIr bm~ and co-operaiionl! 

9 



, , 

!7 

-------- ---------_ ... _-----
J LIVESTOCK OWNERSHIP 

IJVeatoCk do you own? 
n k ", 

'-.' " 

.",-_~=-_-",! .... -----l 

9 



J LIVESTOCK OWNERSHIP 

Thank the respondent for therr tiM and co-opnratiool! 



I 

\ 
i 
I 

11 Do you have any oi:her CGmmoma abo\lt 1110 ptoposad da��8loplllll!!,.:.t?=--_________ _ 

J 

e6~'./ 
I\1!':'!:1't\r'll"K OWNERSHIP 

:2 
,_/ 

Thank U)9 respondent lor meir time and co-operationlt 

() 

,-



~, LJ. N,,,,-,.f L, A:,;' j.., " ,. rn c:, l<' '!.' ,~:r.-,!~. .(.0' .(' i~Jl.-..€/ 

"'~"."i1-·ij" M .. t ;k ... ':,,·a, 

17 

J UVE:STOCK OWN£RSHIP 

'Thank the ,oopor!dent lor their time and co-opemlion!! 



17 .!!.!tYOU have any olhlll' eommenbl about the proposed davelop~ . .!!terl=t?:..-__________ _ 

---" .. -------.--~----

""I LIVESTOCK OWNERSHIP 

"!l1ank the respondent for lheif time lind Cll-operation!! 



I 

i 
I 
I 

rr Do Yl!U have any other eommenb.",about=::.:.:th",."-,pl<'!'I?j)O!ed==",-"deW=",Io,,,p:.:men=~t?~ __________ _ 

J Lf1fESTOCK OWNERSHIP 

" 
q : 0.· -" ; .... : '.-".," ;... " 

Than'll the ,sspooolll1t torlheir lime lind co-operellonl! 

9 



· -
I 

I~---------------------.-----------------------.--~ 
I 

I 
I 

--------------------------------
J UVESTOCK OWNERSH4P 



~--------------------~--------------------~ 

---- -------------------------- .... ---

J LIVESTOCK OWNERSHIP 

Thru\!< the respondent fOf their time and co-oparatlon!1 



i7 

J UVESTOCK OWNERSHIF 

Thank Ih~ respondent iQr their UIIII! and co··op~rationl! 



J 

,.. ..... _ .. _ .. ..,,,...,-,, .. _...,------

Llvl;;;1~~N~:'sH,P -7~=:'-=f:·~te 

il 



L L_J 
.-

I 

-------------------~--------.------------------------

------ ._-------- ----- -------------

J I.NESTOCK OWNERSHIP 

Tha.nk the respondent for their lime and c;)-operationl! 



, ~. 

17 

J UVESTOCI< OWNERSHiP 



Lf--------
17 

---_._ .. _-----

J1 How many L.ivutock do you own? 
J111 ICows \ f;)-() 
J112 Goals 
J1 Shee 
J1/4 PI 
Jll5 ChIcken 
J116 DuCkS 
J1!7 [{iiiier 

Thank tt\a respondent ior Ihelr lime and ('~-opa!ation!1 



.' 

-------------------,----_ ... _-----_._._-_._--------------
J UVESTOCK OWNERSHIP 

') 

~=--E=--+--T? 



---.-----------

,J >'lVCSTOCK OVINERSHIf> 

Uvsstl)ck do you OWl''' 



._._-------------

J LIVESTOCK OWNERSHIP 

J1 How man I.lVlilStock do ym./ own 7 
J111 Cows Ib 



.~ 

~~-.. ---.. -----------
J LIVESTOCK OWNERSHIP 



-

J lIVESTOCK OWNERSHlP 

Thank rm. r9S{lOndeni ror illSII' time and (lo-operation!! 



] 
,r 

.1 UVESTOCK OWNERSHIP 

J1 

Jllt! 
J1/7 

" hal'lk Ina rl'lSponder.t for their lim;, and co,operation!! 

9 



1 
1 

" 

1 

---,~".-----------------------------------------------------

J LIVESTOCK OWNEFlStnp 

Thank 100 rooporldent!or thalr lime and cn-oparaUool! 



17 DO yOll have any other commenb about !/Ie proP9fl!!! dwelopm!!!l? 

J LIVESTOCK OWNERSHIP 



11 00 you Ilfte any other _til about the !H'Of!08!I!I d~.!!.!... ___________ _ 

J UlJESTOCK OWNERSHIP 

Thank Iha respondent !Of !hell time and co-opomoonH 

!l 



I 
L 
L 

---------------------- ----,,--

.I UVESTOCK OWNERSHIP 

Thank lhe respondent ror their time RIld co-op<!ralion!' 



L 
1 
l 

L 

---------------------~~~~~--~~+--~~--~~ .. ------~--~--------- \ 
---------------------~--~~-·~~~~--~~~~~~~--~~49~~-K 

.1 I.JVESTOCK OWNERSHIP 



J:.lVESTOCK OWNERSHIP 

,'i 
'. 4!' ;1 .. ", 

,.:::d ~ t~t...,~\ L~' ,~."."\ 
Thanl. the resporident for thalt lima and oo-aperationl! 



Appendix 4 Photographs 
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JK 1384 KENGEN OLKARIA tv POWER STATION 

Plate 1 

Pate 2 

Plate 3 

OIkaria Domes Area and exlsitng 
exploration wells 

General Landscape in the Project Area 

Vegetation in the general project area. 

KENGEN ESIA 

OLKARIA IV POWER STATION 1 October 2009 



JK 1384 KENGEN OLKARIA IV POWER STATION 

P1ate4 

PlateS 

PlateS 

Settlements in the Project Area: Maassi 
Cultural Centre 

010 Nongot Settlement. 

Participants at initial Public Meeting for 
Community representatives for Mussi 
Manyattas in Project Area. 

KENGEN ESIA 

OLKARIA IV POWER STATION 2 October 2009 



JK 1384 KENGEN OLKARIA IV POWER STATION 

Plate 7 

Plate 8 

Pate 9 

Public Barazas with residents of 
neighbouring settlements outside the 
PrOiect area. 

Public Consultation Meeting with 
Naivasha District Officers and Chiefs 

Existing Infrastructure at the Power 
Station 

KENGEN ESIA 

OLKARIA IV POWER STATION 3 October 2009 
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THE RF.I'l.:tH.lC Of KENYA 

:vHNISTRY 01; ENFR(,\' 

IH E GEOT!-r:~Rtvl/l.l. RFSOU1~CES !~C" Wi.:? 
U\cl N(j.12 of 1982) 

i'lE C;F(ir,£-:ERM.\~, nCSOLJRCES HEC:;!l}\"llF'!~) I'.hi) 

(;t.~~)thp"L'r:·q:d F~E!5()~'r'(ef~ 1..tc(~ncf' :~o i/)UO:~ 

[>1('1'.:: Ku.ob(,t :~o~d! Pr1rk~:tnds c( P.(), Bl.)x 479]6~ Ct'~10L ('\;;,;irul'i
l 

!~ ... :)ny:· {U'\(' 

'flLict !l~ee '; F ilfSUi.-H;l tc the (.:;co::j-,t~:-rnal R(:~Ultr( .. e;) ~'\c~/ i~/)2 (th,.; If ·\(~t(') j.l'C;d Lh,.": 

(~cu: 1er:n -d I~.~~nu!"c!.:;-; t·L~g't1,~lt:on·':j 199U (the 'IH.egl.tlt1tfuns") 

':~c nr!h' 
~il:sp ~-!nd 

: .: ~~", 

·Thj·.~ rig:!1 10 co':stn.H";;' or l·::\~C!. ::u)d !\.; US:}, ~~pr'n~i': !H';! ,";;diJV.;·:r' ',.1, it~"::r; 
l!~tJ Lic{·.'!lu.:' .:\rl};!, t~)~Jiall'\."'!· \\d~'h inrl/1L'~;:';~11d .~.g1.\~.~I;·' i"hl.'n l Upf,l:~ _.\ ~ '\'elf:" 
J:Ul1QF:-. jlir\('~~~f 1':.uil,Jj,·.}~S_ ;:!,'ni'. ',' 'I·.;)~~. 1. ::;rI;: --·it·. 

;:':~".t ... l·',t~! ti'?n.k·.:, \\"'·.l"'\'/t..:rk:,;, r':,nrJ·,il:~~! ,':;i'i.':t" ·.:·.~·l .. ,l, .. ("rr:,' :'{ ,', 

~ t':>.'id" l 
,,', !,'''dl:LL ~>'(:; ;:'~Slt\I' li;l::"f.' .j,'':: :'-,J ":,~j t·! ':. t:;, 

I 
/ 

; 
,It,,-

'I,·, ;.1 

I',: 



cnjOYUH.'.i;t c: t)"',0 right"i ;;nHlter:J hen:'~lndt:r . .s'Jbj(~c! to ccrrq1~i;rnc(.:: \v}l>, 

<II, applkable lilh'S and regulatiuns. 

(c) In su fnr ,Ji; it' may ue nec~sary fur (li"H.l i.a ct)nnertil)I'J wH!! [I:"' 

Dpen; lion" desc:rilwd ill this LcellC(', the ri?-,nt iO: 

r::!'t;ct, i'anstn~(1 an(1 [n~Jin.tain houses in~d bUJ~dl:lg.~ f(l:' lhr: 
L';ccnHef."!:i o\vn u:-;e a':ld fur us{.~ by ~hc I jcensee's (·r!lplu)/i:.~('~~; 

pn:"cr .. c"onstT!J~·} (lnd lr'.d\ntain pIH'~'d, rr~acl,:j!i(~rv. h;liiding.s ;.1:1:1 

OU .... (:f c::rt\ctinn~ as ln~ly btt ':-tt~r:-e:""isary; 

(\ 1 _'~ubtt:c!' ;;) thp VI.')i1fPf r\. 2j)C(L ~'[-~~I<7:1n! ;!(lt~ uti~ .':('~ '\,.". '/':;ll':~" 

.1ftd 

nrdjnaUun J\ct i{j~}~;, ttdevarr. (.lnvironn~{~nf:.ii 
~ppHci1hj~:, [;::v'/$ ~·:';'Id n'f;tJ1.::ltiO:1:', 

I 

A.I' 
:' 

,':Ii.: 



sold by the L[cense~~ 

'rhr licensee: shaH t'Onlp!.Y' \\rith the prOV~~l{)nii ttl tin: r{€:g~;l.:.i~iuEl~ ,·!.'Ic! U'~· 
ddiiing conditions specified in the 5ecwKJ Sdwdulc theft"!o. 

'~T:l;' r ; ('.::!':: .. t;:.:' "');H~H carry our ,tn ;)ppraj,~~'1i \.1.[ !.h(·· i'~e{;~:1·:.~n;,(d rC:~~}l.~rfP'-: if: 'I'''~. 
L~(Cj>,'V :'U(:U Tl:c ~~JliciH10r d(:t-:igndti;~) the ell,}:"! (1.~i.l·O:.~l:":· eli ;j'k' .l'\ .. l:.r:;;.~T\ 

.1;-i ~'lJ,;; (1uthorised n~pr(~::'llr:tti.llVt.' f.;jr :hc: p:lq)(;~~: {~f n'l.()i\··I:l~l, '·;·..I;;\llt.~ 

(,it ail\, ~,jl:('·tbern·.J; appraisat progranll110 and OUH.l[ v/ritTt:t'\ rQpnrt:~ re(;uJj"(~~: 
! ;fit:!"':'! 1':1J;\ i\ct [Jf the I(i:"~,;tdilt·j')ns. 

\\'id~<,};Jt' 'ht, \,nn~lcnt (j( ti'){·: J'/11Jlist~":- .'3.ignjf:ed bv (~iljnr~; n~\-:r: ~i{'rc!,);~ ~\';~p; 
'.':·H~~·;l.':·r:~ :,:: ,:;i ~:o{" t~I.: '..H\·'t.:,\:~q;;Llbl~1 \"lid;i~(,~jd. 

·'"t:f': Ll(,t:'l";::~) ;~~\\~;1 ·r· ... li(:~·t.~ ~ippn.j!}.ri.:~e '0'.\'1;:'" !j~:{:' 1 r~\;,!:' ('jll'] "':,:'~i"-
(~t;J(k:li;:~).~·, >I'~ :-v' ("1\1! !fl U·~:) rck:\'Atlt i'~i't\!S lJi' f(l,"n,,:i! ::;.;1d 11' t~:t: ~d~:-.~·,:"";, u: 

• ('. 1', j I, . ~' ''''; ·1 

.. J J [", di i 'I' ! "t ~ . l'.~ . .... ,. 

, .;-
I ~ '.., :: ; 'i '. i ' , : 1 ~ ;' • 

.1., 

, :! 
'1'" 



'D'lt.' net prc.cecds of thi~ S,1}e conducted r1.m~'l<m! io para1:.rapl~ (b) 
, JI ")(- held bv the ?vlin;ster lmtiJ ;lDF~lie(J fo; 0',.1 f'he Ucensee but 

:-;.'l(l '" 4 ,J 

•• '1" I..,.:. 'l';ed in the repair of breach!:':> C~l' fin, lls no~ HI",,:':e goud hv the 
l.fle r -~ .... ~ ~ .. # t' _,,'I ..... ../ t-1 ') Q '. :1"'1"'" ",..~ n' .. ~(. "" t .. ? .,,_ .... "' r.: 1. Lic

t
!n!3l'<-' il!1(, In, t)(I,y·ne:.t (, ".1(' (u"ls ,,,,,_ld:',, In ,,,n',l.Cl!:1g tnt. _,,1 t-

A.I\\' cOiit'i i:lc:tETed in HUClt repaIr of bn-fiJI.hes ur ri\uH~ ')I il: nm.-!uC(;;lg 

~ -' ~" ~:ilte sht:llf b~~ in ;:l('('ord~HLl'P t.vifh tht, t1S;li1~ or -:-US:(H!l?!"Y r;!le!~ ~·.~)r any? 
11'\e ~:v:)(' of cxpendjtllre ir:vchr(~d ~~rHj in rtli Ci.~Sr.~:; ~haJI be n.'aso1'l,i!:.1~e 

i-;,nd f'-Hr. 

i.hl' '1 ru::~i Li:ln(!, .:\(; 

t :1'::\:~'u;Lttiori: 

I .• rcc:!.r!:' U ia1" tLl' (' ;ovt::r lln1?'tlt of {(ll:1fi\ ~:l;,:::p.t;n~5 t ~:l.~ III n(! 

in ;~lrc('rdn.ll!_ \" v~'lth t!-;p applk:~~l:,lk} t;-~ ~t.;:--, 

)/; PTIO'r t) thf Li(:~:'n:-;t'(! rl;,)qu(~sti:\~~ t:",t' !"'Ur:~:~ll:r :~) ;ni,'lkt' 

a \,'ditablc tTl d':1.:.1 License!.,; pr !v:):~" ian;:: rn~ \~:)n(h;c! \ 'I 

oF~':'t'it;~'ns :.!t""~i..!t'r :,h::; Lkcn"~\.~1 t:'le L;C(:~·~':'!.;i· l;h~)!! {-irs~ 

· ... vi!:\ Ul/' :"')~',~n~I:' l}j (lC(11F,!':.>r I"H 

(If I'lH: r~-'q1.;irp.d 

,':t)\~ ~ .. i:j·; tl) }':;;)llj i~' ::1\:' LLLi:nsC'i.: (~~t .. ~ n_';,;',u.,,~ 

fl~I;,T;I':SH"j!, :\~;lt':Ld:'·'1;:;C';t, (" :!li't'U.'!,: in rh·: :ci':l[: \. ;:'j,! . 

... ;f J 

/i/.,/ 
I 

,I 



iand; 

(,4) In carrying out' nf!gotia~on$ with the (" ... ·!\{'r or occupier 
cf pri"ate lime, titf! Licl'n~c~e oltall art diligp.nllv Fer liw 

p,Hj)OS'~ or thi~l d,m;;e"diUgf.'nHy" shailllld"dc_ :~'1;:;uing 

;\11 r.ea5cl~ably d\;-ai!abJ<> prc;.edL:.res tur Di}! :,';01,.,(; th,' 
r(;~qairt:!d p(~r!nission, ijuthGriZ..:ltion Dr intt::f:'-",; ~; i;)l )d l 

inl~ud£ng ti1(:.) offer of u rent or pUrrn;i!;(' r\'i 'I (' ,'.~r 1.~ih!':·1 

consiacrZltion which il person carrying ,'jill Cl',: ~_;,-l:'r'S'-'(,"-­

Eh~tivlLies would. reasonably expect to r·ay i'nl ;.J~t: gr~JJ\! !)[ 

sud" permi~}S[Oii or authori:t:i:!tk)tl or ;n!rrf:~d U: 1;'~ndl 

(iii} where 5L:rh land (,:; wil-hin il "National I'(lrk" 'Jr -'iational 
Hesel",,'c" \,vithin 1:h[.; rni.:'..Ianlag of :'hi:' 'lv'i!cili[t'! ·J~.:on ~"i ld 

".la:\'lgl~I\H'rd) Acl, (Crop 3(6) tbe M:Ji[S\f'l' ',kdl pre;:'" ri ,;~"­

(,;,.".\'(l:-nrnent L"' uh!:;tL-~ ;111 n(~C\2::;~.J;·y ,f":)J:~~~::r'l~~ i:1;\d 1 .:t:-~~~: i.~·~:i·:i_~! ':, 

(i ".:) 

~_;lay b(;' rF.'(~lHred by the ~'linj3tf.'r or the·; cn::Hrp!l·~::f. :." , .. ,' 

tht:: i~i~;ue of :;'.lch CGi'.se-nt or autborizr~tior:; 

'1 T;(~ L,{ cerJ/":cc shu!! p.o::1'y c)r re1111b: HSt-' thE ;\'1.:ni;-;b"r' 

cl':rnp~~~'l.saliun th~H nlr,.~,' bt: rc:qut~'{~d fu!" [ib~:jL-di 

:~tJ!horiz,1J~'.In n!' i,l;f"rC'~L nf to:' t.h· ... \ .~i.;:tr~n::~ ii1~'l; 

(_:,'qL.!~-';:~:icln 01 :li\y LUld d~ i;~r' I ,:cl:~n~'·j::': !ntl~f n·1r'!."(}:i,d.d';.: ;i.'~ti\:lri' 

"l( ih:· :Vil'1i::tt,,:: )'l \'/i"f:l:;:j ot i";-tr: il::"~'!d In ~:~:{. il~)~Jn 'F:cI\ t~: 

:'~" (,Pi'C I'L(' (.(I~d ·)t t !T·,' I ,~~', Yi;'.r:f<:; f'h·r::.:d [\'! .. ,:d 1:: 

;', I: •. ; r.".iL tl 'I .: , t <,.-:h v\"~! \-' L.:(I'" (\~;. :,' j:.(' .:::,:1 ~i ~;I ( •. rr:!. 'r:}: ;.: ~ :.:C.' p..: '.: .; 
~:r ,.lti'1Ci ",:'r;:'I::..,Sl':'I", v: Hh.1J': (i;~(~ :;f ;"iP(.!:':'~'(-lr\') , .' 

.,.,' "'{ 



\d) "fhc ~,,~[~\~"s~·t:r Shflll prOCtrrC t.h~t thr' (;o\;ernmcnt f:;hat: at ~dllilll(.l~, 

g!"\;t: the Lii..:~n~;l?t~ i.lfld its C"ontracto:s a:lG sub ron;.HH:tor:; H;f' 

rigllt .:If to and egfes~ frnrn ,-r'H.) L.icenr·e ... \ri.:.\a to dnd lnHn, 

in part:rlliar, the facijitie,: whcfEvel: l()cal·i.~rI for thj> Ccmduct of 

opera tiom; under till!) L,rr.n". 

15. The i\tini:;ttr shall, 5ubjen to applicable li:lw~ and rr.gl:!"h()n~. ohtain L)1" 
Ihf~ i.,il'l:'m;ee any permit necess[li'Y to enable ri'll" LiCE'rISc:C to use tht' willer 
in b~t~ 1 . .ic~'rI5{:'t.: .J\.rt.I;'~ f(H the purpose oj opetations under tt':::·; T ,iu:r~('( ~'):,)!: 

~l~,e Li~;I~nSf';l~ sht:dl :lDi' unre;)50nably dt.'?ri'v~: t:1e U!,f'r~ of ;?.:~IiJ., {;crr:(::!,i'i'.~ 

setth~::1enl or c~t::t!t~ 'i:\'~t~riHg plaee of lhf' \vnler bupply in \\·l:id: ;!':l:V ,,~r~-; 

!6. J'he I.in.:!l,'3c:,·: ShCi:1. ~'\'h(~rt:" i:pptit:~~bl(:. pn)t CLHnpen!:ii21 tl or. it:-:: 

:'{"CU('i!: j:':" ,'l:' ;h\:., :\Cl". 

th\:~ n.:.1rrl(,~ i:,;nd ;~ddn:~!.;s of ~:ht' per~L'n resIdcnt :11 Kl,.:nya \I,;}l.') V\i'i 

s;t.q'!pn:,!.~·,~-' . J \(~j IJp/;,Irat:ons i!:idcr this Licence and prior notj;~l.' \); ::; "r 
:-tl ~ ~:J\JJtf:;t7 . .:.;hnll bl'~ \'0 ':;'lC ) .. 1in:stt;IL 

l~ :' '~.f 
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SECTION 5. TERMS OF REFERENCE AND SCOPE OF SERVlCES 

This document comprises the Terms of References and Scope of Services fm 
Environmental and Social lmpact Assessm.en1 (ESIA)4 Study COllsulcancy for 
development of rn.'O (2) geothermal projects at Olkaria area in Naivasha District: Tbe 
proposed geothermal projects are: 

(i) Construction of a new 2X70 MW Geothermal Power Plant at Olkaria Domes 
area, to be caHed Olkllria IV Power Statillll and 

(ii) Construction of 2X70 MW Geothermal I)ower Plants :I[ Olkada East 
Production Field to be: called Olkaria J Units 4 and 5 EXlen~ion Power Project. 
These two Units are exten~ions of the e'iisting 3X! S ,\fW (llkaria I powe! 
Station 

The two geothermal pnwer projects will be financed as one pad(agc :UJO implemented 
around the samt' time. 

The Otkaria IV and Olkaria r Units 4 and 5 power stations v'llill b~ located Ileal' each 
other. However, the land use sy.~tems ill the locations of the 1 ViO geothermal stations 
arc different. Olkaria r Unib ,r alid 5 will be located in an alread.y existing geothermal 
production area which belongs to Ken)'!l Flectrkity (fcncra1ing Company (KenGcll) 
while Oikuria rv i~ Incared i I a new area" which bel(mg t() private land owners. It i,; 
,herctt:Jrc proposed thai l'. :;cp:llate ErA reports be prepared ii.r each or 'he 
geothe.rrnai pc·wer plant pn 1< Cl~. 

f:ull F.I A stutlic, i;; rl;:(llIm:d fbi' ,he pml)os!::d geothermal Jlrc\jet:(.; 1f1·!ine ,·vith the 
national Environmenli!i MalJ:lg~nlCnl and Coordination . k! (1991)) and 
Environmental (Impact AS$CS~lllellt and Audit) Rcglllati('ns (200~ J <lr KenY:i and alst' 
with tht~ World Blink oreratilJual dirt!cl.ivcs and the EqllalOr Prine iVlc'i 

CIIlIpr..:hCI\0i vl' r:SiA ,;Iudi"" c"t1vering :hc proj.:c, it;-cill1a,; hc~t;'ll d"", I'l'n i(.IIIS\Y and 
EI:\ Ii..-cm:cs iS~Hl'd indnding Ih,: fi1llowillW 

iii 

10 audilion a pnw:l'I. ieasibilit} ::\Ud~ I~\r nfJ!imi;~d {icwlopmel!t ii< (libria has been 
dl'lh' including hwirpnmellwl :'k:)!)ill~. 

. Thl' lt~J;rf"\;;.ili(l;':-' '·.1l\ :'llki I'.~L\ art: :.l!-;.'d :1~1'i":;L.I'('~>:n fhi, .1{ ,_:I!It,,':I' .~l]d it\.:.m FnVih):1~ll~~nrdl .md )UL:i:l! 

rlllp~h.l AS",cs5rlJTlcnt. 
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Further, the Environment Project report for Olkaria I Units 4 & 5, and Olkaria IV 
power projects will be submitted to KenGen by 20th August '2009. The EStA,. 
Feasibility and Environment project reports for the above projects contain a lot of 
baseline data and can therefore be used for references as necessary, These reports and 
necessary maps will be availed. 

1. OBJECTIVES OF'THE TOR 

2. 

2.1 

KenGen intends to improve its power production in the country by developing lhe 
environmental clean and renewable geothermal sources of energy. This TcnllS of 
Reference and Scope of Services have been compiled ill accordance with the 
requirements of the national Environmental Management and Coordination Act. 
(1999) and Environmental (Impact Assessment and Audit) Regulations of 2001 01 
Kenya and also wirh the World Bank operational poiicy 4.01 for Category A projects. 
which require ful! ESIA studies, 'Ibis will serve to guide the EtA study culminating In 

preparation or two separate ESli\ study reports for Olkaria IV anu Olkaria 1 Uni,ts " 
and 5 GelJ1hcrmal rmjects ill compliance with EUV!fOmntllta[ Asscssmellt guidelmc$ 
and to corrl!ctly taform decision-making on the environmental impacts and 
management requirements of Ihe project. The pn~jects implementation and EIA_ 
schedules arc attached. The assignment will be guided hut not limited to the Terms 01 
Reference and Scope of Sl:.'rvices 

BACKGROUNI> 

KcnGcll Profile 

KenYll Fk"Ctricity G~\lcrating Company Limited (Kt:nGen) supplies hulk (about 75%1 
of eie(.;tricit:-,' ~'()nsumed in Kenya. Th" (:ompany w.es various energy source;; to 

gel1eral::!::,kctrici!y ranging {hlln hydro, thermal, wiud and geothermaL K(.mGcn 
currently owns anc:! operates (Wf) geothermal power stations with a total installed 
capacity of 115 ivlW at Olkaria in Naivasha Oislricl, Rift Valley I'rovincc of Kcn)'ii 
(Ollmriu L(lcation Map Attache.d). OJkaria is IlJcated about 120 km northwest of 
!'-Jairobi Cit)', OJkarb 1 has lX I.'iM,W units with a comhined generation c.apRcity of45 
f<,,1\V and Olkar:a II has~X3)rvlW Ilnil~ with a comhineu generation capacity c f 

?OMV/, :\ thir,1 generation unit of:) MW 1'1 lrndcr (:onstrueiinl; ill Olkarin II. 

KenUen pwpuse, Il) dc"dop to dcwlnp H nc\\ non \..1\1,' Olkaria IV (ico(/Ictnwi 

Power Station III O[kl.ll'i(l U{)Il1C::~ 1I!'<;1! ,md :l 2X70MW Olkaria 1 E)(ttnsi,-'11 

Ci.;()ti1cnnal f\li.v.:r SlIHimi~: within til,: ':',j;;;ing hi;;l Production Fidd, 'fhe: l.,lca!ioll 
!!lap or Ol!wfia I V rllld 1 is <lilached, 

Implem!:uiing Agco.:yfSpol1!'Hr 
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2.4· 

Kenya Electricity <Jellernting Company limited (KenGen) is tbe implementing agent 
The project is spon<;ored by the Government of Kenya (GoK) through the Ministry of 
r.:nergy (MoE). OOK owns 70% of the total shares of KenGen. 

Finance fi)T the proposed geothermal projects is being sought from Development 
Financial Institutions including Japan Investment Corporation Agenc~ (HeA), 
International Development Agency (IDA) of World Bank Group, AFO and European 
Investment Bank (EIB) among others. 

The National Environmental Management Authority (NEMA) and all of the above 
institutioIL'l require full ESIA studie.r; fM the projects to be done before execlltion of 
the works. The ESIA study will be done hy an EIA consultant. The ES1A including 
development of a Resettlement Action Plan (RAP), Envirnnmentai Management Plan 
(EMP) and Monitming Programme are lo be developed out us per the llcheduie 
auached with a completion date of October 2009 fot' submission to NEMA f()r 
approval and issue of EIA Licenses. 

Project Components 

TIlr! proposed 2X7Q MW generation units at Olkaria IV will constructed. flowever, 
only I X70 MW generating unil (Unit 4) will be constructed. The genera.ting Un.it 5 at 
Olkaria ! will be built later. 
ExC'.cution of the works will be undertaken th.rough the following contract);: 
(i) Consultancy Sen ices Contract- t<w Work Supervision 

(ii) Steamfieid Dt've npmen! CGntrac.( 

(iii) Power ~ta[i()n C\H1~truction 

(iV) High Voltage ~Hbshlii()ns antl Transmissitlll 

(v) Local {nfi·astructure Works - such t1~ waier. access roads. engineer~ ,,:,ffic,;, 
construction electricity and Telecommunication 

All the above cuntracts will be finnnccd (is il pacb~~c. Hoc\cvcl". drilling ()f" th~ 
geofhermal skarn rrndu-':lion wells is being d~)ilC III :-1 separ:tle contract, which is 
financed separately and is ongoing. 

A map is auached slw1Ning the prnp,)sed OlkHrid IV Hnd Olkari;l I (l!lit> 4 J!1<l ' 

rowel' planr.s \.vill be located. A ketch nlap,h(l\\'ing the t'fPpo,cd f't"IIL: tlf" Ilk' high 
v\lllagt~ Ir,tnsmi~si()n lines is also aUadled. 

Summar), of Environmental and Socia! Setting 

The Olkaria geothermal project area ;dread\ hil:" ii'lil' ~cnthcrlllill p,1wer stations in 
,'pcratitm including lWi) ~1.ation" opc!atcd I;} tndq!elld~nl Powcr;'H)dutel'~ (ff'P,l. 
The existing 45MW and prornsed OJkariu I llnit., .;. ~!nd 5 are I(lcale,l ~m KC:llGen 
lami which is also ga:~Cl!ed as a National Park fl lell'" (fute Nalil'llai Park). The park 
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has wild animals and is frequently visited by both local and foreign tourists. Many 
tourists especially schools and other institutions visit the park to sec the geotherma; 
power stations. Olk.aria IV is located on private land (Kedong Ranch) adjacent tt. 
HellsGate National park. Some Maasai commWlities live in some parts of the Ke~ 
Ranch. Lake Naivasha, which is a Ramsar site, is located about 15 km to the North ()i 

the project site. 

3. EIA REQUIREMENTS AND REGULATIONS 

The proposed project falls under the Second Schedule Section 58 Parts (I) and (4) ~f 
the Environmental Management and Co-ordination Act (EMCA) of 2000. Un~ 
EMCA, an ElA study is mandatory and an EIA License must be l)btained front the 
NEMA before any developments of the proposed geothermal power projects are 
undertaken. 

In addition, the ErA study proces~ including the content of the reports will r~ 
governed by the applicable local and intemational standards and best pra.ctices, sue 
as World Bank ErR, JICA, and AFO operational policies, guidelines and sta.ndards on 
geothermal power projects and relevant intcrruttional environmental agreements t­
which KenYll is a parly, 

4. STUDY ARI<:A OF U.KIU,Y MA.JOR IMPACTS 

5 .. 

The projects area already has four geothennal power stations in operation including 
two stations operated by Independent Power Producers (IPPs), Olkarin I is c" 
KenGct.l land which is also gazetted as a National Park (1IelIsGate National Park 
The park has a variety wild animal and avifaUilI1 populll.tions and is frequently visited 
by both local and Foreign tourists. Muny l(mrists especially from schools and orh. 
educational institution:; visit the park In ~ce !ht;: geolhemlal power slatiol\.s. In addifi( 
to the IlellsOaLe Nationlll Park, ('here ar,' many private owned game sanctuaries in 
Naivasha. 
Th(~ vegel~tion ~YP(!S arc lTiU!I1!Y associat.iDl1~.; or TarcoJlllnthus (Mle!c:;hwa) ari 
Acaeia spec~ies 
Oll,aria rv i~ located on pri\'ate land (Kedong Ranch) adjacent to Hel!sGate Nation; 
Parle Some \-1aa.<:ai communities live in 'lome parts of the Ranch. Lake Naivashi , 
which is !\ Ramsar sile, is [tleated about 15 km to the North Df th..: project "itl' 11K" 
lakt Pl'OVilks waler requiremems for d0me:;tic consumption. horticulturui lil.l1ni ni 
gco1hel1lllli chilling and power plant operalii'll.':, among <)tlmr <!conornic activities. Tt_ 
horticu it ural fanll~ have large nllnliJcr of workers as lhey are lahor inlcnshe. A 
tlumh:.:r llf touri~1 lWlds ofli.:r;flg a .... cnrnmodalio!l alld cl)nicrence lil!.:i!ilje~. have: b~:e 
dc\·eloped in Naivu~ha espcdally ilmund lht: Lake N<livasha. 

SCOPE OF SEHV1CEoS 

I'hc 1.:[/\ Swdy Reports will dl'scriht: the b'Jtmdarie~ in lime ;Jl1d 5paCG, 'rh{~ wmpdra! 
b{lunJarie!; or the study (the lengfll of time over .. hich project cnvironrllental etlt.'(;1 
(positi,,:.: lind nq.'illivc) an;' anlicipakd to occur'! will reflect (he dccornmissill1lin", 



·~ection S. Term.c; of Refccence ~~.pe!:.:..O::.:f~ser:.:.;..;v.:;iCC);.:8:.. ______________ ~ _____ 39_ 

period, and ex lent of any potentially significant envirorunental effects (positive and 
negative) that may remain beyond the decommissioning period, including any 
potential accidents or malfunctions of tile proposed geothennal projects. 
Spatial boundaries will reflect the geographical extent to ~i1ich activities associated 
with the proposed g:::othennal projects are anticipated to occur in the existing 
environment and the extent of existing or anticipated positive and negative 
environmental effects, including cumulative environmental effects. Spatial 
houndaries will be referred to as the "Assessment Area" and will be defined. 
Administralive and technical bvundaries of the aSSl.-ssment will also be defined, where 
appropriate. 

5.1 TbePro.iects Ovt~rvie\ .. " 

5.1.1 Proponent and Projects History 

Provide the name of the proponent, the name of the legal entity thal will develop, 
mana.ge and operate the proposed Projects, a corporate profile, and an overview of the 
Projects. 

5.1.2 ETA Study Area 

Provide: maps sh()win~.\ hound aries and a legal description or thl~ proposed lease area, 
lhe devc\opment an;D und , .. j! '\)(<[t1::'11S df propost'd development activities. Include 
(he lands thlll will be direct')' I isturbed hy the Projects or by aSSnCi8.1ed infraslru(:!Ur.: 
;]s weI! as !:umulntivc, ! eg ,mal. 5p':[;:1i and lel1l pora I aspects t(lf individual 
environmental components oufsiue the Pmje;:ts Area and ka.<;c boundaries \\ihere: an 
c!lvjronm~nial effec! can reasollably be expc(;icd. iIlusrmte the Study ;\rCll (Ill 

tupographic maps and phtlto!i. 
Include: 
(i) Maps of appropliab;.' scale to identiCy the pr<Jposcd development <ln~a. the 

status ,:Ii' land !L'11me, c'(bting and proposed land disp('sitions, ,HId lilt· 
Incnti,!!1 nfinfrasiructurc ;ls~ociillCd with tht' Projeets; 

(Ii) rile !',lcatiO\1 or sJrCUIl1S am! other g:~ograpiljc informatioll su>.:h as naluml 
ti.:a1un."s Ihal may he "ITt:cl.:d by d\~i'ICI(lpmem wilhin the I'rojccts,\rea or 
cha!1!!.es it,' infiw;lrudure as J I'e 'ill I I orlhc Pruiect!'; dcvc'iopmi."flt: 

liii i The ralionuh: lIsed I,n "el c:l bouudnries f()r f: 1·\ ~t\ldy .\n.:a~ !~H' 
environme'1lal L'OmpOl1ents: :md 

II v) Discussion (Ii how [he Siud;; r\rt'a~ were :HbplL~d ,'r modified lhroui,lh !he 
public parI rcil'alion prncc<;,;, 

:'U .. 1 Projcl.'t s ('omponcl1f and Ikn'!oplllt'l1! Sd!t'dtlle,~ 
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(i) Activities associated with the construction, operation, restoration, and 
decommissioning of the projects, and associated infrastructure; 

(ii) '[be phases of the proposed development including construction, operation, 
restoration and abandonment; and 

(iii) The proposed development schedule for each phase ofthe Projects. 

5.1.4 PI'oject Justification and Alternatives 

Discuss the need for the Projects and consider the implications of proceeding with the 
Projects, specifically addressing the following: 
(i) The additional energy capacity the projects are expected to provide; 
(ij) Alternative methods of electricity generation; 
(iii) Existing and alternative Project<; infrnstntcture; 
(iv) An overview of any alternatives conside-ted economically feasible; and 

I t l'n~ (v) The imp j(;alions 0 - development for pnlcntiai future developments 
Projects Area of intluence 

5,1.5 Regulatory Rcvk'"\" 

Identify all regulatury approvals applicable to the Projects, including environmental 
and operational approvals at the municipal and national levels. Sumrnanzc 
government policies, integrated resource plans, and pll:llln.ing or study jnitiativ~s 
pertinent to electricity generation and geothermal development and discuss theIr 
implications for the t>n~ects. Review applicabie international agreements, policies 
and guidelines and indicate rheir implications Oll the proposed projects. 

5.1.6 Summary of EIA Reports 

Summarizi:! (he EIA study report including t:llviromnentai und socio-economic 
implications of key l:onstrLll.:ti(j!1 and operation activities ussociated with the Projects, 
proposed mitigation strategies, re.~idual impacts, monitoring progmlUs, cumulative 
effects and any folk,w-up p!ugram~\ required. 

lndude a glossary of terms and a Jist of {lhb!1~viulions to assist the feader in 
understanding the material presenl(~d_ Indude !.able~; that cross-reference the report te­
the ETA Tcrm~ or Reference and hi lmy current application:,; submitted pursuant to tht 
nUliOfwl leg,li requirements. 

:;.2.! J)cnlophlcnt ot' I"'ojeci Sites 

Do.:'SCf:.be tl;(: s!le SClccii(lll. [lrnjed ,~()rnp()neni~ and process for the jlropof;ed ra..::iliti<:s 
!lwluUlng HIe H1J!owlIlg: 
tt) IliC (!c,)H()!1lic. t<:t.:imiL:u) ;md c'llviroruncnta! HKtors iha! collfribll!~d Ii.' Ih" 

dcdsi\\I\-nwking prnccss (hI" devdppmcn[ within the l'roie~l~ Arell: 
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5.2.2 

(ii) 

(iii) 

(iv) 

(v) 

{vi) 

The site selection process fot new infrastructure such as location of new 
powerhouse, office buildings, access roads, "later supply, etc, Indicate the 
technical, geotechnical, economic and environmental criteria considered; 
111e general geothermal development activities and schedules that characterize 
the coru;truction, operation, restoration, and abandonment phases; 
The proposed geothermal power plant constnlCtion methods, designs criteria, 
development activities Bnd schedules for !he Projects, including activities such 
as vegetation dearing, soil salvage, waste disposal, road constnlctl0[), 
water quantities, and reclamation; 
Maps and diagrams at appropriate scale to illmitratc the development plan, 
management systems and associated infrastructure; and 
Specific activities {hat wiil be undertaken to prevent or rcdw:c {he potential 
advcrst: envirnmnental or social impacts through project pn'i.:<::~scs, 

lufnl!ltructure, Utilities aud TrallSpMiation 

Describe infrastructure components, proposed and eXlstmg, for tbe development 
within the Projects Area of influem:e, De!'cription,; of infrastructure will include the 
following: 
(i) Publk lind worker access: 
(ii) Utilities; 
(iii) Raw nwtcriili handling :md transport; 
(iv) Componenis idcll'ifil:d ihrough "uhlir. participation program: 
(v) t.oc:uiun plans r .. · infrastructure !:-Ouch as rrm;cs;,ing, ofticc, \vaSliO 

managcmcllI 13. :ili ic,;: 
(vi) TIle anlicipated .::hangci: 10 trartic (cg .. type and volume I (It! pubjic roads, 

from !he projed :;ile, Juring the construction a."1d oper:,uloil ,Ii' the Project. 
(vii) Discus!; and evaluate any expected impact and suggest any required mitigati"11 

measures; 
(viii) How the !11iiicrials will be rnowd til ilnd li·l1m the sit.:: 
(ix') [-i,)W walt'rc,'mrSiC cro;;sill~s will he hal1dled; aml 
(XI llow pub!ic clrces;; to, "f wi,hin the Projects will be !U<HmgeJ ill, t';,H;!1 phase 

or rhe Pcokci. 

':i.1..3 Ak Emil.sio!ls !\ianagemeIJ 

ld(:!I!ily illl pOklliiai ',';lIrCl:~; "I' "rni~;~:ir'li~ ,'r<"1l1 ,k\l,iqll!lellt .. \·ithin :hc l'r;ljeC[ :\n::L 
e()\' each ;';Olln:..:: 

(il Describe tl'" ,'missi<,'l1s (II:,S, ~-J( J..;. ('( J: .. 1.(;[:11 parLicH!illc'., PMI(l, P:'v1.: <, 

Vola!ik llg. tHemis. ~tc) !i"HIl the; ;lrni<:ct including cmi%iol1s from, 
I~pcmling equipment. h~hi(;:,'s, \cniil:l!i",l. kdl!n::;. ;'oild. cnisil"r and ,'Iher 
!;lcilil " 

lid I ksc ri be i 11,' irh"lll lorin!! .lnti c',1l1tr,,1 ." ';;(";'1, • h;·;! K.t.:n('<:ll P',,!),ISC:; In liSe:: 
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(iii) Describe the management program to address an relevant fugitive dust and 
other emissions, 

5.2.4 Water and Wastewater Mallagemeat 

Jdentify the process and potable water requirements for the Projects including start up 
and emergency operation cQnditions. Describe water treatment requirements Ilnd any 
chemicals that the project plans to use, and: 
(i) Provide a baseline description of water quality through usc of water samples 

tested in NEMA accredited laboratories. 
(ii) Identify potential SOUfr.:!:S of waler quality concerns associated with the 

Projects; 
(iii) Describe plans to monltOl' and prevent Dr reduce impacts on water quality; 
(iv) Pmvide descriptions and drawillgs for water management facilities; 
(vI Quantify water diversions from surface watl;)[ or well water systems to meet 

process and pUlable water requirements, indicate the source of the water and 
release locations; !Iud 

(vi) Provide Il summary of KenGen management plan to prev<;:nlor reduce impacts 
10 surface and groundwater th,w, and a spill response plan should an 
acc.idental release ()C(:UL 

5.2.5 Hazardous Hydrocarbons, Chemicals aud Waste Maoagement 

Provide !l waste management plan for tht:' proposed operation, including int(}fmation 
on waste quantities, siorage. handling and disposal methods for each waste type, and: 
0) Pntcnlial sources uf waste as~ociated will! the Proiects; 
iii) The location md amount of all chemicals slored -on ~it..:: witb a descriplioll "J 

eOlltail1lnt::llt and envil'Onmenlul protection rm:a:mres; 
(iii) fdLmtify the locatioll, nature and amount of ()fl-Sitc hydrocarbon storage; 
\ iv] Discuss conl;-linment ami other envirolllm:ntal protection measurt's; 
(v} DCmOllSfJ11te huw selected practic.es comply with national regulations; and 
(vD Dcs(;rihe KellGen'::, plal1LO minimize and n:cyde wast~~s, where possible. 

5.2.1) iWonito!'ing, Opcmtiou and CQlltil!g~lH·.y Phms 

Summari:o.: ttre key (:Iemenlo; \)1' Ctl"jwl1lllenLal, hC11lth and ~a!i..~fy plall:; and pl\)gri!ll1~ .• 
dnd (ksnibe cPlpwak pol1'::JCS and proccJuH's, openlt(W c(~rnpdency lraining 
prngr:lm S" spill and emission rcp,)rring prucedun:s. ilnd emergency rc'>ponsc plans. 

Pmvidc :1 cOlx-Cff!\l1ll ·,ill' nbmld,lil:nc:nl and r(',!,xAioni do;:ure prall lhf tll<~ Proj(;.:t~ 
:\rca. indud in)]: 
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(i) Restoration methods relative to drainage control, land stability, soil salvage, 
soil replacement, re-vegetation and interim land management; 

OJ) Identify restoration and land use objectives aud deflcribe how tnt: restoration 
plan will meet those obje(:tiv~ 

(iii) An outline of the restoration schedule and a descripti.on of how restoration 
success will be measured and evaluated; 

(iv) A rc-vegetation plan including flora types, timing, monitoring, interim land 
management (erosion control) and invasive species control; 

(v) Anticipated waste types. their sources and amounts; 
(vi) A waste management Plan for the decommiSSioning exercise; :md 
(vii) The anticipated ditTerences between pre- and post-developmem landscape or 

vegetation lypes, wildlife habitats, aesthetics, traditional uses, recreatioll liSe, 
or commercial operations. 

El1vir'onmental and S .. ciallmpact Ass(.'S,'1mcnt 

5.-'. t Impact Assessment Requirements 

Provide ;nfOrtnulion on the (!xisLing environmental l'Csources and rCSOllt'Ce uses that 
could be affected by proposed geothermal developments, Identify the environmental 
components potentially atfected by the Projects. Describe and rationalize the 
seie<:rion or key indicators selected. These environmentaJ indicalors will be used to 
estimate the scale of impact and to evaluate the appropriateness of the environmental 
management program~. Fol' each environmental component and indicator: 
(il Describe the exis(in ; bt seline condition; 
(Ii) fdentify the activiti( s a isociated with the Projects Area ihat hav,~ the pOlt:ntifll 

to affect the clwirm meatal component and indicator bci ng ,:onsidered; 
(iii) Describe the nature i)f the environmenlal effects associated with (he Project~, 

including information on magnitlldc, probability or Ol:currence, frequency, 
extent duration and seasonal riming jot each environmental c!feci; 

(iv! Present c!1vimnmenmi protection plans to prevent, minimiz.c, I)f mitigate 
negative environmental effects from the l'r{~j('cts; lind 

(v) Present 311 Environmenta! Manage.m~!Jt Pian (0 idemify, monl!:,)r and manage 
potential t'!l'Jirnnmcntai changes in order iO dU!TlOl1slralC that the P:·'.ljecl~ 'win 
ope.all' in an cllvinmrncntally sound mallner over the lHi.' "rill.:: Proje,'t 

i.) aSSeSS the CtlI11UI:ll.jVC environmental eHccls: 

(i) f)e~crihe the methodolugy useu [0 idemif)' and assess the: cumlilative <'111:('(., 
and providt: the detllill1s to how \'onclusinns were drawn; 

(ii) Delille the Study Arl;:a'~ ~patial ,mel lcmp()rlll b'HH1dilrie5 f<.l! c'ach 
environmental compunent and indicator (l:'l1mincd: 

(iii) A.s»':s:> the reasonably-rores(x'ubk cnviml1l11cmal cfjlx'r,; ,.)f the prt)poscd 
Projccls .in combina!ioll wilh (ltiw!' C'xi,:ing ilml propu~d "rojt'C\S, acliyilics 
and land ust:~ in lh~ region: and 
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(iv) Assess the awropriateness of infonnation from other developments used and 
identify any defici·::ocies or limitations in the itrfunnation. 

5.4 Description of Bascllne Euvironmental and Social CoaditioB8 

5.5 

Collate, evaluate and provide baselines data on the relevant physical, biological, and 
socio-economic characteristics of the development site and area of intluence. These 
include: 

The physical environment: geology and seismic history of development a~as. 
topography and drainage patierns, soils, climate and meteorology, ambient air quality, 
ambient noise emissions, noise and air emission sources, surface and ground water 
Ilydrology, water resources and adequacy of supply, existing waLer pollution 
discharges, and receiving water quality and other parameters . 

The bio.li)gicaI environment: type and diversity of flora and resident and migratory 
raunal c<.Jmposition, rare ::md endangered s~ies within or ill areas adjacent to tht· 
rroject deveiopmcnl sites or high voltage rransmission lines, sensitive htlbitat:.~ . 
iududing parks, llf re.'lcrves, signilicant natural sites etc., species of commercIa! 
importanc-,c and ,pedes 'h"ith potential to become nuisance. vectorFl or dangerous. 

The socio-economic envil'l)l1tnent: in.cluding both present and projected where 
appropriate. popUlation structure, land tenure and iand use systems. platUled 

development activities, community structure, employment, distribution of income, 
goods a.tld services, recreation, public health, cwturdl propelties (archaeological and 
historical sites), indigenous peopie, customs, aspirations and attitudt~s. 

Uescription of relevant Legislativl~ alld Rt'gollttOl-Y Considl.'rations 

The relevant regulations and standards governing environmental quality, heaHh and 
safety, wildlire conservatioil and other ccologi;:ally sens.itivt~ areas, land usc, etc, at 
[m.:al, regional, IUltional and intemational lewIs, shall be described. Tiles\: include, the 
national EMCA (1999), Envirollmental (Impac1 Assessmem and Audii) Rl;!guJatiom 
of 20m, Wildlife Management Act, Water i1.Ct, or·ISi\. (2007) ell:. and applicable 
IllternatiOll<l1 guidelines slIch as th-= IDA, BIB. AFD et<:. If transbou!ldary impacts are 
likdy, rdt:vlilll conventiom; should be described. 

Dct~nl1ilJatilm of Pott'lltiall.mpacts r.f the Proposed CClltbcl'l1lall'rlljecls 

Ilv: FIA s1udy lCiun will he required to ~:iI"I>y ,lUi an initial scoping Df the potential 
~n\'irol1men!a! impacts ari~iilg Irom the.: pmpnscd pmjecr. Further s("rvcning ",. till' 
impacts wi il be done I,) narrow dOWll to the most signi fkant impad~ aiter 
,dcntifi<..:aliotl (If the polerllial l'llvin'nmenlal i!)m;'tc(s These will im.:ludc btl! nnl 
:imi!(~d it' !h(' iolh·wing: • 
:\ descripti\)fl or all the <':I1Vironlllt'llitll illlrat'l~ un nature <lnd human environmcnr, 
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5.6,1 

5.1,,2 

(i) Ai-r: quality - impacts of fugitive dust and gaseous emissions for example 
hydrogen sulphide (H1S) on ambient air quality and health of workers 

(ii) Noise emission 
(iii) Water sources, quality and quantity 
(iv) Wildlife corh'lervation 
(v) Social concems 
(vi) Traffic 
(vii) Vegetation cover 
(viii) Induced land use changes 
(ix) Occu.pational health and safety hazards 
(x) Solid, liquid waste di~posal 

I.and Tenure and Laud Use Sy~tem8 

Provide the following: 
(i) The existing land uses in the Stlldy Area including, commercial, fishillg, 

agriculture, forestry, wildlife and tourism and cultural uses; 
(ii) Describe the land tenure and land ownership syslems in the r>rojecl area; 
(iii) The local community traditiona.l and existing land use practices including 

agriculture, wa1t~r source, livestock keeping and fishing; 
(iv) Any unique ~it:!s Of special features ill the Study Area; 
(\') The lnnd use interests or other groups or community initiatjves~ 
(vi) Description Df ihl' hmd U!iC and reSOllr(:e policies and pbllming initiatives in 

the Study .·'\I'e(!, i Icluding wildHe management and conservati()n, basin-wide 
integrated mana! emeni plans, watc'l". and the energy policies of Kenya, 
(:omponenb of Ite Prnj.~Gts lhal hE:V;: thc potential 10 affect other land uscs, 
and discu,~~; the nature and significance oftnc eHect<; on j·hosc land uses; 

(vii) The acsthcli.c impacts or the Projects on rq~innaI recreation llcti"ities <lad 
public land uses during and ailer dcveiopmeru:; 

(viii) Mitigali()11 stratcgie~ 1<.' nddre,;s these anticipated imraGIS. and (!Utlillt; 

KenGen'~; management ~]P'k·jly 10 implement these ;;Irait:gie~; 
(ix )1l1e puhlic pm1icipafinn fi!,'gram and fll!lll~ 10 mitigale. [miMel.:' will! the 

C)(lllting land uscr~; 
1,:(1 Dl'Scribc the effects ,)C iuett'used Irani(: (1!1 traCSpt111atiof1 mll!~S: 

["he cUi11ulativf em~ct::; ,Ir the Pn)Je,~b 1;;:I,lli\'.:: w other existing nr prop,;,s.:d 
projccl~ on regiutw' (Inti puhlic land uscs, (l1c1\1Jin~ agricultuf(' ;]11<1 
~cttIemclI[s 

(xii) The pt:m~ "I tlIitigale !lh~ c~lll'el' ,:,fril" Pt',,-,.:,,I, and allernati\t~s c,)n>;id.::n:d. 

Climate, Air Oualih' and Nfli~l: 

Discllss the ha~cJinl' dimatic and ;!lllbiellt air 'Jll<\ii,) and Iwi~c ~'mis''''lls condilHHlS. 
In addition, !1lt'dd dispersiPIl of ld~l1iij'ic:d ~i!r 1';)!I[!i~.lll!;; and l\Ois,' sj,1I'cad and rn,)\'ici(; 
lhe f~)Il'lV"ing inl(',rmal1t'll: 
(il I'roicc:ts cen1pi>ill,'nis ,In\! ;! •• ';l\ilil'" Ih.!! ',\!.f "iil\,'! :iir qualify hOlh Jot':.!!!y ;JW1 

n;gi(lnil:I~": 
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Oi) 

(iii) 

{iv) 

(v) 
(vi) 

(vii) 
(viii) 

(ix) 

(x) 

(xi) 

Air quality components of concern, including emissions from point sources 
and their dispClrsion contours, fugitive dust, construction, and vehicles; 
Possible effects from 1he deposition of primary particulate matter and impacts 
on surface water, soil and vegetation; 
The nature and significance of changes in ambient air quality expected as a 
result of the Project and the impacts associated with tbese changes. 
Discuss how air emissions wi1llikely disperse in the Study Area , 
Describe methodology used to detennine changes in ambient ail' quality, 
justify the methodology used, and identify any shortcomings or constraint.:; on 
the findings; 
A plan to minimize dust emission !evelsfrom the Proj{.'Cts; 
The na1ure and Si!l)lificance of changes in noise levels as a result of ti1e 
Projects; 
'£lIe impliclltions of incres$ed hydrogen sulphide gas and noise levels ~nd 
pl'Oposed measures 10 minimize hydrogen sulphide gas and noise resultlrtg 
fmm lhe development. This will be done considering magnitude, frequency, 
duration and time of day and loe p(:r(i:lrm~mce potential or these measures; 
Cumulative effects ()f the Projects ill combination with other activities in the 
regional Study Area; and 
Mitigation an'd monitoring measures to address climate, air quality and noise 
concerns, 

5.6.3 Gcolof,ryl Hydrogeology, Terr~in and Soil Prufiles 

lks(;ribe and map. on an approprill.t<: scale, the geology, terrain and !loils, and 
drainage pat!em~ uf the Projects Area, Also provide the following: 

(i) l\ bil>pby~i':,tl map of the Study Area, including mapping of topographic and 
g,':oiogical and hydro-gcolo!;-ic features; 

fii) An evaluation of the sensitivity of geological properties in the area in rdation 
to thc' projects and to pwject klClivitic$ such iiS earthworks; 

(iii! Soil maleri!d~ and lalldfonns in the Projects /l.re.'iS prone 10 erosion: 
(iv) An ,:v!lluajon of the g~olugicul stuhilirj (If the area indudi.ng the frequency 

and m(~gnitude of earthquakes ill the area; 
Iv) The ,~ornp\HH~n13 (If the pmposcd dcvekpmen!!l that have the porl"nlial tc 

aDed geology, hydro-geology, terrain <lnd soils; 
! yij The nature and :;i!,!nitiGalKe of the :m!icipawd change::; 10 1he prc-dcvdopmenl 

lOj'llJgraphv, ckl.<I(iol1, drailldgc patterns ~llId "lib lh:H wiii n:;;n!t from ~url11ee 
dislurbaI)(c at the site and ;tny pOlcnlial )()i' subsKknc..:; 

(vii) !\ soil management plan II) enSUre proper soil salv(tge. SI(lfag(: mid 
repla~'enH~tlt when required !ill' reSlOr,1l!(1n: 

(viii 1 ('umnlaliv..: ef!'eds ilf lh" Pmi(:cls in t.:O!'ni)iniHi,>ll with nih.:r netj\iries ill the' 

!'CgiPIMI Study Area: and .. 
(.iX) Tv1itigalioll Ilwasures to be impkmcllkd [,) n:dUGc irTlp~H:IS or dii:cls, 
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5.6.4 Vegetation 

(i) Describe and map, the vegetation communities in the Projects Sludy Area; 
(ii) Describe and evaluate the torest resources, if any, affected by the Projects 

development, 
(iii) Identify the components of the Projects development that have the potclltial to 

affect vegetation and forest resources; 
(iv) Discuss the mitigation measures to be implemented to minimize impacts on 

vegetation aod torest rellourr.:es; 
(v) Identify rare. threatened or endangered plant species 0 .. commnnities fbund 

here and their associated habitat requirements; 
(vi) Describe measures to aVl)id or minimize disturbance to rare pl.ant species and 

communities. and 
(vii) [dentily cumulative d'fcct~ tlfthe Projects in combinatio/l with othcr Ul:tivilies 

in the Study Area. 

5.6.5 Wildfire 

(i) 

(it) 

(iii) 

(iVi 

(viI 

(vii) 
(viii) 

Provide a delailcd description (lll the wifdJife types ih'ih lc:rrcslrial and 
aquatic) in the Area of Study; 
Describe wildlife habitat types. quality lind wikllite usc in the Projects Area of 
influence; 
Identify pDtentiaily sigllit'icanl wildlife SpeCiCS, and ,l:"sociated habitat 
requirements; 
fdentify the com!,,' c'i t., or the I'rojocts fhal huvc the rotcntial to 'lffcd 
wildlife. wHdlik hal il< i u~eand hahilat quality; 
Identify indicator sj::,~e cs in the Projccts Study Area \"'hCT-' tile'Y a~sisl ill [he 
understanding of' the impacl:" o!'the Projecfs; 
Identity the predicted ei'fccls "I' the Projects 011 wildlik, \\ildii[i: habiwt and 
llil.bitat quality during and foliowing decotnmissiOlling: and 
A mitigation phm to minimize wildlife habitat loss und dist',lrhlllt.;c 10 wildi ife; 
Identify ,:u!Ul.lialivc <:fTce!:; "I' Ihe Projects in cOl1lhina!itln v"iHI olh .... r acti\'ities 
in the regional Siudy AI',:;;' 

5.(..(; lIydrnlo):y 

I kscribt: Lilt: iulll1winp.: 
I i) Tfl., $llrCIlCC druinaflc pmi:.::IIs and sllrl:1Ci' :lI1d ullde:'grZlund W;ltl'1' Ilydrol,,!,.\, 

\If the Stllll) !\rcll. 
I iii rdcntil~ thc inil'u~l!'u';;llIre that will hI.: us,:,1 Ie rn<::d drain,u.:c. prnCG~!i water. 

lire prollxfion ::tI1d .,cwagc 1fl(!ljilgemclI/ 1\:ql!;rcllll.'llis ,~l :>i(<.:: 
(iiii Idcll1.ity wastewater d'fl"enr~ and run' d'j' from ;iw Pl'ujecls i\rl'~'<; of influence: 
(1\,1 I"he aitL:rat)(lf1S in sur race ,lrainiJgc j', it ,:r,'t< :il 'he PrliJ(!I.I'; i he impacf~ ,'! 

Ihcr;(: dUllIgcs ,In downsti'\::nll ,irca, an..! ih\l\' ;!l(.'~': in:rach ,<:iil he mitigate'! 
and nwnifOlcd: 

i \ I Discw,s [11,' probnl'[e D1d:\,l1llJill 11,,, 101 .lIld !I1,:J';iillUfl1 pn:ripilalion evcnts 
rdativ.: {o proJc,'1 dt:\~ign all,l ';llh,qU':ili imUl,i;tlinn (II ,:urrounding !and. 
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(vi) IdentifY cumulative effects of the Projects water requirements in combination 
with other activities in the regional Study Area. 

5.6. 7 Water Quality 

Undertake the foHowing: 
0) Describe baseline water quality conditions in the Projects Area of influence 

with referenct~ to the appropriate water quality paramet:;:rs; 
(il) The activities that have the potential 10 affect surface and undergrGund water 

quality and aquatic communities during the life of the Projecls; 
(iii) A<;sess the magnitude of the potential i.mpacts of activities on surface water 

quality; . 
(tv) Determine the local and regional extent of potential impacts as well as the!r 

frclluency, duration. magnitude and seasonality; 
IV) Asses~ the magtlit~lde of I!ach potential impact on water quality relative It) 

existing water quality and accepted water quality guidelines; 
(vi) Describe tht: pwposed milig!ltion and monitoring measufCS ("vater 

management and waste water management treatment systems) to protect water 
quality; and 

(vii) The cumulative effects of the Projects in combination with other activities in 
the regional Study Area. 

5.6,8 Fisberie~ 

Provide the following: 
(i) The fisheries resource in the Projects Study Area of influence, including 

species COl1lPl1Si ti on. distribution, f{'lulive abundance, seasonal habitat. 
mowmcnl patterns und general life history patterns: 

(iij Identi fy critical or sensitive habitat slJch as spawning, rearing, and migration 
areas, with reference to specie~' distriblltions: 

(iii) fdcllti(y lhe comp.m..:nts and activitie~ uSilociatcd with the FWjCCt5 that h~\'c 
(he pOlentia! to am~c! thc fisheri~s resource and hahitat during and after 
th.; Project developmmlt; 

(iv) Di"ClISS the nature and significance (,r 111(: prt'dicted impact~;, their durati<H1 
and th~ir spaiial extent (site-specific, loCH:, t)t'regional); 

(v) A PWlll)c;(:d mitig<ni{)!1 plan to IIdnimize dlci.:ls on tlw iisherics rcsmm:e and 
habitat: and 

tvi) rd,~ntil:,' cU!IIlIlativl:' efTech pI' .he Fn1jcet,; in combinalioll wilh nlher adi\'itil7,~ 
if! the regional Study ;\1''':'' 

5.{i.9 ~()da[ and f~(:(JII{}mk Information 

Di:.ctlS~ the mtlllr(; ,llld significance or the operati,Jr\s m the l'rdjecls Area .)1' inl1uenct 
on the regional and loe.tl S()ei(H~Cl)numi(: ,'onditiun" ,1m! the impm:ts assodatcd \,rilh 
tht~~e efferls. including cI)I)si<ierJtion Ill' ilw InJlowing: 
(i'l \1v\:rkHm;c; 
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(ii) 
(iii) 
(iv) 
(v) 
(vi) 
(vii) 
(viii) 

(ix) 

(x) 

Local employment and training; 
Market opportunities and procurement; 
Local services and infrastructure; 
Timing and size of workfol'(;e during construction and operation; 
Tourism, recreation, hunting, and fishing; and 
Population changes; 
DisCllS.~ corpomte policies and programs respecting the use of local, products 
and services, including an estimated breakdown of locally and non-locally 
sourced ruw material, construction labour, and total overall benefits of the 
proposed geothermal development 
Discuss the socio-ecnnomic implications of not proceeding with the projects; 
and 
Identify the measures proposed to enhance positive efkds or mitigate 
negative effects. 

5.6.1 (I Public Health and Safety 

5,7 

Describe aspects of the Projects that may have implications for rublic health and 
safety and: 

(i) Describe plans to prevenL or minimize th~ potential for adverse impacts on 
public bealth and safely; 

(ii) Identify CORcerns, if any, raised by me public during the enVirOlh'11Cntal 
assessment process with respect ro health and safety; and 

(iii) Provide a summ; ry of lhi.:! emergency response plan and discuss mitigation 
plans that will b, implemented to ensure workforce: and pllbli~, safety during 
construction and .)peratioll Df (he Projel~ts. 

A comparison of the proposed proje<:ts site. design, 1echnology• proces:;cs. nnd 
mitigation measures for adwr~c m:galive impacts with any n(ht~r u!ternari\'(;: fl<.}wer 
pmjeets including "No Project Option" ,viII be made. 

Idel1titkution uf lllsWutiolla! Nced,~ til Imf'th~mC!H ErA RC\~(H1Wl(,Jl{1Iltio[l~ 

Re'l:iew the institutional fi,:t11cw(\rk at national. regio11al aud local levels and 
recommend steps [,I .~tn:llgthel1 nr expnnd th("m so th:tI Ihe nlDJJ.agcmcnl ,md 
monitoring plans i!l lh~ EIA can he d'li.'cli vd)' irnpkmt:l1!cd, fhe rl~views nlay 
include enactment pf new law$ and l'I:gu/atiol1s. agencies. inler-scl'l,'ral l1rrlmgemcnl, 
management proccd\lI1~'i. training, firliillcl;:l stlppon eic. 

OCl'CIUpmcllt of Envirnmm'lIlal Mal.l:lgl:01cIH Plan.<; (17M}':;) 

De\'clnp Environmcnli:ll1v'lanl~ge!l1cnt j'i:ms 1I,\lh.1 (i)r.:a<:h \)1'1111.: proposed pmjcGh 
wilh details ,)f leasibk and cost dfedi\T mitigdi(1\1 mC,F,urcs h) prevent or reduce 
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each of the anticipated significant negative environmental and social impacts to 
acceptable levels. Include measures 10 address emergency response requirements for 
accidental events. The impacts and costs of impiementation of the mitigations and 
institutional and training requirements will be estimated. Compensation to atreeted 
parties for impacts, which cannot be mitigated, shal! also be considered. The EMPs 
will include the following; 

(i) Work programmes, 
(ii) Budget estimates 
(iii) Schedules, 
(iv) Staffmg and training requirements 
(v) Assigrunenl of responsibilities for implementation of tile EM? 

5. i 0 J)evc(opmea( of Monitoring Plans 

Detailed monitoring plans for t~L1cl1 of the proposed gcothennal projects will he 
prepared to monitor the implementation of mitiga.tion measures and the impacts of the 
proposed projects during construclion and operation. An estimate of the capital and 
operating costs and a description of other inputs such as training and institutional 
strengthening needed to implement the plan shall be included. 

5. J ! Stakeholder.; Consultations and Public Partieillation 

KenGcn will finance and assist th.e E1A consultant in obtaining the views and 
contributions of Ihe stakeholders and the public, The consultaut will provide reievant 
matcl;als to affected groups and intcl'ested parties in a timely manner prior to 
consultation and in !:I torm ant! language that is understandable and accc:;sible to th~ 
groups b..;:ing .:onsulted. l~ne Consultant should maintain a rcc·ord of public 
consuitalions and the record will indicate: meaos other than cQosuHatiom; e.g surveys. 
used to sc<:k viewR of stakehoiders; the dute and location ofthc consultation me(:tingg, 
lis! (}f attendees and their affiliations aud contacl addresses: and summary minutes. 

In summary, Ihe Consultant is cxpccteu to describe the lollowing: 
(i) Puh!ic participalion program for each of the Pn~ecrs, induding ';,l!1s11llalioll 

'Vvith local communitics: 

Iii i) 

ivi) 

Public participatiun methods. timing. and the ryp,,' (Ii' information pr,'vided It' 
the pub!;c; 
Summari:.:t; the issues ilkntitied during (he public participation process 
tnChldillg the I'icv,'s oC!hc v(lrious partics with respect Ic' these issues: 
Include .\ ii~! of 1hc stakeholder>: that wcn~ n:prc:lcl1l~'d during the public 
parlicipmi('n pruc:;ss; 
The responses !o issu('s or CLmct;rus raised dul'ing [he I)ublic p,lltidpalioli 
program: and 
Discu!;s public illpul lhat has been incl1rpol'alcd into the propo~cd Frojc":1 
design, environmental rnanagelll~nt systems. mitigation plans, and nwnitoring 
programs. 
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7, 

The F.SIA report shall be concise 3.I1d limited to significant environmental and sodal 
issues. The main text should focus on findings, conclusions and recommended I 
actions, supported by smnmaries of the data collected and citations for allY references 
used in interpreting the data, The ETA report shall be organized according to the 
outline below: I 
(D Executive SLUnmary 

(ii) List of A.cronyms and Ahbreviations 

(iii) Table Dr Contents 

(iv) List of Tables and Figures 

(\I) Policy, Legal and Administrative 'Framework 

(vi) Description of [he Proposed Project 

(vii) Baseline Data 

(viii) Significant Enviromm:nlallmpacts 

(X) Environmcntai Man:1 '.'. rncn! Plant (EMP) 

(xi) Envirol1ll1enlallv1oni[o[ing Plan 

(xii) Stakeholdcr~ CnnsullalioJ1s and Public Pmticipali(lJ] 

<xiii) An Idenl,/iCiltinn .11' Lap:; ill Knowledge and Uncertainties, \vhich wl::rc 
encounli.:rl:J in c'.)mpilin~ .ht: ill((.lntHlrion: 

rOKSl.Jl.:n:"Jc TEAiVlS 

rhi~ EIA study wil! n3t/uir(' Illi:'I-,li.,,:iplill'H;' ,In,d:"i:;. !'he ,kills re(.lIlin:d include lilt' 
iol!owing: 
\ j') 1:'nvinHUHCll[;l[ :\'lilnagcnwll: ,md 1'l::l1illll!.'. 
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