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EXECUTIVE SUMMARY 


E1 Introduction 

KenGen currently owns and operates two geothermal power stations within Olkarla 
geothennal field. The 4SMW Olkana I fuDy commissioned In 1985 and 70MW Olkaria II 
commissioned in Sept 2003. Both Olkaria I and II have excess steam available. In order to 
meet the increasing demand for electricity in Kenya, KenGen intends to add two units at 
OIkaria I, 4th and Sth, generating a total of 140MW to the already existing 3 units. 

The project has been Identified due to availability of excess steam and the fact that electricity 
generated from geothermal means Is the cheapest of all generation at base load. Further, 
geothermal energy is environmentally friendly, Indigenous, reliable, renewable, conserves 
fossil fuels and is unaffected by weather. There is availability of space adjacent to Olkaria I 
power plant for expansion (Le. for construction of a power house, cooling tower, and switch 
yard end transmission line). The proposed project ranks favourably among projects planned In 
KenGen's Least Cost Power Development Plan. 

In compliance with Kenya's Environmental Impact Assessment (EIA) process, as outlined In 
the Environmental Management and Co-ordination Act (EMCA) 1999, KenGen completed and 
submitted an Environrnsntal Proj6ct 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. 

Protect Descriqtlon 

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 units 4 and 5 is the wide flat area between wells OW-24 and OW
28 at Olkarla I. The plant system will be a single flash condensing type (steam flash). 

Prpject Location 

The Olkaria I Unit 4 and 5 projects are located about 120km Northwest of Nairobi. 
Administratively, the project Is located within Hells Gate location, Central division of Nalvasha 
District in the Rift valley Province of Kenya. 

Methpdoioav 

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; 
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• 	 Data Analysis; 
• 	 Reporting. 

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

E2 	 Legislative and Administrative framework 

According to section 68 (1) of the Kenya Govemment's Environmental Management 
Coordination Act (EMCA), Number 8 of 1999 the proposed construction of Olkaria I unit 4 and 
5 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 electricsllnfrastructure section (a) e/ectrlcsl generation stations). 

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

• 	 Environmental 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, C<Jnservatlon of Biological Diversity 

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

Regulations 2006; 
• 	 Environmental Management and Coordination (C<Jntrolled Substances) RegulationS 

2007,
• 	 Environmental Management and C<Jordlnation (Wettands, Riverbanks, Lake Shores 

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

Pollution) Control Regulations, 2009. 

Other sectoral legislation relevant to the Project Includes: 

• 	 Energy Act No. 12 of2006,
• 	 Geothermal Resources Act; 
• 	 OccupatIonal Health and Safety Act; 
• 	 Water Act2002; 
• 	 The Wildlife (Conservation and Management) Act; 
• 	 The Fisheries Act; 
• 	 LocsJ Govemment Act Chapter 285 (Revised 1998): 
• 	 The Physical Planning Act Chapter286; 
• 	 The Land Acquisition Act Chapter 295; 
• 	 Registered Land Act Chapter 300; 
• 	 The Survey Act; 
• 	 The Tourist Industry Licensing Act. 

The Intemational 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 Intemational Cooperation (J8IC) and JICA Guidelines: 
• 	 IFC Performance Standards,' 
• 	 Afrlcsn Development Bank (AfDS) Policies. 

According to the Intemational Guidelines the Project has been classified as Category A or 
Category 1 requiring Full Environmental and Social Impact Assessment Study. 
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KeDGeD'S EDviron!1l6l1ta1 ManaQ6lJ1tmt Svsi8l1lS 

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 IocaJ and international level, the company initiated the 
implementation of ISO 14001 :2004 standards. Through the EMS system, KenGen has 
identified and documented its significant 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 Sbltement 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 Olkaria 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 

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 temparatures than the highlands. At Nalvasha (1,829m above sea level) 
the mean monthly temperatures recorded range from 15.9-17.SoC with a mean of 16.SoC. 
The mean monthly temperatures In Nalvasha town range from 24.6 - 28.:fC. 

Air quality 

The geothermal power stations assessed In this study operate by collecting steam from the 
geothermal fields. The steam is used to drlve 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 (H2S). The CO2 and CH4 do not pose a threat to ambient air quality, 
although they are, along with water vapour, greenhouse gases, but H2S cen be toxic at 
sufficiently high concentrations. 

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 soma guidance as to the maximum levels 
that are likely to arise in the environment close to the power stations and glve some ·spor 
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 
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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 10ppm 
(15mglm3

) for an eight hour exposure. 

NoIse auarttv 
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 Olkarla 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-1Oh) for commercial areas, residential areas and silent 
zones. 

Lake Naiwha BasIn 

Lake Naivasha is a shallow basin lake, situated aOKm northwest of Nairobi in the Kenyan Rift 
Valley. The name Nalvasha comes from the Maasal "e-naiposhs", 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 anteiopes 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 seml-arld 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. 

SfJibl 

The soils of the project area differ widely In depth, texture and chemical properties mainly due 
to the local geology of the area. Lithologically soliS of Nalvasha 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 and autochthonous organic matter. 

Along the south eastern 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). 

Geologv 

Olkaria volcanic complex is characterized by comendlte lava flows and pyroclastics on the 
surface and basalts, trachytes, and tuffs In the subsurface. The Iltho-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 
Turfs, Plateau Trachytes, Olkaria Basalt and Upper Olkarla volcanics. 
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Topography 

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 Klnangop Plateau and to 
the north and north east by Nyandarua (Aberdare) Range (3900 m 851). 

Flora 

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 xanlhophlo6a trees mainly standing up to 35m tall. A few of the areas and mainly 
where the water table Is high have some Acacia drepano/oblum. The woodland vegetation in 
the project area is a (are feature. In this communHy, patches of Setaria sphace/ata appear 
towards the sloppy grounds. Many of the spaces In this community are occupied by Ar/stida. 
Eragrostls ci/ianensis along with Tragus berteronianus. 

Fauna species 

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 burchelli'l. Kongoni 
(Ace/sphus busslaphus), Gazelles (Gazella thomsoni; and Gazella grantJ/), Impala 
(Ascpyceros mslampus). dik dik (Rhyncofragus kirldi), African giraffe (Giraffs camelpardis) and 
African buffalo (Syncerus caffst, among others. The Jackal. Olive balboon. Rock hyrax, 
Hedgehog. Aardvark and leopard are also common species found In the Hells Gate 
environment and the surrounding conservancies. 

Avifauna sD6Ci8s 

Due to its proximity to L.ake 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 have been 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 soma of the bird species Including the vultures and swifts. 

Sqcf81 Environment 

The power station development area lies within the Hell's Gate National Park, which was 
gazetted in 1984, three years after the East Olkana Power Station commenced operation. 

The primary impact area. for the purposes of the Olkalia soclo-economic assessment, Is the 
HeU's Gate National Park. There are no human settlements In this area. 

The secondary impact area includes those areas where lie direct workforce 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 Karnera, OCK, Kongoni and 
Karagita. Ndablbi, Moi Ndabi and Maiella and the larger Naivasha District. 

E4 Pr~ject components 

The process of generating geothermal electricHy at the Olkana I unit 4 and 5 will be exactly the 
same as that for the existing Olkarla II power plant. 

The main constituents of geothermal fluids are geothermal steam and a small quantity of 
geogas (comprising carbon dioxide, hydrogen sulphide, oxygen, nitrogen and methane). 
Geothermal steam will be used to drive two 70 MIN turbines, and Is therefore the main raw 
material. 
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Three main waste products will result from the process: 

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

The excess steam from Olkaria I and II that is currently being tapped will be used for the 
process. The physical structures to be constructed comprise a new power station, cooling 
tower block, steam gathering system, a switchyard and a transmission line. 

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

E5 	 Project alternatives and technologies 

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 
tempera1lJre. The proposed Power Station will use flash steam technology. 

E6 	 Public consultation and disclosure 

The most important social Issues within the project area touch on impacts of Olkaria 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. 

Slikehofders Consulted 

Consultative Meetings at district and local levels included discussions with the provinCial 
administration, village elders, KenGen staff, specialists and key informants were done. The 
consultations included: 

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

Heads of Department in Nalvasha 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. 
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• District Commissioner 
• Village Elders from manyattas in project area 
• KENGEN staff 
• District Officers, Chiefs and Sub-chiefs 
• 

A good number (99%) of the respondents 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 had commenced by drilling the exploration wells. 

Other issues raised during the meetings include: 

• 	 Water needs for the project and the quality of wastewater discharged; 
• 	 Effects of hydrogen sulphide on human beings, animals, crops and"iron sheets; 
• 	 Increased water supply to the Maasai who "live close to the project area; 
• 	 Employment opportunities to the local community; 
• 	 Occasional noise and odour nuisance; 
• 	 No electrtclty in some of the villages and maritet centres dose to the project area yet 

the area generates electricity; 
• 	 Provision of tree seedlings to increase vegetation cover since a number of the local 

community use firewood for cooking. 

E7 	 Environmental and social impacts and mitigation measures 

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 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 
checklists and matriCes, to Identify the main sources and establish the potential Impacts from 
the proposed main project activities. 

Public participation and consuHation with a wide sector of the community were conducted to 
inform the study on potential impacts and reduce uncertainty. 
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Impact SSS8SSf116nt scorina 

The impacts were evaluated using the parameters of magnitude, significance, probability and 
duration of occurrence. Evaluation 0' the identified impacts was guided by careful assessment 
and judgment 0' antldpated consequences with regard to set standards or monitoring of 
previous developments and the environmental situation of the site. 

Project activities in the area will involve construction of an additional power station and related 
facilities. The impacts generated from these wol1<s therefore, will generally be incremental in 
nature. 

Positive Impacts 

The proposed project will have significant positive impacts when compared to other forms of 
power production especially thermal power which involves the buming 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 empioyment, 
• 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 Impacts 

The proposed project may have some negative Impacts which will need to be mitigated 
appropriately. The major negative Impacts of the project discussed in this report will include, 
Impact on Flora, Loss of migratory corridors, Loss of habitat, soli 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 other Impacts are summarised below: 

lrooact 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 Organisations (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 units 4 and 5 
of the 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 H~ emissions) than does the original 45 M'N Olkatia 1 Power Station. The 
incremental impact is minimal. 

The detection of HzS 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 Vibration 

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 

ESIA OlKAR IA I EXTENSION 4AND 5 REPORT .doc Issue 1.0 I December 2009 



phase and during operation of the power station. The predicted cumulative noise levels have 
been presented as contour plots showing the "maximum" predicted noise revels over the area 
of interest. 

From the resuHs of the noise dispersion modelling studies, It Is notable that the new units 4 
and S of the 70 WNV power plant wHl create less impact (due to noise emissions) than does the 
original 45 MW Olkaria 1 Power Station and the Olkana II Power Station. The Incremental 
Impact is minimal. 

Impact on Lake Na.jvasha 

The single source for ali water abstraction around the project area is Lake Nalvasha 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 hes 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 
meters within Just a few months, causing a shift of the shoreline of several 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 ast. These dynamics add an extra dimenslon 
to the riparian ecosystem, as well as complicaHng 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 919.84Om3 of water, and this rate cleclined until the 
year 2008 when the abstraction rate Increased up to 1,300,620 m3 

• 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 drHllng Is going on, the average water 
pumped from Lake Naivasha is approximately 1400m3 per day. The Olkarla I Unit 4 and Swill 
require 2S00m3 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 purposes Is 64.000.ooom3 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 3O-year life 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. 

Irnoacts on flora and fauna 

Vegetation will have to be deared at the proposed site. as well as along the new steamline 
routes. Installation of the steamllnes 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 Quarry may have to be reopened for the winning of construction materials. 
The area earmai'Xed for the 41h and Sth Unit within the Olkarla I compound does not contain 
any wildlife populations. 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 
w~tercourses 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. 
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Table 3-1 Permlalble concentrations in the workplllce uaumlng 8-hour shifts, S
dayweeka 

L.owest reported odOur 0.00047 0.00066 
threshold 
5% detection limit 0.0013 0.002 

50% detection limit 0.0046 0.007 
95'% detection limit 0.0230 0.035 
Offensive odour O.OOS-O.005 0.004-0.007 
Threshold limit value a 10 14 
Threshold 01 serious eye SO-loo 20-140 
InJury 
~paralysls 150-250 210-3SO 

ary oedema, threat 300-500 420-700 
to life 
Strong nervous system SOo-looo 700-1400 
stimulation 
Immediate collapse with 1000-2000 14O().28oo 

failure 
Source. The Subcommittee on Hydrogen Sulfide, 1979 and including datil from Nagy, 1991 

Tab183.2 COncentrations of hydrogen sulphide resulting In sub-acute Intoxication 
syndromes In various species 

Source: ~ SUlfide", Sub-commiftBB on Hydrogen Sulfide. 1979 and WHO, 1987}. 

<e> Extstlng air quality 

Hydrogen sulphide concentratIOns are monitored by KenGen in and around the Olkarla I and II 
power stations using manually operated sampfers. Twelve sites are monitored at Olkaria I and 
six sites are monitored at Olkana "as follows: 

Olkarla I 

• MY-Rig Workshop 
• Power Station 
• Administration building 
• Seal pit I 
• Seal pit I 
• OW-10 
• OW-'12 
• KWSGate 
• lakeView 
• Lake Side 

• Stores 
• Scientific lab 

Olkaria /I 

• Compressor room 
• Hot weill 
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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 .spot" 
samples of 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 Olkaria II 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 3.3. 

Some of these sites are in locations that could reasonably be ctassed as accessible to 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 mg/m3) 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 Reeults of Olkarla 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 for modelling purposes can be aggregated into two main 
sources (1) the cooling towers and (2) the plant or building housing the turbines. 

At OIkarla 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 stations 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 Olkaria I (Units 4 and 5) will be similar to the design of Olkaria II and the noise emission for 
the new power station has 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 drilling and testing of wells prior to converting them to production 
wells. While these latter operations are temporary (lasUng for months to a period of around a 
year) they are potentially significant and are 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 Olkaria. Data collected between, 
January 2005 - June 2009 were analysed for both Olkaria I and II. A summary of noise data in 
Absolute decibels (dB(A» is presented in Table 3.4 beiow: 

Table 3.4 Maximum Permissible NoI8e Levels 

~ '~, , " . , "':, I :f::~~i~!~~~tit~~R~"~~ ~ ~&C.' ~:%~;:::~~~j:~ ,~:;>; • :~~<:®~~~~'$~~~~;'1r~;:,,:::~:::El~:4It 
""'*,~~.,. "'-""i\1"'" ., '''''''''iiMf' "_""" ~ ,"" .0,· , " . " ~I - ~f¥t~~;:I81~~~'~~*~;~~?,?d~$~ff$;!~ :f~ ~1~~~A ~ ,y't' , 

m':::~0v" '~n,,, ",''':i'». ~''''«<''.M "" , , > y " , ",::,~::~;;it:::>;> ...v ,< ",,7,.;;;5.7 >;",»,~<07<"'~'~ y<~~JW/~:p«p'a;~, I ,+ :vy._a~ '" ~ 
"~»,,,~~ 'fo '" ~' ~ N;/.~ ..; 3;~0:'''''i'".''r~~~j'~''~ "'<>:;;::£::>.~$i~1§ 

~~~ 
• Administration block 34-93 Hot well unit I 54-93.1 

Scientific lab 26-83 Hot well unit II 43-93.5 
Olkaria stores 28-86 Cooling Towers 52-92.7 

i M.V Rig workshop 20-72.1 Power Station ·58-98.8 
lOW 10 30-82 Administration block 28-90.2 

OW 22 22-88.2 
KWSGate s-ss 
lakeside 20-48 
lakeVIew 20-62 
Source: KenGen OIkarl8 Gaotharmal Powar PrOjeCt, EnVIronmental section. 

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

Table 3.5 Maximum Permissible Noise Levels 

Noise impacts have been assessed using a noise prediction model to estimate noise levels 
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that will occur in the neighbourhood of the power station and well field during the weH 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. Discussion of noise impacts expected during the construction phase is also 
presented. 

3.2.4 Lake Nalvatlha BasIn 

Lake Naivasha is a shallow basin lake, situated SOKm northwest of Nairobi in the Kenyan Rift 
Valley. The name Nalvasha comes from the Maasal "e-nalposhs.", 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 Maasal 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 Sonachi, a small paradise on Its own. Sonachi (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 production 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 level 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 Nalvuha Basin 
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Figure 3.4 lake Halvaaha Baain 
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Impacts 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 (SF6) may also be used as 
a gas Insulator for electrical switching equipment and in cables. tlbular transmission lines, and 
transformers. SF6 may be used as an altematlve to Insulating oils. However. the use of SF6, a 
greenhOuse gas with a Significantly higher global warming potentlal (GWP) than CO2 should 
be minimized. 

Impacts of FU§! and Ch6mlcal Storage on Site 

Spilled chemicals can contaminate soli and hazardous and flammable substances (e.g. diesel 
011, paints. thinner. solvents. etc.) when improperly stored and handled on the site become 
potentlal 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 aesthetics 

The power piant and the transmission line will affect aesthetics by: 

• 	 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. 

SocJo: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 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 noise from the project. 
Because c1 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 facilities. and provided a joint planning approach continues 
between KWS and KenGen fOr the optimum management of Hel's Gate National Park, the 
socJo.economic aspects of the project will not cause undue concem. 

Spread of HIVI AIDS and srD's awarengss 

HIVlAids 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 
contractors awareness and campaigns on curbing the spread of HIVI AIDS and STD's 
awareness and therefore it is anticipated there Impacts will be minimal. 

Negative Impacts during Decommjssioning 

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 
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rehabilitation. Unplanned. careless and disorganised removal of physical faclUties 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. 
The decommissioning will therefore have its own environmental due diligence before complete 
closure. 

E8 	 Environmental and social management and monitoring plan 

The Environmental Section at Olkarta carries out monitoring actMtles 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; 
• 	 Lake Nalvasha levels 

Furthermore, a number of independent studies have been proposed to provide baseline 
Information which will prove valuable In later years to assess the impact of the geothermal 
power plants on the area of influence. These studies would aim to establish: 

• 	 Point sources of pollution affecting water quality in Lake Naivasha; 
• 	 Vegetation pattems or Hel/'s Gate National Park; 
• 	 Long-term Impacts of geothermal emiSSions on flowers, horticultural produce and the 

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

An environmental and social management plan has been prepared to cover all the phases or 
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 Unit 4 and 5 will rest with the Olkaria I Station Manager, while monitoring will be undertaken 
by the Olkalia Environmental Section. 

The ESIA proposes that KenGen enhances Its capacity of the Environment Section both 
durtng the construction and operation 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. 
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The study has also established a number of negative environmental consequences that the 
project activities are likely to induce. The negative impacts include, Interference wHh the Hell's 
Gate Park Operations, and use of water from Lake Naivasha. However, it will be possible to 
mitigate these negative impacts by implementing the recommended environmental 
management and monitoring plans. 

The proposed project site is within Hell's Gate National Park managed by KWS and no serious 
social impact are antiCipated as the nearby villages to the communities are approximately 1 
km from the project sHe. 

The Project should comply with all local laws and regulations, 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 mHigated on an on-going basis. These shall be Included 
in an updated ESMP. 

In conclusion, therefore, provided the recommended mitigation and environmental 
management measures are effectively Implemented during the construction and operation 
phases of the proposed fourth and fifth unit at OIkaria I, the anticipated environmental and 
sociat impacts wiD, for the most part, have low significance 
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1 INTRODUCTION 

1.1 Background 

KenGen currently owns and operates two geothermal power stations within Olkarla 
geothermal field. The 45MW Olkarla I fully commissioned In 1985 and 70 MW Olkaria II 
commissioned in Sept 2003. Both Olkaria I and II have excess steam available. In order to 
meet the Increasing demand for electricity In Kenya, KenGen intends to add two units 4th and 
5th at Olkaria I, generating a total of 140MW to the already existing 3 units. 

The project has been identified due to availability of excess steam and the fact that electricity 
generated from geothermal means is the cheapest of all generation at base load. Further, 
geothermal energy is environmentally friendly, indigenous, reliable, renewable, conserves 
fossil fuels and Is unaffected by weather. There Is avallabitity of space adjacent to Olkarla I 
power plant for expansion (i.e. for construction of a power house, cooling tower, switch yard 
and transmission line). The proposed project ranks favourably among projects planned in 
KenGen's Least Cost Power Development Plan. 

GIBB Africa Ltd is a Rrm of Experts Registered by National Environmental Management 
Authority (NEMA). GIBB was commissioned· by Kenya ElectriCity Generating Company 
(KenGen) Limited, to undertake Environmental Social Impact Assessment (ESIA) Study for the 
proposed extension of Olkarla I to include Units 4 and 5 Geothermal Power Plant at Olkaria 
East Area In in Naivasha District. 

1.2 Project Location 

The OIkarla I Unit 4 and 5 projects are located about 120km Northwest of Nairobi. 
Administratively, the project Is located within Hells Gate location, Central division of Naivasha 
district in the Rift valley Province of Kenya. 

The proposed project is located inside the Hell's Gate National Park in one of the seven 
sectors of the Greater Olkana geothermal area (GOOA) located in the central part of the 
Kenya Rift Valley located Skm to the south of Lake Naivasha. KenGen has signed a 
Memorandum of Understanding with Kenya WlldHe Service (KWS) on the Park management 
and conservation. 

1.3 Project feasibility and Justification 

The Olkana I power plant has an installed capacity of 45MW. However, following the 
connection of wells OW-32 and OW-34, the steam available currently stands at an equivalent 
of about 70 MW, a surplus of 25 MW. 

The Olkarla II power plant has a nominal capacity of 64 MW. However, the units are currently 
generating 70 MW. The new units have a better speCific steam capacity of 7.8 KglkWh than 
those at Olkalia I at 9.2 KglkWh and therefore generate the power using less steam than 
originally envisaged. It Is now estimated that the. current steam available at the Olkarla II 
power plant is equivalent to about 98 MW. This Indicates a surplus steam supply of 34 MW. 
The total estimated steam surplus between the two plants is therefore approximately 59 MW. 

A feasibility study for the proposed Olkaria I Unit 4 and 5 was completed by West Japan 
Engineering Consultants in August 2009. 
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Kengen proposes to undertake this project for the following reasons: 

• 	 Excess steam is available from OIkaria 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 Olkalia 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 socio-economic 
development while protecting and conserving the environment. The main sources of energy in 
Kenya are electricity, wood fuel, petroleum and renewable energy. Of the total energy 
requirements in the country, the bulk (68%) of the country's primary energy consumption 
comes from wood fuel and other biomass sources. This Is followed by petroleum at 22'7'0, 
electricity at 9% and other sources at 1%. 

Of the above matn 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 necessery In order to reach a greater percentage of 
the population necessary to promote economic growth. The situation is aggravated by the fact 
that 60% of the electric power produced is based on hydropower which has been often 
unreliable especially during the dry seasons. 

For example In 1999 and 2002, severe droughts greatly affected the power production of the 
hydroelectric dams along the Tana and nearly brought econOMic actMtles to a standstill. 
Taday's (October 2009) hydro electric power situation in the country is stili 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 increase power production and to diversify tile power sources. 

The implementation of the proposed Olkarla I Unit 4 and 5 Project Is a step towards energy 
sustainability in Kenya. When implemented It wit! 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 Iberafrlca, Westmont, Tsavo Power and Orpower. The Kenya Power and Lighting 
Company (KPLC), also a state owned parastatal which had 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 677.3 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 MIN. 
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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 electricity power generation 
dams along the Tana River. 

Generation from thermal oil and geothermal plants rose by 23.6 and 5.1 % in 2008 compared 
to declines of 4.5% and 5.4%, respectively, in 2007. WhOa diesel generation capacity in Kenya 
became operational since September 2001, geothermal energy is stili the preferred option for 
electricity system expansion for the Govemment 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. 
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FIGURE 1.1; LOCATION OF ObKARlA GEOTHIRMAL ",. n IN KENYA 
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Figure 1.2 Map of the Oreat Olkarla Geothennal Area showing location of Ollcarla I units 4 and 6 
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Figure 13 Map of the Olkaria pothermal area showing the .eigbbouring ladlides for Olkaria 1 UBi.. 4 & S 
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1.6 Purpose of carrying out the ESIA 

1.6.1 	 Justification for preparation of the ESIA Report 

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

Under section 58 (1) of Kenya Government's Environment Management Coordination Act 
(EMCA), Number 8 of 1999 and the Environmentsllmpact Assessment and Audit Regulations 
of June, 2003, the proposed Construction of Olkarla I Unft 4 and 5 Geothermal Power Stations 
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 tile 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, tile ESIA is designed to establish, in 
advance, some appropriate level of environmental management measures for synchronization 
in project activities from the planning stage to Implemenfatlon. 

The proposed Geotllermal Project falls under prescribed list of projects (category A) under the 
World Bank's Operational Policy (OP4.01 -Environmental Assessment). 

1.6.2 	 ObjectIvas 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 actlvil.tes; 

• 	 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 recommend appropriate training for environmental planning and monitoring In the 
project activities. 

1.6.3 	 Target Group tor 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 
potlcies and procedures to be adhered to, implementation modalities, analysis of potential 
environmental and social Impacts and suggested mitigation measures at various stages of the 
project activities. 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: 

• 	 The Implementing agency, KenGen; 
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• The Lead Agencies; 
• The NEMA monitoring and compliance section; 
• Funding agencies and donors for the proposed Olkaria I Unit 4 and 5; 
• 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. 

1.7 Methodology 

1.7.1 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 I Unit 4 and 5 and 
associated Infrastructure, although where necessary, Issues that have implications on both 
existing Olkarla I and Olkaria II stations and the proposed Olkaria IV have been examined. 

1.7.2 Methodology for air quality assessments 

(a) Approach to the assessment 

The US EPA approved dispersion models CALMErICALPUFF (version 5) (Scire et al., 2000A 
and Scire et al., 20008) have been used to assess the effects of emissions from the existing 
and proposed geothermal plants. CALMEr is a computer program that prepares 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 CALMErICALPUFF 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 
CALMEr Version 6.326 Level 080709 and CALPUFF Version 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 Olkaria 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-dimensional winds and vertical 
temperature profiles (and other parameters) over a user specified grid. The model makes use 
of the Australian Bureau of Meteorology's Limited 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 (Purl, 1997). 

A TAPM model run for 2008 has been made for a prediction grid centred on latitude 0° 52.0' 
south and longitude 36° 20.5' east (approximately UTM 20400OmE, 9904OOOmN). 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-dimensional file containing the 
information on the dispersion parameters required by CALPUFF. The 3-dimensional 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 corner 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, 2S00, 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-te-date complete year of TAPM 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 i-hour, 24-hour and i-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 spacing was SOO m by 500 m and so the grid 
size was 81 points east-west by 58 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 OIkaria 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 stallons 

of hydrogen sulphide . 
for each of three 
emission points for 
Olkaria I and for 
each of 12 emission 
points for Olkaria II 

9904717 
9904708 
9904699 
9904689 
9904680 
9904670 
9904661 

3.55 

Table 1.2 Assumed emission parameters used in modelling proposed power 
stations 

19 19I Height of emission 
: above grade em) 

Height of grade above sea 
level em) 
Exit velocity (mIs) 20.0 8.6 
Exit temperature (K) 375 303 

Diameter of discharge point 
 9.64 

at tiP 1m) 

Mass emission rate of 


0.2 

4.46 3.55 
hydrogen sulphide for each 

of three emission points for 


i
OIkaria I and for each of 12 

emission points for Olkaria II 

(gls) 
 I 
Existing sources Northing Northing I 

of discharge 
Easting Eastlng 
200420 9901480 199356 9904744

I~- 200412poInts 9901500 199349 9904755 
9904765 

199336 
200404 9901525 199342 

9904777 I 
Source: GIBB Afnca 2009 

(d) Air Quality Criteria for Hydrogen Sulphide 

The setting 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 it may be necessery 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 all 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 those for 
the workplace, the latter being referred to as threshold limit values (TLY). TLVs are those 
doses that cause no apparent harm to workers exposed for eight hours a day, flye days a 
week. In the United States the TLV for hydrogen sulphide Is set at 10 ppm (15 mglm3). 

Table 1.3 Ambient air quality standards for hydrogen 8ulphlde 

0.005 

(f) 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 criteria 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 usuaUy 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 
concentratlpn of hydrogen sulphide. This value Is approximately 20 per cent Of the odour 
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threshold of 0.00047ppm (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 quaHty 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-minute 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-fifth to one-tenth of the 
odour threshold Is usually set as the maximum 3-minute 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 aU areas, in 
particular areas such as Olkaria, 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 focal fauna. For continuous exposura, levels of hydrogen sulphide that are 300 times the 
odour threshold may be damaging to crops. Thus the adoption of the VEPA crlterta should 
protect against crop damage. Similarly it is unlikely that at these levels there would be any 
significant detertoratlon of materials, particularly metals, in the vlctnlty 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 dtlution of over 32 million would be needed. The VEPA goal is 
not considered appropriate for the present environment. 

The World Bank (1996) 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 lowest-adverse health 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 serious eye damage at 70 mg/m3 (46 ppm), Ii relatively high (safety) 
protection factor of 100 is recommended. leading to a guideline value of 0.10 ppm 
(0.15 mg/m3) with an averaging time of24-hours.• 

• 	 In order to avoid substantial complaints about odour annoyance among the exposed 
population. hydrogen sulphide concentrations should not be al/OW8d to exceed 0,0046 
ppm (7 =g/m3), with s 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 basis of the Impact assessment 
presented in subsequent chapters in this report. 

(g) 	 Air Quality Criteria 

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 boundery. That is 24-hour average 
concentrations should not be permitted to be above 0.10ppm (0.15 mglm3). beyond the 
immediate power station boundary. 
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Provided this level Is compiled wHh. 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 flexibility 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 0.03ppm (0.042 
mgtm3) and residential areas should be considered affected If 30-minute concentrations are 
above 0.0046ppm (7mglm3). It Is proposed. that in this regard. residential areas housing 
KenGen worKers be treated In the same way as other residential areas. 

It Is also proposed that areas supporting commercially. culturaOy or scientifically important 
vegetation should not be permitted to experience exposures above O.03ppm (0.042mg1m3) 
long-term average. These criteria are intended to protect all elements of the environment from 
the adverse effects of hydrogen sulphide and when used with the dispersion modelling study, 
results will define what lavel 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) 8-hour average, be used for this purpose. 

1.7.3 Methodology for noise quality assessment 

The Environmental Management and Coordination (Noise and ExCflssive Vibration Pollution) 
(Control) Regulations, 2009, have mcently been published by the National Environmental 
Management Authority (NEMA, 20(9). 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 permissible noise 
levels 

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

Table 1:5 	 Part of NEMA Second Schedule - specifying R1IIximum penntuible noise 
evels for construction sites (Measurement taken within the facility) 

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 drilflng 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 assessment 

Noise impacts have been assessed using a noise prediction model (NOISES) to estimate 
noise levels that wUI 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 approprtate 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 industrtal sources. The model Is referred to as NOISES. The 
principles. by which the calculations are made, are similar to those used by most consultants 
and regulatory agencies undertaking similar noise impact assessment work. 

The model takes into account three major factors affecting noise propagation: namely the 
diminution of noise level due to distanca 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 geometriC 
factors and is &:IS each time the distance from the source to the receptor is doubled. The 
effects of natural and artificial barriers depend on the frequency of the sound and the geometry 
of the arrangement of the sourca. 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: 

• Olkarla I cooling towers 
• OIkaria I plant (I.e. gas ejectors and turbine building) 
• OIkaria 11 cooling towers (inctudes gas ejectors) 
• Olkarla 11 plant (i.e. the building housing the turbines and generators) 
• OW38 (a 12 MW well) under testing at the time) 
• Drilling operations at OW913. 

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 Olkarta II station. For example the 70MW Olkaria I (Unit 4 and 5) power station will use 
70MIN units. 

The noise assessment assumes these will be 3dS louder than the 35MW units used in Olkaria 
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II. Olkarla I (Unit 4 and 5) may use also use larger cooling towers or simply more of the same 
size as 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 Olkalia 1 (Unit 4 and 5), there will be eight cooling towers 
each emitting twice a sound power leve! (I.e. SdB higher) than that which applies at each of the 
35MW units at Olkalia II or 16 units each with the same sound power level as at Olkaria II. 

For the present study the grid points were spaced at 100 m 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 flown 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 approprtately one height 
measurement at 90 m Intervals 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. 

1.7.4 Methodology for ecoIogicalaesesament 

A comprehensive survey of biodiversity of the project area was carried out. The key groups 
included mammals, butterflies, birds, reptiles and plants. The study area was classHled 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). 

(8) 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 plots 

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 
(Kenya Indigenous Fof8St ConservatiOn Programme: Phase f Report, 1994). In each plot all 
plant species were enumerated, and data on density, height and basal area of trees over 5 em 
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. Quantification 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 Daubenmire Cover Scale: 1:0-20"10, 2:21--4()Ok, 3:41-60"10, 
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. 
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General botanical surveys were undertaken along each transect, within a band of 10 m 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 
Identified stored for further verification at East African herbarium in Nairobi. 

(Iv) Drive transecII 

Due to the vastness of the area, and presence of wi/dlHe In some areas, vegetation, fauna and 
avifauna identification was done while in the vehicle driving 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 similarity betWeen transects and sampling plots 
done. Vegetation structure was determined by analyzing the canopy cover of clifferent 
vegetation layers (bushes, climbers, shrubs and trees), diameter at breast height (dbh) and 
height data. 

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

(vi) AvHaunalsurveys 

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

(viI) Timed Species Counts (TSCs) 

limes species counts were used to assess the relative abundance of bird species. This 
entailed recording every new species seen or heard within a sampling period of 4{) minutes, 
which divided into four 10-mlnute 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 Waiyaki 1993). 

(viII) Tranaect8 (POint Counts and Line transects) 

Variable Circular Plot (VCP) method of Distance sampling using point counts (Buckland et. al. 
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 footprinls, dung, scats of cats. hairs, diggings, nest, and urine marking sites, 
footprints or spoors. A direct animal count was done in habitats where visibility was clear. 

1.7.5 Public consultations and BOclallmpact aaaeasment 

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 assessment are critical in preparing an effective ESIA. 
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Pubic 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 
included in1erviews, questionnaires. open houses, community meetings, advisory committees 
and public hearings. 

The consultant used primary data collection, which Involved participatory rural appraisal, use 
of checklist, key Informant Interviews and public meetings (see plates Appendix 4 below and 
Appandix 3 list of participants and minutes of the meetings). 

O.O's, and Assistant Chiefs within 
the project area at the 0.0 1 office in 

The minutes of meetings and list of stakeholders who attended the public consultations during 
the ESIA Is presented In Appendix 3. 

(a) PrImary Data Collection 

Primary data collection phase Involved four approaches. Details are outlined in the following 
sections. 

(I) Participatory Rural Appraisal (PRAs) 

To collect qualitative Information, partlcipatory consultations with the communities 
were conducted in the surrounding area. The consultations 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 coiled useful and relevant data, the meetings were held in central locations 
and market centres where the local communities would attend. The public meetings 
were held in the following areal Cultural Centre (the meeting included residence of the 
following villages Cultural Cen1er, 01 ngonot, 01 Sinyat. 01 Maiyana and 01 Narasha 
(Table 1.1). 

The other meetings were held at the following areas: 

• Mol Ndablbl. Malella, Ndabibi and Karnere Market Centre 

A Focus Group meeting was also held with the village elders of above villages. Finally, 
a stakeholders workshop was held in Naivasha to present the ESIA stUdy findings on 
21 October 2009. 
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Table 1.6 Schedule of public meetings conducted 

Project Affected Persons (PAPs) and to 
start off the ESIA Fieldwork 

on 
conduct of the PAP Census. 

vOll5tJIIUUIOns OIl the projects. 

6 

6 

7 

The use of participatory techniques in undertaking ESIA is of primary importance In 
ensuring that all stakeholders are mobilised and involved at aU stages. Stakeholder 
consultations provided a unique opportunity to interact and share experiences with the 
people IMng in the neighbhood of the project who will be directly Involved and affected 
in the implementation of the proposed project. 

(Ii) Key Informant Interviews 

Key Informant interviews were undertaken using an established checklist of issues in 
the areas of focus of the baseline survey. These interviews were conducted to 
augment and confirm data and information obtalned using the other tools and 
methodologies. 

1.7.6 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 Monitoring 
Reports and the Government offices information on health and agriculture reports, socio
economic profile of the district as well as the district development plan. 
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1.7.7 Incorporating Public Views Into the ESiA 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 Check lIat for detailed assessment of environmental aspects 

Objective 

General description 
01 project 

Existing 
anl/ironmental 
conditions 

Lit A 
Lit A; 
Lit (A); KenGen; 

i Water ua> 

. Avifauna 

i Health facilities 

08 S 
s 

;IN KenGen 

NOTES: 
Lit (A) Uteralure that is already available 
Lit (B} Literature that is not available but can be researched 
IN Consultation with community inlOlTT1ants (individual 01' smallar group) 
KeoGeo KenGen and other nIIevanl staff 
SA sampling 
OB Field observation 
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1.8 Constraints and Umitations 

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 perceptions of 
some selected people and stakeholders; they may not cover the specific Issues from some 
unique situations or some IndMduals affected by the project. 

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 necessery to understand such 
information with the time reference and the limitations. 

1.9 The ESIA team 

The ESIA team comprised the following: 

• Elizabeth Ndlnya Project Director 

• Arundhati WiDets 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 Ecoioglst 
• Wilfred Ogada GIS Specialist 

• Violet Mulaku Assistant Sociologist 

1.10 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: The Managing Director, Kenya Electricity Generating COmpany 
Limited, 

Postal address: P.O. Box 47936 - 00100 
Physical Address: Stlma Plaza Phase III, Kolobot Road, Nairobi 
Telephone: 254-2- 3666706 
Facsimile: 254-2-2210694 
Contact Persons: Mr Pius Kollikho 

ESIA OLKARIA I EXTENSION 4 AND 5 REPORT .doc 1-22 Issue 1.0 I December 2009 



1.11 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 administrative framework: this chapter 
outlines the Environmental requirements from Kenya and Intematkmal 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, soils, geolOgy, vegetation, fauna,land use, human populations, socio
economics, cultural heritage. 

ProIeet Deecription:ThIs chapter gives a description of the status of the 
project in the project cycle, details of the proposed project, altemative options, 
designs and Implementation strategies. 

Alternatives to the Project: 'ThIs chapter gives deSCription of the altematlve 
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 mHigatlon meaau....: 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 covem anticipated impacts during the construction, operation 
phases and decommissioning phases and also describes the enhancement 
and mitigation 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 aU 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 public health; soli erosion; protected areas; 
endangered species; water rtghts 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 permHs and 
licences. For example, the Physical Planning Act of 1996 empowers local authorities to 
request existing facilities to conduct environmental assessments, while under the Local 
Government 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-ordination 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 as 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 Government's Environment Management Coordination Act 
(EMCA), Number 8 of 1999 and National Environmental Management Authority (NEMA) 
Regulations for Environmental Impact Assessment and Audit of June, 2003, the proposed 
Construction of Olkarla I Units 4 and 5 Geothermal Power Station project falls under the 
prescnbed 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 
components of activities, which would generate considerable changes and significant effects 
to the environment including on land, water, atmospheric resources and biological diversity. 

Part " 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 hill tops, hill 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 hill sides, hill tops so as to prevent soli 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 Hell's 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 C~. 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 As ....ment and Audit Regulations 2003 

The Environmental Impact Assessment and Audit Regulations state in Regulation 3 that "the 
Regulations should apply to a/l pollcle8, plans, programmes, projects and activities specified in 
Part /1/ and V of th8 Regulations" baSically lists the guidelines of undertaking, submission and 
approval of the ESIA Report (this report). 

(b) Environmental Management and CO-Ordlnatlon (Waste 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 categories 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 especially 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 following: 

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 disct1arge 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, Conservation of Biological Diversity 
(BD) 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 locaUon 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 (FOSSil 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 internal combustion engine emission standards, 
emission 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 KenGen. 
The fossil fuels considered are petrol, diesel, fuel oils and kerosene. 

(f) 	 EnvironmentaJ Management and Coordination (Controlled Substances) Regulations 
2007 

These regulations are described in Legal Notice No. 73 of 2007. The Government of Kenya 
banned the importation of Chlorofluorocarbons (CFCs) with effect from 1 January 2009, to 
ensure that Kenya is compliant wHh the provisions of 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 shall be shipped back to the country of 
origin at the cost to be met by the Importer. 

(g) 	 Environmental Management and Coordination (Wetlands, Riverbanks, Lake Shores and 
Sea Shore Management) Regulations 2009 

These regulations are described In Legal Notice 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 
Naivasha 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 Excessive 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 KenGen 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 daily 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 Tourlem 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 latter, stipulates under section 12, subsection (2) that: "sBctoral 
Environmental Impact Assessment Guidelines shall be developed by the lead agency in 
consultation with the Nat/on81 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 an 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, ImposHion 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 preparedness 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 
exploitation; (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 Licensa 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 Govemment 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 Policy 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 appl/es to 
KenGen from Hs definition, principle and operation. 
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(a) Provisions of Geothermal Resources Act 

(I) AuthorHy to for Geothermal Resources 

OWnership of all geothermal resources under any land Is vested with the Govemment. 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 wrHten authority empowers a person to 
enter any land specified by the authOrity, drill 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) Geothennal Resources Ucense 

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 drill 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 minerai 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 Dcense 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 weifare 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 with 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 subsidiary legislation issued before the commencement of the OSHA 2007 
shall be deemed to have been done under the provisions of this Act. 

The Factories and Other Places of Work Act had over the years passed several subsidiary 
rules and regulations tor 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, acedemlc 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 parameters within the Act relevant to the project include: 

• 	 Duties of employers, owners or occupiers of workplace; 
• 	 Establshment of safety and health committees; 
• 	 Annual safety and health audit of workplaces; 
• 	 safety and Health obligations for persons who may come to premises for 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 Health Office should be within 24 hrs and a written notice to the 
same within 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 byany.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 worl< 

statistics; 
• 	 Machinery safety to Include: 

• 	 Safe use of machinery. plant and equipment; 
• 	 Prime makers and transmission machines; 
• 	 The maintenance, construction of fencing safeguards; 
• 	 The staMory 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 chemicals 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; 
• 	 Supervlslon of apprentices and indentured leamers; 
• 	 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 fall 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 exercised 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 end 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 Nalvasha. 

(_) The Water Resources Management Rules (2007) 

These Rules are described in Legal Notice Number 171 of the Kenya Gazette Supplementary 
Number 52 of2007. 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 
approprlale office in WRMA as per the Tenth Schedule which provides a format for report on 
complaints. WRMA is to reply to the complainant wfth ·copies to all other relevant patties 
within twenty 0fI8 deys of receiving the complaInt, starffng with what action is being taken, the 
position of the Authority on the matter and any r6COmmendation to the complainant. W 

The rules also elaborate on the folloWing: 

• 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; 
• Penaffiesforoffences; 
• 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 riparian land adjacent to the 
ocean Is defined as a minimum of two metres vertical height or thirty metres horizontal 
distance from the high watermark, whichever is less·. 

Section 118 (1) of the Rules state· No person shall undertake the activHies listed in the Sixth 
Schedule on riparian land unless authorised by the Authority In consultation wHh 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: 

• 	 11l1age 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 actMty 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) state "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 borehol8s, or wells to be equipped 
with a motorfsed plant and will be guIded by: 

• Existing borehole or well spacing; 
• Individual aquifer characteristics, including water quality; 
• Existing aquifer use; 
• Existing bodies of sut1ace 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 wells 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 Olkarla I Unit 4 and 5 is within Hell's Gate National Park. 
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Section 3A, of the Act states '7he functions of KWS shaH be among others "pfflPSre and 
Implement management plans for Nationsl Paries and NationaJ R8B8fV8S and ths display of 
fauna and flora in their natural state·. Ths Act also authorises the Director to enter Into 
agreement with other competent authorities for the purpose of ensuring that animal's migration 
pattems essential for the continued viability of national park and national reserve established 
pursuant to the Act is maintained. 

The Minister responsible for wildlife 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 end 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 licensing 
systems for both local and foreign vessels. 

2.1.8 Local Government Act Chapter 265 (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 in their operations produce smoke, fumes, chemicals, gases, 
dust, smell, noise and or vibration that may become a source of danger, discomfort or 
annoyance 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 Phyalcal Planning Act Chapter 286 

This is the main Act that governs land planning and all proposed developments must be 
approved by the respective I.ocal 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 faR under Govemment Lands Act and Trust Land Act. The Director also 
advises the Commissioner of Lands and Local Authorities on land use, sub-dMsion 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 CommHtee 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 Author1ty to be granted development 
permission by the respective Local Authority, failure to which heavy flnes wlH 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 Netlonal 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 licensing 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 tredes 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); 
• StandBrds 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); 
• Trafflc 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 structures are described in the following sections. 

2.2.1 The NatIonal Environment Council 

The National Environmental Council (the Council) is responsble 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 protection 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 supelVlslon and co-ordination 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 wll govern the discharge limits to the 
environment by the proposed project. 

2.2.3 	 Energy Regulatory Commlaaion 

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 seutement and approval of power purchase and network service contracts. Under the 
Act KenGen will be required to submit a copy of the ESIA Report and Plant buildings to the 
Commission for approval. 

2.2.4 	 Provincial and District Environmental Committee. 

The Provincial and District Environmental Committees also contribute to decentrallsed 
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 I pastoral representatives; 
• 	 Two representatives from NGOs involved in environmental management in the 

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

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 Nalvasha 
District Environmental Committee and the Rift Valley Provincial Environmental Committees 
during the life of the project. 

2.2.5 	 Public Complaints Committee 

The Act (EMCA) has also 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 (.lIeA), 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 environmental and social considerations 
completed In March 2004. These guidelines 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 weil 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 (OOA). The basic philosophy of this charter Is that the international 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 OOA Is provided In accordance with the principles of the United Nations 
Charter, as well as an additional four principles. 
Further outlined in the Charter are the priorities, measures for the effective Implementation of 
OOA, 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 for International Cooperation (JBIC) Guidelines for Confirmation of 
Environmental and Social Considerations, 2002 

JBIC establishes and makes public the above guidelines with the objective of contributing to 
efforts by the International community, particularly developing regions, towards sustainable 
development, through consideration of the environmental and social aspects in all projects 
subject 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 and scale of the project; the substaflCe, 
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 Hkely 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 Section (1), 
Paragraph 2, Article 23 of The Japan Bank for International 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 period of 
time, 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 HeU's Gate National 
Park. 

2.3.2 	 Wot1d Bank Safeguard Policies 

(8) 	 Environmental Aueument (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 risks 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 geothermal generating station is likely to have 
environmental impacts, which require mitigation. 

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

This polley recognizes that the conservation of natural habitats Is essential to safeguard their 
unique biodiversity and 10 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 
dialogue and economlc and sector work. The Bank supports, and expects borrowers to apply, 
a precautionary approach to natural resource management to ensure opportunities for 
environmentally sustainable developmant. Natural habitats are land and water areas where 
most of the original native plant and animal species are still present. Natural habitats comprise 
many types of terrestrial, freshwater, coastal, and marine ecosystems. They Include areas 
lightly modified by human activities, but retaining their ecological functions and most native 
species. 

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

2.3.3 !Fe Performance Standards 

These are set out to help in carrylng 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 electrlc 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 (SEJA) 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 guidennes 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 electrlclty 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 
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 significant environmental aspects and impacts on the 
environment 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 with applicable laws and regulations, prevention of pollution, con1lnuous 
Improvement and accountability to the Intemal and extemal 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 severa! others still under 
review. 

In ensuring legal compliance with EMCA 1999, annual environmental audits are done and 
submitted to the National Environmental Management Authority (NEMA) and Energy 
Regulatory Commission (ERe). 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 ofstakeholders; 
• 	 /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 Intematlonal 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 intergovemmental 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 pertodic 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. 

2.5.2 	 Convention on Biological Diversity 
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The purpose of this convention Is to ensure the conselVation 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 Ramaar Convention 

Kenya ratified the convention in June 1990. The Ramsar Convention on Wetlands is primarily 
concerned wHh the conselVation 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 
conselVatlon by establishing nature reselVes In wetlands, whether they are Included In the 
Ramsar list or not. 

The proposed project Is expected to obselVe 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 Ramser 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 areas 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 commlUee of Kenya's Inter 
ministerial Commntee 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 marine and inter-tidal wetlands such as deltas, estuaries, mudflats. 
mangroves, salt marshes, sea grass beds, shallow coral reefs and creeks. 

2.5.4 COnvention on the Wetlands of International Importance 88 Waterfowl Habitat 

This convention is also referred to as Ramsar Convention. Its main objective Is to promote 
conselVation and wise use of wetlands by national action and Intemational cooperation as a 
means to achieving sustainable development throughout the worid. 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 preselVed. The Convention was 
adopted on 23rd June 1979 and carne 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 Intematlonal 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 intematlonal trade in wild plants and animals that 
are at risk of extinction as a result of trade. The Convention seeks to control trade not only In 
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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 particularly In arid and dry semi-humid areas. NEMA is the focal point for the 
Convention. 

2.5.9 The 1992 United 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 came into force on 16th February 2005, after It received the pre
requlshe signatures. However. major countries like Unhed 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 living below the poverty line, by 2015, access to affordable 
energy services is a prerequisite. 

2.5.13 Convention on the Rights of the Child 

The Convention on the Rights of the Child (CAC), 1989 is the most comprehensive 
compilation of International legal standards for the protection of the human rights of children. 
The CAC Is also the most widely ratified international human rights treaty. ratified by all 
countries in the worid, 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-discrimination, the best Intertlsts of 
the child, the right to life, survival and development and the right to participation. 

The CAe reaffirms children's basic human rights to heahh, shatter and education. Special 
emphasis is placed on safeguarding family unity and the reunification of families (Articles 8, 
10, 20). Another fundemental 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 essel'ltlal form 
of protection for displaced children. For example, displaced children in school may be more 
protected from the risks of military recruitment, exploitation and abuse. Educational and 
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recreational activities, like sports, can al80 help children recover from the trauma of conflict 
and displacement (Internal DisplsC8l7l8nt Monitoring Centre, 20(4). 

2.5.14 Convention on the Elimination of all forma of Discrimination against Women 

The Convention on the Elimination of aI/ forms of Discrimination against Women (CEDAW) 
places explicit obNgatlons 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 Intemational Covenant on CMI and Political Rights (Article 24) reaffirm the freedoms 
and rights of all children, including intemally displaced children. 
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3 DESCRIPTION OF THE PROJECT ENVIRONMENT 

3.1 Introduction 

The Olkaria geothermal 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

• The northeast field, from which 
OIkaria I (unit 4 and 5) and II derives Its steam, covers approximately 12 km2

. The field has 
been under investigation since 1956. The first generating unit at Olkalia I was commissioned 
In 1981, and the second and third phases were commissioned in 1982 and 1085, respectively, 
to generate a total of 45 MW of electricity. Olkalia II was constructed between 2000 and 2003. 
and the plant began generating electricity in September 2003, producing a total of 64 MW. 

Much of the field lies within Hell's Gate National Park, which was gazetted in February 1984. 
The park Is spectacularly scenic, its main attractions being the Hell's Gate cliff face, HeU's 
Kitchen and 01 Njorowa Gorge. Wildlife species Inhabiting the park include zebra. Impala, 
Thompson's gazelle, Granfs gazelle, eland, giraffe, waterbuck, dlkdlk. buffalo and warthogs, 
as well as predators such as lion and leopard. In addition, there are over 100 species of birds 
to be found In the park. 

Over the past ten years there has been a considerable amount of development around Lake 
Nalvasha, particularly In floriculture and horticulture, where produce Is grown for the purposes 
of export. These industries have attracted a substantial labour force, resulting in the 
establishment of Informal and unplanned settlements around the lake. 

The KedonglAkira, Longonot and Malella Ranches are located to the east and south of the 
Eastern Steamfleld. Oserlan Estate lies to the north of the Northeast Steamfield and beyond 
OSenan to the west Is Kongoni Farm. The ranches are essentially cattle ranches, althOugh the 
Massai 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 vanatlons induced by the local topography. The floor of the Rift Valley 
experiences higher temperatures than the highlands. 

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

(a) Rainfall 

The baseline daily rainfall Is measured at four sites, X2 Camp site, Site, North East Olkaria 
and Lake View .The data has been conected 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 Average annual ralnfaK 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 OIkaria and Lake VJew respectively. Thus ~ere is little spatial veriation in the annual 
rainfall totals. 

(b) Temperature 

Maximum and minimum temperatures are recorded at 9am 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 daily minimum temperature recorded at 
9am and the maximum temperature in the period leading up to the 3pm recording period. 
Temperatures show relatively modest season variation as would be expected at this latitude 
and in the period of record March 2001 to September 2009 did not exceed 35GC or fall below 
OGC. 
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Figure 3.2 Maximum and minimum temperatures recorded at X2 

(c) Humidity 
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Observations of relative humidity determined from the 9am and 3pm data recorded at KenGen 
X2 Camp site are shown in Figure 4.3. The data show the normally diurnal variation with 
higher values occurring In the cooler morning 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 geothermal power stations assessed In this report operete 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 noo-condensable gases including carbon dioxide (~). methane (CH.) and 
hydrogen sulphide (~S). The C~ and CH4 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 HzS will accelerate the corrosion of metals. 
KenGen is currently taking daily monHoring HzS concentrations In the air and the results have 
been used for modelling of the possible effects of air quality to the environment posed by the 
new plant 

(a) Occurrence of Hydrogen Sulphide 

Hydrogen sulphide (HzS) is a noxious and potentially poisonous gas, with the odour of rotten 
eggs. It occurs naturally. and approximately 90 per cent of global 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 there are over 150 years of sefentlflc 
literature describing its properties and toxicity (see review by the Subcommittee on Hydrogen 
Sulfide, 1979). However, it is not a widespread urban pollutant and Is generally localised near 
emission sources 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 0.0002 ppm 
(0.3mglm3). in and around the city of Rotorua, New Zealand there is usually sufficient 
hydrogen sulphide to cause detectable odours and during continuous monitoring hydrogen 
sulphide concentrations of 0.05 ppm (80 mglm3) 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 -BO"e. It is 
soluble in both polar and non-polar solvents and is rapidly oxldlsed 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 H is concentrated, it will have negative buoyancy and 
sink to the lOwest point. In geothermal projects H is usually associated with high 
concentrations of catbon dioxide, which Is also denser than air. Thus a slow leak of the non
condensable 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 wHhin 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 catbon dioxide 
(Ewbank Preece Limited, 1989 (Page 8116)). 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 mglm3) 0.00047-0.002 ppm (Warren Springs 
Laboratoly. 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 0.0013 ppm (2 mg/m 3), nine of the 18 (50 per 
cent) detected the odour at 0.0046 ppm (7 mglm 3) and 17 of the 18 (approximately 95 per 
cent) reported the odour at 0.023 ppm (35 mgIm 3). 

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 0.0017 ppm (2 mg/m 3). 50 per cent at 0.Q16 ppm (20 mglm 3) and 95 per 
cent at 0.247 ppm (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 es an important warning of Its 
presence at safe concentrations. 

In the above diSCUSSion, it should be remembered that the odour panel studies select 
panel/ists 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 a<fdltlon, the 
test room Is free of interfering odours. Given test conditions and the fact that people regularly 
exposed to hydrogen sulphide have a decreased sensitivity to itS odour, it is considered that 
using these criteria for assessing the response of the exposed population at Olkaria 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. 

(c) Effects on Humans and other animalltfe 

The toXIc effects of hydrogen sulphide very 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 resuttlng In very rapid breathing and subsequent depletion of 
carbon dioxide in the blood. This leads to respiratory inactivity 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 (1.61 glm3) , 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 failure. 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 oxidlsed in 
the blood and Is not considered a cumulative poison. 

Sub-acute Intoxication refers to the effects of continuous exposure to mid-level concentrations 
of hydrogen SUlphide, 1ClO-600ppm (0.16-0.96g1m3). At these concentrations ll11tatlon 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 (80-160mglm3) of hydrogen SUlphide. These are characterised by 
"lingering" largely subjective manifestations of illness. There is no unlversel 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;n Table 
3.1 (adapted from "Hydrogen Sulfide", 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 Material. 

Hydrogen sulphide Is corrosive to metals Including copper. silver 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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(8) Biophysical features 

(i). J General Setting 

Lake Naivasha is located (O.46°S, 36.26" E), altitude 1,890 m asI, 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-B In central Ethiopia, 8 In 
Kenya. and 7 in Tanzanla-spanning latitudes from approximately "fN to 50 S. The overall 
climate of the Eastern Rift Valley is semi-arid. 

(i).2 Geology, Soils. Groundwater 

The soils around the lake are developed on volcanic ashes, mainly composed of flne pumice 
grains, and pumice layers are abundant. The interaction between volcanic deposHs and water 
In the lakes causes the genesis of zeolite minerals. Due to tbelr high pumice content; the soils 
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 exploitation of groundwater resources. Although 
groundwater is the recipient of most agrochemicals 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 soils and groundwater have high 
sodium content. This causes a problem for growing hlgh-quallty crops, since the soD structure 
Is unsuitable. In general, groundwater in the area south of Lake NalVaSha Is not very suitable 
for Imgatlon. Mixing groundwater with 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 zeolites also is recognized, but not well researched. Zeolites play an 
Increasing Important role In organic farming and modem 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 floricultural Industry around the lake is highly recommended. 

(i).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 over the Lake Naivasha basin. The rainfall distribution has a bi-modal 
character, with long rains during April - June and short rains during October-November. 

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 mm/year. 

(i).4 Lake Water-level variations 

Recordings of the water level have been made at dHferent places around the Lake. The range 
of water levels during the past century can be seen to span 15m: 

ESIA OLKARIA I EXTENSION 4 AND 5 REPORT .doc 3-12 Issue 1.0 / December 2009 



There are several periods of 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 19n, the water level rose 
until mid 1979 by approximately 3m. After some decline 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 5m below the 1983 peak occurred. It was 5m below the 1983 peak and was infact at Its 
lowest level since 1960. The onset of long rains in April 1988 brought an end to the decline, at 
least for the time being. 

Ase et al., (1986) concluded that the water balance of Lake Naivasha had a rather unstable 
equilibrium. and that river Inflow just 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 
Jevel rose by over a meter In only a month in May 19n. 

The lake's water Jevel 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 1m; 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 at (2000) studied the lake levels 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 have not been found to show any direct relationship 
with local rainfall (Harper et al.,199O). except that periods of exceptionally high rainfall are 
followed by lake level rises (e.g 1922, 1930, and 1961-63). Annual evaporation always 
exceeds rainfall (Ase et al.,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 westeriles and the Influence on land above 2500m 
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 Glacier 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. 

Table 3.6 Lake Naivesha average water level (1865-2006) 

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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(i).5 Hydrology and the Water Balance 

The lake is fed by two perennial rivera, the Malewa and the Gilgil 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 Nalvasha 
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 yield water of excellent quality. The Electric Conductivity 
(EC), a 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 an natural water In the area, 
the sodium content Is relatfvely 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 Naivasha actuany 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. Oloiden is 8 

smaller 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 Sonachlls 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 stln has good water quality, with an EC value of 
approxlmately 300 uS/em. It has been recognized for a long time that only underground 
outflow could explain the freshness of the lake water. The groundwater levals, and the isotopic 
composition of groundwater. indicate that this flow is both to the north and the south. A small 
part of the groundwater evaporates. and win escape in the form of fumaroles in the geothermal 
areas. The remainder flows Into Lake Magadi and Lake Elmenteita, taking thousands of years 
for the water to arrive at thesa 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 Elmenteita). The groundwater system around the lake Is complex, with Important 
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management implications that is beyond the scope of this report. The water generally flows 
away from the lake, wHh the exception of the westem 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 3.4). therefore 
representing the period before large-scale water abstractions began. 

Table 3.7 Lake Nalvaaha Water Balance (1934-1983), Mmbule 1999) 

(i).6 Biosphere 

LHtle natural vegetation Is left In the catchment. The headwaters of the Malewa River, the 
lake's main water source, are situated In the Aberdare Natlonal Park and adjoining gazetted 
forest. The vegetatlon consists of humid Afro- mountain forest and bamboo. Fog frequendy 
occurs, and may playa rola in the water balance. Although the Kinankop and Bolosat Plateau 
wera 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 ramnants 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 Nalvasha supports unique habitats, particularly the fringing papyrus swamp and 
associated freshwater biodiversity. As previously noted, the ecosystem comprises thrae 
chemically distinct water bodies, the main freshwater lake, a more alkaline and sometimes
connected lake (Ololdien). and a crater lake (Sonachl).The littoral zone is Inhabited by 
macrophytes that provide suitable habitats for fish feeding and breeding, and mulch for 
invertebrates. AHhough the species COmposition has changed over time, the dominant floating 
species are Cyperus papyrus, Elchhom;a crass;pes (exotic), Pistia stratlotes, Salvinia molests 
(exotic), Woiffia SIt1'Iiza and NymphBes (water Ii/iss). Submerged plants include Potsmogeton 
schweinfurthll. P. pectlnatus, P. octandrus. Najas pectJnsta. N. caerules. Ultricu/aris reflexa. 
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 lilies aimost 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 Nalvashe, occurring In the shallow water of the lake edge, and on land where the sub
surface soil was saturated. H almost completely surrounds the lake. forms floating islands in 
the lake and can be found up to km up the ""a1ewa River. It acts as an efficient sill and nutrient 
filter, and Is capable of recycling excess nutrients. It also forms an important habitat for fish 
(where submerged or floating) and wlldlHe (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 have been recorded in the lake, 
including the species MlCrocystls. Lyngbya, Oscll/atoris and Melosira. The photosynthetic rate 
is about 5 mg 021m3/d In the open lake (o mg Chl-alm3

). Most productMty occurs In the top 3m 
of the lake. The more alkaline Oloidlen and Sonachi lakes are more productive, with Spirulins 
significantly present. The main zooplankton genera ara CIsd0c8ra. Copepoda and Rotlters. 
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 rnacrophyte beds. 

The small-toothed carp (Ap/ocheilichthys aminorl/) and Barbus amphigramma 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 antinori; 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 (MIcroptsrus salmOides), introduced from the United 
States In 1927, 1951 and 1956, TIlapla zulu (1956 from Lake VIctoria: the introduction also 
contained Oreochromls leucostictus, now the most numerous fish, ahead of bass), and other 
tilapiine species not encountered today. Three cyprlnodonts, Gambusia, PoecIIla and Lebistes, 
were introduced to control mosquitoes. The exotic rainbow trout (Onchorflynchus mykiss) 
occasionally strays into the lake from the Malewa River, while Bsmusamphigramma migrates 
between the lake and the river. 

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

The main food source for fish fry 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 Httoral zone, whereas the zooplankton remains 
relatively untouched In the open waters. The fish are a source of food for numerous 
pisclvorous birds (e.g., fish eagles, ospreys, cormorants, kingfishers, herons, pelicans), and 
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 Thom or Yellow Fever Tree (AcaCia xanthophloes) Is the dominant terrestrlal 
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 nalionaJ parks and sanctuaries, 
Including hippopotamus (a population of over 600), waterbuck, buffalo, gira1'fe, eland, zebra, 
Thomson's and Grant's gazelles, bushbuck, duikers, mongooses, otters, vanous snakes and 
rodents, and the occasional leopard. The Me/ewa River delta comprises Acacia woodland, 
before giving way to papyrus swamp. 

Lake Naivasha regularly supports congregatiorlS of more than 20,000 waterbirds, with a mean 
of 22,000 (1991-1997). The riparian, papyrus and littoral macrophyte zones provide safe 
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 globally-threatened 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 reglonally
threatened species, both as regular visitors and residents (e.g. great crested grebe (critical), 
Maccoa duck (endangered), African darter, great egret, saddle-bllled stork, white-backed duck, 
Balilon's crake and African skimmer (all vulnerable». The riparlanlpapyrus 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. 

m.7 Water Abstractions 

Lake Naivasha bears tremendous importance In the project area as 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 uUllzed 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 3.8. However, Lake Naivasha Growers Group (LNGG) estimates the 
tolallrrlgated area to be much less, probably ranging from 1,500-2,000 ha. 
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Table 3.8 Water Abstractions 

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 xl06 m' (Sinclair Knight et ai, 1994). 

Olkaria 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 
m3. The increase In the abstraction rate in the year 2008 was due to the increased driUing 
activities during that year. Under normal circumstances otherwise, when no drilling is ~oing 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 3.9 below, shows water Abstraction from Lake Naivasha for the 
Olkarla Geothermal Station (m3

). 
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TableS.9 Water Abstraction from Lake Naive.hIII for the Olurta Geothermal Station 

Sourr:e: KenGen OlkarUJ Environmental Section 2009 
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(;).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 TDS 
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, 5-15Ocm. 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 pesticide levels In the lake. Gltahi at 
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 3.10 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 World 
Bank guidelines fluoride concentrations were excessive only at the wells. 
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Table 3.10 Range of Chemical Elements of Environmental Significance In Water 
(ppm), 1993 - 2002 

3.2.5 Solis 

The soils of the project area differ widely In depth. texture and chemical properties mainly due 
to the local geology of the area. Lithologically solis of Nalvasha 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 and autochthonous organic matter. Along the south 
eastern shore of Lake Nalvasha. 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 Olkarla Area 
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Figure 3.9 Exploratory Soil Map of Olkaria Area 
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(a) Soll8 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 prof He development. However the transition 
between the AB horizons is not very clear and in most cases inferred as AC soli profile 
horizons. The structure is moderate, fine to medium, sub angular to angular blocky. 

(b) Solis developed on Phonolltic rocks 

These are weathered shallow solis that are relatively black but are, however, admixed with red 
soils apparently having a poor-dralned 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 
solis tend to form AC profile development, with A-horizon characterized by feldspathic rich 
particles. The soli 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 trachytlc rocks have been highly weathered the 
characteristic greyish colour is altered to light shades of greenish grey. These soils depict ABC 
soil profile development. However distinction between BC horizons Is not clear, and in some 
areas the BC horizon is 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 soils are sodic firm and friable in nature. Profile development with 
these suite formABC soli 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) Solis 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 soil colours vary widely with 
other solis deciphering gradational grey to fine buff-coloured ashes. Soil structure portrayed by 
this suite is moderate, coarse to medium, sub angular to angular with ABC soil profile 
development. 

(e) Solis developed from lake beds sediments 

Soils of this suite are characterised by litho-facleslblofacies 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, 
I.e., 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 soil 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 
• GrayiSh 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 soil structure is moderate to firm, fine to 
medium. The solis are friable when moist, slightly sticky and slightly plastic when wet. 
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(f) Soli Contamination 

The Environmental SectIon at Olkarla has monitored concentrations of elements of 
environmental significance In soil since 1993. The results are presented In Table 3.11 below. 
The table shows that arsenic levels in the soils tested at the wells exceeclecl recommended 
guideline values. Other elements were found to be well within the mexlmum acceptable 
concentrations. While levels for these elements at the wells, Olkarla 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 agricultural and Industrial activities In the Lake Basin may also influence the 
concentrations of various elements In the SOils. 

Table 3.11 	 Range of Chemical Elements of Environmental Significance In Solis 
(ppm), 1993 - 2002 

3.2.6 Geology 

Olkaria volcanic complex is characterized by comendite lava flows and pyroclastics on the 
surfaca and basalts, trachytes, and tuffs in the subsurface. The litho-stratigraphy of the Olkaria 
geothermal area as revealed by data from geothermal wells and regional geology can be 
divided into six main groups: Prolerozoic -basement" formations, Pre-Mau Volcanics, Mau 
Tuffs. Plateau Trachytes, OIkaria Basalt and Upper Olkaria volcanics. The Pre-Mau formation 
Is not exposed in the area, but outcrop on the rift scarps in the pans 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 Olkaria formation consists of comendite lavas and their pyroclastic from 
Suswa and Longonot volcanoes and minor trachytes and basalts (Omenda, 1997; Clarke at 
aI., 1990; Thompson and Dodson, 1963). The youngest of the lavas is the OlolOOtot 

'4 
comendite, which, has been dated at 25O:t:100 yrs BP using C from carbonized wood 
obtained from a pumice flow associated with lava (Clarke at aI., 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 
OIkarla 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 patrographic province 
comprising of at least four Quaternary to Recent volcanic complexes namely Suswa, 
Longonot, Olkaria, and Eburru. Although these volcanoes are located only about 40 km from 
each other, the eruptive products show marked compositional contrasts. requiring differences 
In magmatic processes. The rocks are characterised by subalkaline I peralkaline trachyte and 
lor peralkaline rhyolite volcanism with basalts 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 geothennal systems are associated with the volcanic centres. This 
paper summarizes the geology of the southem segment of the Kenya Rift and discusses 
reasons that Indicate greater geothermal potential for Olkaria and Eburru and promising 
geothennaJ 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, soil fumigation and In greenhouse heating. 
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Figure 3.10 Geologieal Map ofOIkaria Area 
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(s) Seismic Monitoring of the Olkarfs Geothermal Area 

There is daily monitoring of seismic data by the Geophysics section of KenGen at Olkaria. 
Monitoring of the geothermal area of Olkaria has shown interesting micro-seismic actMHes, 
mainly located along the linear trends that follow the OlolOOtot fault zone, Olkaria fault zone , a 
NE - SW zone extending from the EPF to the NE and two sub parallel NW - SE trends through 
the EPF and the south of the OIolbutot lava. These areas exhibit characteristic events whose 
hypocentre depths do not exceed 6km (Slmlyu et aI1996). 

Micro seismic activities located at the intersections of the different cluster trends show higher 
concentrations t::A 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 Olkaria 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 southem portion of the rift valley Is mainly controlled by the rift 
flanks faults, the grid faulting and the tectono-volcanic 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 t::A the ground water in the borehotes in the area done by Clar1<e et al. 
(1990) shows that the water table Is shallowest around Lake Naivasha 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 
flow. A micro seismic study has shown that the grid faulting unlike the escarpment faulting Is 
Quite active suggesting they are open (Allen at al., 1989). Thus the faulting causes the ground 
water to flow from the escarpments to the centre and then follow longer now 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 Naivasha 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 
channeHing 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 velley. 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 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). The following 
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 Nalvaaha 

To the north of Olkaria the topographical features are dominated by Lake Nalvasha Basin, a 
depression dominated by four water bodies including the Crescent Island, the main Lake, Lake 
Oloidien and the Crater Lake. 

(c) The Kinangop Plateau 

The K1nangop Plateau is located to the north • eastern of Nalvasha 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 asl. The plateau is deeply incised 
by the Makungl, KiIIrl and Engare Magutyu tributaries of the Turasha river, which forms part of 
the Malewa rlver-the largest river flowing into Lake Naivasha. 

(d) Mau Eecarpment 

The Mau forms the westem wall of the Rift Valley In the Naivasha area. It Is composed largely 
of soft volcanic ashes and tuffs wHh rare out crops of agglomerate and lavas. Drainage from . 
the Mau Escarpment probably does not reach Lake Naivasha by means of surface water 
courses. 

(8) Olkaria 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-existing craters, fauH scarps, 
fissures and steam jets. The Olkalia 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 that has been cut by 
the Njorowa Gorge, which was formed by the out flowing water from Lake Naivasha. The 
power stations (Otkaria I & II) are located in the centre of the depression. Within this complex, 
there are several small 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 curved from sheets and plugs of intrusive commendite is 
characterized by steep and deeply incised stratified deposits and stream jets. 
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Flgunt3.11 Aerial view of the Topography of Olkaria Geothermal Area 
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Figure 3.11 Aerial view of the Topograpby of Olkaria Geotbermal 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 farming, 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 farmlands. 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 Olkana I Unit 4 and 5 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 csmphoratus 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 drepanoJoblum. The woodand vegetation in the project area is a rare feature. In 
this community, patches of Setaria sphacelata appear towards the sloppy grounds. Many of 
the spaces in this community are occupied by Aristids, EragrostJs cilianensis along with 
Tragus berteronianus. 

(b) The bush land community 

The Olkaria I Unit 4 and 5 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 Acacla
Tarconanthus association, which is characterized by shallow soil with stunted growth tree 
species. This community comprises of mainly Tarchonanthus csmphoratus which Is called 
"Ie16shWa" by the Maasa!. Due to the nature of water systems and sons in the area, the 
prominent T. csmphoratus and the interspersed A. drepanolobium seems to have taken up the 
entire environment. This community is made up of bushes that do not exceed 10m. H Is the 
community that makes up the bulk of Hells Gate National Park. This bush land vegetation Is 
Interspersed with Acacia drepanoJoblum a plant with large inflated galls which shelter colonies 
of ants, Crematogaster mlmosae. The galls produce a low whistling sound when the wind 
blows and hence the plant is referred to as whistling thom. Patches of Setarls sphacelsta, 
Aristida, Eragrosfis cilianensis and Traqus berteronlanus make up other grass ecosystems in 
this area. 

Other common grasses In the bush grass land community of the project area Include 
Cymbopogon narrJus, Setaria sphacelata, Themeda trfandra, Eragrostis cillanenSls, 
Hyparrhenia hlrla, Cynodon dtJCtyfon, Pennlsetum clandtlstlnum, Dlgltaria abyss/nIcs 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 Olkana 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 vfz, grassland, bush land, 
shrubbed grassland, bushed grassland, rock outcrops and barren land. 

It was reported that Setl!lris sphscelata Is more predominant towards the Sloping areas, mainly 
the rocky ground with shallow SOils. while Dlgltarlals common in areas of deeper solis. Herbs 
also seems to have taken up a big area of the project area, and associations of Strlg8., Cassia 
momosoldss, Cyanlum, Hibiscus, Indigofera, Salva, Tephrosla and Hypoestes. Other includes 
Pentanlsisa, Monsonla longlpes and Euphorbia Inaequflatera. 

The Tarconanthus -Acac/a-Cympopogon-Themooa-Setarla shrub grassland association is 
also a common feature. Consplcous Cympopogon caes/us and Themeda triandra is dominant. 
This kind of association allows very little growth of forbs, but due to overgrazing occurs in 
small patches. with occurrence of Indlgofera and Ocimum. 

The grassland community in the proposed project area comprises mainly of Dlgltaria 
abyssinica-Cyperus-Cynodon aSSOCiation, but mainly In the low lying areas, depressions with 
impeded drainage. Areas where the drainage Is partiCularfy good, cynodon predominates, with 
occasional Chenopodium. Polygaia sphenopters, SpoJobolus and Vemonia. Occurrence of 
Solanum nigrum 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 Eragrostis were also common, with occasional creepers of Cynium Cassia and 
Themeda triandra. 
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(c) Wetlands communities 

The nearest weUands to the site are the brine ponds at Olkana I which have been colonised by 
Typha domingensis that forms well developed fringing vegetation around the ponds perimeter 
and the channels leading to the ponds. Several sedges Incluelng Cypsrus 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 domlngensls while a large development of submerged 
and floating aquatic plants exists. 

3.2.9 Fauna species 

The 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. The area and other environments around It support twenty 
three species of memmals such as smell mammals, large herbivores, and a host of small 
herbivores. Most common animals Include the Eland, Steinbuck, Klipspringer, Wildebeest, 
Water buck, zebra (Equus burchell/), Kongonl (Acetaphus buselaphus), Gazelles (Gazella 
thomsonl/ and GazellB granti!), Impala (Aecpycsros melampus), dik dik (Rhyncotragus kirld/), 
African giraffe (Giraffe came/pard/s) and African buffalo (Syncerus caffery among others. The 
Jackal, Olive baboon, Rock hyrax, Hedgehog, Aardvark and leopard are also common species 
found in the Hells Gate environment. 

The present populations of Wildlife in the area have been rapidly declining due to a number of 
factors, including human wildlife conflict, drought and encroachment. Close to twenty years 
ago, Sinclair and Knight et al. (1992) carried out animal counts In the Heirs Gate National Park 
as part of Olkaria II environmental impact assessment. Nakuru Wildlife Forum and Nakuru 
Wildlife ConselVancy have carried out subsequent animal counts in the above park and the 
surrounding areas. 

Animal population in Hen Gate National park (May 2009) 
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Figure 3.13 Animal population in Hell's Gate National Park (May 20(9) 
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Figure 3.14 Total Number ofanimals In Hell's Gate National Park May 2009 
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<a) Fish fauna and fisheries species 

Although there are no specific fish areas in the proposed project area. It Is supposed that 
actMties carried out could be of some effect to fishery situation. Its proximity to Lake Naivasha 
may have some effect, especially If brine wastes are redirected there. The fish species include 
the black bass (Mictopterus salmOlcfes). two types of clchlids (Tllapla zJlIl and Oreochromls 
I8ucostlclu8) the common carp (Cyprinus carpio). and the LouiSiana red clay fish 
(Procambarus clarkia) 

3.2.10 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 recorded 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 
divelSe water bird community wHh more than 80 species regularly recorded during censuses. 
Large concentrations of Fish eagles (Hallseetus vocifetJ, Kingfishers (Cery18 rOOls and AJcedo 
crlstata). Sacred Ibises (ThreskJomls aethloplcus), Coots (Fullca crIstata) and Ducks (Anas sp) 
are a common feature of the ecosystem. The Great Crested Grebe, the African Darter, Great 
Egret, Saddle-billed stork, Whlte-backed Duck, the Bailion's Crake and Afrk:an 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-economic baseline studies. It provides Information 
on the relationship of the project area to the administrative boundaries, baseline data on 
population size, HeU's Gate National Park, economic structure and labour, employment, 
community infrastructure, transport, Maasa! and other issues. which will assist in determining 
how the project wiD 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 Olkarla Power Station commenced operation. The 
southem boundary of the closest flower farm (Oserian) Is approximately 2.2 km to the north
northeast of the proposed power station site. The Lake is approximately 3.3 km to the north and 
Naivasha Town is approXimately 22 km to the north-northeast. 

The primary Impact area, for the purposes of the OIkaria socio-economic assessment, is the 
Hell's Gate National Park. 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 worldorce and immediate 
suppliers of indlrecilabOur (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, Ndablbl, Mol Ndabi and Malella. 

3.3.2 Town Council Boundaries 

The, 'Naivasha Township' is also used by Naivasha 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 Northem section. The area is 940 km2 and Includes the project area. 
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Within this 'Township' area. lies Hell's Gate Ward. covering most or 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 
or Nalvasha District. The major highway serving the Nalvasha District and the surrounding 
area is the Nalrobl-Naivasha Road that passes 30km to the north of the Olkaria Geothermal 
Plant. The project area Is accessed by the Mol South Road a tarmac road which is motorable 
all year round. 

To the north of the project area is the Moi North, a murrumlearth road that serves the area 
north and west or the Lake Naivasha. The project area is served by several airstrips many of 
them private fadlltles associated with flower, ranching. hotel and tourism actlvttles around 
Lake Naivasha. Naivasha is served by subscriber trunk dialling (STD) telephone and cell 
phone communicating services. The latter are provided by several service providlers Including 
Safaricom. lain, 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 with the exception of some 
villages and market centres. There are several Important institutions In the area Including 
schools, missionary stations, hospitals. tourist, facilities, prisons and hotels. Among the 
notable institutions are the Nalvasha Secondary School, Naivasha District HOSpital, Naivasha 
Country Club, Hell's Gate National Park, Kenya Commercial Bank and Delamere Dairies to 
name but a few. 

3.3.4 Administration set up 

The project area is situated in OIkaria sub-location, Hell's Gate location 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 Nalvasha District is 
divided Into five divisions Inciudng Central Division, Gllgli, Elmentalta, Mal Mahiu and Kongonl 
and It has flfteen locations. 

3.3.5 Population and Demographics 

Naivasha 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, OIkarls Domes Appraisal Drilling Project, Environments/Impact Assessment study.) 

Demographic data for the project area were obtained from the 1999 Population Census CBS, 
January 2001. Table 3.12 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. 
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Table 3.12: Demographic characteristics for the project area and Its environs 

~he average household size here is obtained by dividing the total population by the number of 
households. Howaver, Information Obtained for 1999 from the Naivasha Divisional Agricultural 
OffIce gives a total population of 158,220, and the number of households as 47,095, but the 
average household size as being 7 persons, and density as being 96 personslsq km. 

The intercensal growth rate for Naivasha Municipality from 1989-1999 was 15.3% (ct. 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 Division 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 availability of land for these actiVItIes is now limited. Table 3.13 
presents the population projections In the project area. 

Table 3.13 Population Projections in the Project Area 

(.) Migration and settlement 

NaivaSha district has one of the highest rates of external and internal migration in the country. 
External migration involves movement of people from other districts into Naivasha in search of 
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employment while Intemal 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. Nalvasha 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 other services, which has put a strain 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 
settiements. These centres, namely !(asaranl, Karaglta, DCK, 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 activities 

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 low (600-950 mm per year) and 
unreliable. Traditionally, the main agricultural activity of the area has been ranching. However, 
the area around Lake Naivasha has now become an important centre for flower and vegetable 
production In the country for export to the European market. The favourable climate and soils 
and ample supply of Irrigation water from the Lake Nalvasha are Ideal conditions tor intensive 
production of cut flowers and horticultural crops such as green beans. Large tracts of land 
have been cleared to make way for green houses, and expanses of woodland and fringing 
swamps have been deared 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 
Nalvasha 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, KiJabe Ltd and Wild Rowers Ltd. 

To the west, south and east of the Olkaria 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 size (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 ha; 
• 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, Naivasha 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 Elementaita and other attractive areas. 
The presence of Olkaria 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 Naivasha, bird watching. hippo viewing and water sports are popular tourist actIVities. 
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The monthly distribution of visitors in the Hell's Gate and Longonot National Parks is 
presented In Table 3.14. The monthly distribution of visitors show a peak in the months of 
June, July and August which corresponds wtth higher collection of revenue (Table 3.15). 
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Table 3.14 Monthly Distribution of Visitors In Hell's Gate and Longonot NatIonal 
Parks 

Table 3.15 Monthly Revenue Collection at Hell's Gate 2001-2 (1aIhs) 

Due to increasing tounst appeal of the area, several stakeholders have now taken Initiatives to 
diversify land use to enhance wildlife conservation. These Include Kedong Ranch, Longonot 
Ranch, Kongonl Fann, Marula Fann, Delamere Estates, KWS Training Institute, Kijabe 
UmHed, Oserlan, Mundui, and Nderlt Fanns. Some of the above farms and ranches have also 
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). Nalvasha 51mba Lodge, Naivasha Sops 
Hotels (part of Mara Sopa Group) and other tourist facilities. In addition, there are local 
initiatives (although not targeting the same calibre 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 Hote', Malewa Gardens, Antonloz 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 CommHtee. The Tourism Group gives advice to stakeholders on planning. 
sustainable management of tourism and natural resources. wise use, 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 Nalvasha Management 
CommHtee which has now been recognized by the National Environmental Management 
Author1ty (NEMA) as the Institution charged with the responsibility of implementing the Lake 
Naivasha Management Plan. 

3.3.8 Health Profile 

The health facilities in the dlstrlct are divided into different levels based on the types of 
services they can offer. These are explained in Table 3.14 below: 
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Table 3.16 Levels of Health Facilities 

Level I Health Primary are. First contact with Primary health care in the 
Facility: developed countries is usually the province of a medically qualified physician. In the 

developing countries first contact care is often provided by non-medically qualified 
net such as a commun health care worker. 

Level 11 ThIs could be a health centre or a rural! community hospital. Level II health facilities 
Health shOuld include a room In which minor surgical procedures can be performed under 
Facility: local anaesthesia. They need to be equipped to perform basic resuscitation, and to 

have facilities for observation of atients for 24-48 hours If r ired. 
Level III This type of facility employs specialist services and is offered by institutions such as 
Health teaching hospitals and units devoted to the care of particular groups-women, 
Facil" : children, atients with mental disorders and so on. 
Level IV Is equivalent to the district hospital level, and is where patients with more serious 
Health problems can be referred for surgery. 
Facill • 

Soutce:WHO 

(8) HeaJth facilities in the Protect 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; 
• Orthopeadlc Services; 
• Mortuary Services; 
• Attendance to tuberculosis (T8) and Leprosy; 
• Laboratory Services; 
• PhYSiotherapy; 
• MCH and Family Planning Services; 
• Theatre Services; 
• Pharmacy services wtth 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 Naiva8ha District. The health facilities are divided Into different 
levels as shown In the Table 3.12 below: 

Table 3.17 Health Factl"_ In Nalvasha District 

····".'.uw'.'i\;'1~ .;:,t;;;E}:'..;;11;ll,~IIE_"~(, .i,'"\·'''';:'''''
PrivateNon-QovemmentalFaith BasedGovemrnent of 

OrganisationiKe~ Orgflfli8atfons 
WaysideKaragita Oelamere ManeraACKC8naan 
GoshenMaraiaushu Naivasha Medical Ipan:Flowers 
SafarilandUpendo Village owa Farm· Karate 
Better Health Services Nvamathi 
OxaliisNalvasha NYS Delamere So~ambu 

Marie Stopes KlmiliU! Naivasha Prison Annex 
Bigot Flowers KasaranlRocco 

BethaniaGK Farm Naco~!ll. . f---. 
StAnneMal Mahiu 
Prime MedicalLonaonot 
GlIgII CommunityNdablbl 
Camp BrethrenMoiNdabi 
RehnmsMedKaru~ 

Eburru i I 
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(b) D..... Prevalence In the Project Area 

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

Table 3.18 Disease Prevalence In the Project Area 

2 
3 
4 
5 
6 

Total 
Source: Nalvasha District Medical Officer, 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 wonns that are spread by contamination 
of water or soil. There are no incidences of malm.!trition In the project area. 

(c) HIV I AIDS Prevalence 

The prevalence rate of HIVIAIDS In the District Is 5.3% as per the District's 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-ordinator's OffICe is equipped to provide free sensitisation on HIVIAIDS 
and can on request, facilitate mobilisation of formation of Heaith Clubs for interested groups. 
The sensltisation is not strictly for HIV I AIDS but also encourages formation of initiatives for 
control of other diseases. 
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They also sensitise various organisations and companies in the project area to establish Peer 
Educator groups. 

Table 3.19 below shows numbers of patients under HIVIAIDS care In the district are as 
follows. 

Table 3.19 Oi..... Prevalence In the Project Area 

Patients under care 6,215 	 6,964 
Patients on ARVs 2 194 2 526 

Total 8409 9490 

Source: Ministry of PubliC Health and Sanitation 2009 


3.3.9 	 Education 

Schools around Lake Naivasha are dMded among four zones: NalVasha, Maragisho, 
Longonot and Maiella Zones. Maleiia 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 Maiella Zone, and Is assisted by 
KenGen. The table 3.18 shows the schools within the Olkaria Geothermal area. 010 Munyak 
Schoof Is not registered with the Ministry of Education. Registered schools are included In the 
Kenya Government Free Education programme. 

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

• 	 Books; 
• 	 Staffing; 
• 	 Monitoring of school management (Quafity Assurance): 
• 	 Furniture for schools; 
• 	 The government also sponsors the school in terms of furnHure and In-house training 

for teachers in subjects such as HIVIAIDS, FGM etc. 

Table 3.20 Schools in the Project Area 

3.3.10 	 Energy 

Electricity Is the main source of energy for lighting 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 ciose 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 

The land in this area and many parts of the Rift Valley originally was inhabited by the Uaasal. 
In 1905 the Maasal were moved south of the railway line to make way for European 
settlement. Much of the land was subsequently used for livestock and agricultural farming. 
Today the projeCt area and Its environs support a multiple land use system consisting of 
ranching, flower and horticultural farming, tourism. wildlife conservation, human settlement, 
infrastructure and other uses. 

To the south and south east of the project area, are situated large tracts of land covering 
mainly the Kedong and Longonot Ranches, which primarily rear cattle. These ranches also 
form Important dispersal areas for Wildlife from the Hell's Gate and Longonot National Parks. 
Other important ranches around the project area include Oserlan, Kongonl and Ndabibi farms. 
The Hell's Gate National Park Is a unique conservation area gazetted in 1984 for the 
protection of wildlife and the scenic landscape of the area. It covers an area of 1.600 ha. In 
addition to being an area of scenic beauty, Hell's Gate and Longonot National Parks contain 
significant wildlife populations. 

The project area lies within Hell's Gate National Park, where Olkarla Geothermal Power 
Project acquired land for the construction of physical facilities including area taken for the 
installation of turbines, cooling towers, offices, workshops. stores, parking, roads, well pads, 
separators, pipelines, drains and brine ponds, among other facilities. 

KenGen holds title deeds for two plots of approximately 800 ha, located in the midst of Hell'S 
Gate National Park. Although climatically zoned as suitable for ranching, the area around Lake 
Naivasha has now become an important centre for flower and vegetable production. 

In the last ten years this area has seen an extraordinary explosion of horticulture and 
floriculture for the European export market as well as for local consumption. At present, large 
tracts of land have been cleared to make way for green houses. Other land use types in this 
area Include tourism development especially around the Lake Naivasha where several tourist 
facilities, including hotels and lodges, cater for the growing Industry. A significant amount of 
land has also been used in the development of Infrastructure and human settlement. This 
includes land used for the construction of residential houses for KenGen staff, and for the 
large population of workers Invoived In the flower and horticulture industries, and other 
growing concerns, around the lake. 
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Figure 3.16 Land TenlU'e Map 
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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, wlld6fe conservation, power generation, human settlement, 
infrastructure, industrial development and other uses. Traditionally, the main agricultural 
activity of the area has been ranching. However, the area around Lake Naivasha 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 make way for green houses. The favourable climate 
and soils and ample supply of irrigation water from the Lake Nalvasha are ideal conditions for 
Intensive production of cut flowers and horticultural crops such as green beans. Large 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 Karuturi, 
Homegrown, Gold Smith Seeds, Kijabe Ltd. and Wild Flowers Ltd. among other flower growing 
concerns. To the west, south and east of the Olkaria 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 and 
Kongoni Farm to the west of the Pal1<. These ranches also form Important dispersal areas for 
wildlife from the Hell's Gate and Longonot National Parks. Other important ranches around the 
project area include Oserlan, Kongoni and Ndabibl Farms. 

3.4 Civil Society, Non~Governmental and Community Based Organisations 

3.4.1 Non-Govammental Organisations 

The mandate of some of the registered Non-Govemmental Organisations (NGOs) In Nalvasha 
District goes beyond combination of resources to include environmental management and 
development issues. Table 3.21 below shows the NGO's dealing with environmental 
management and development issues. 

Table 3.21 Environmental Youth Groups in the Project Area 

10 16 
Development 
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I Oseko Self Help Group 28 3 • Community based soclo-economic development; 
• Poverty eradication; 

I • PlantinQ trees. 
. Lake NaivaSha Basian Sean 

Group 
9 6 • Planting Trees. 

Grass Roots Community Save 
Lake Naivasha 

5 10 • 
• 

Recycling; 
Conservation. 

Pamoja Self Help Group 12 8 • Planting trees. 
, Mwltirla Self Help Group 8 12 • Planting trees. i 

Olkaria Naiposha Self Help 20 5 • Initiate soclo-economic development projects. 
Group 
LMng Way Education 17 18 • Planting trees. 
River Malewa Fish Self Help 
Group 

! 35 13 • Fishing. 

Eco-conscious Alilance 28 8 • HIV I AIDS; 
• Poverty eradication; 
• Environmental conservation. 

Source. SccIaI Setvice6 Office, NalVasha Municipality, 2009. 

3.4.2 Women's Groups 

African culture 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 aqual 
footing with men. Information on contributions of women In economic activities is also 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 
activities (World Bank, 1998). Failure to capture women's contributions 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. 

Naivasha District has registered women's self-help groups. These groups are mostly for 
economic empowerment of women and to Increase there purchasing power. Table 3.22 below 
shows the women group In the district. 

Table 3.22 Registered Women Groups In the District 

~ba MaralngUShu 17 I 
Urumwe Klnambl 60 
Tumslni CPK Good Faith Karate 38 
Kandege Hells Gate 30 
Talent Taps NalvashaCentral 16 
MahindtJ Galamaiyo 16 
Panda Harvesters Naivasha Town 26 
Jipeleleze Nalvasha Town 17 

~~hechlnia Hells Gate 
Ollcaria 

20 
30 

Express OIkaria 23 
Kamuyu Tuinuane Hells Gate 24 
Jovwell Naivasha 24 
Nyakio 21 
Humble ~own 21 
Smart Sis Naivasha 15 
Vanilla Site Nalvasha Town 26 
Kioneki Naivasha 16 
Website Naivasha 18 
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Hells Gate 25 
lakeView 20 

BarakaYMCA Hells Gate 25 
Source; District Cultural office 2009 

Four women groups mainly Kandege. Mlrera Chechinla, 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 socio-economic development. Naivasha District 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: 

Tabl.3.23 Vulnerable Groups In the District 

MisSIng Hand 1.9 1.7 0.4 
Missing foot 2.3 2.4 0.0 
Lame 25.7 28.6 55.0 
BHnd 7.8 6.2 0.0 

Deaf' 5.9 4.6 0.0 
Dumb 9.0 6.0 8,4 
Mental 18.4 18.2 33.6 
Paralysed 10.0 14.9 12.7 
Other 31.5 31.4 15.7 
Ntmt: pefC9lltSge$ don1add up to too due 10 mul!iple responses. 

3.4.5 Archaeological 

AHhough the project area has not yet been associated with any archaeological site 
investigations carried out by the National Museums of Kenya (NMK) have shown that the 
Nakuru - Naivasha basin 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 
hominids 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 Elmenteita and Hyrax Hill near Nakuru. 
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4 PROJECT 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 I Unit 4 and 5 will be exactly 
the same as that for the existing plant Olkaria II. It will basically consist of the following steps: 

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

• 	 The brine will be ra-injected into a deep well; 
• 	 The steam will pass through steam scrubbers before being transmitted to impact 

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

will be emitted from the cooling towers, while cool condensate will be re-circulated 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 tjns ot the cooling tower; 

• 	 Any additional condensate will be pumped into different re-injectlon wells. 

A schematic diagram of geothermal system is presented In Figura 4.1 below: 
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4.2 Description of the works 

4.2.1 Plant alte 

The Power Plant site for units 4 and 5 will not be located exactly at OIkaria I site because of 
the valleys east and west. swamps south of the current plant site and well OW-10 at the north 
side. 

The proposed plant site will be located In a wide flat area between the wells OW-24 and ow
28. The two-phase fluid extstlng pipeline from OW-28 to OW-24 wlR be re-Iocated to the east 
side of the proposed site for units 4 and 5. 

4.2.2 Power plant 

The existing units 1 to 3 of Olkana I will continue In operation while unit 4 is In construction. In 
the first phase the 70 MW unit 4 wll be constructed. and after the commissioning of the unit 4. 
the existing 3 units will be rehabilitated. The 70 Mw unit 5 will then be constructed after the 
rehabilitation of the existing units 1 to 3. 

The new units 4 and 5 will be identical In the power generation system and configurations. The 
plant system will be a single flash condensing type. 

4.2.3 Gathering system 

(a> Design conditions 

The steam gathering 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 I for Case 1 Is the basis of sizing of the pipeline. 

Pipe sizing was done to meet the recommended turbine admission pressure (5 bars) 
and the wellhead pressure (7 bars) assumed In the reservoir simulation. The assumed 
wellhead pressure was determined with reference to wellhead pressures in existing 
production wells in the East Production Field (EPF) and North East Production Field 
(NEPF). 

(b) Steam line 

The existing gathering system for Olkana I units 1 to 3 was designed for 45MW of 
steam and a new steam gathering system Is proposed to accommodate steam form 
new production wells and from OIkaria-1i while the existing gathering system continues 
to handle steam of existing Wells. It will allow the existing Olkarla I units 1 to 3 be 
operated during and after construction of Olkarla I unit 4 and 5 and reduce the cost for 
the new gathering system. 

Both new and existing wells in one pad will be connected to a new separator in order 
to save space and to simplify the new hot re-inj8Ctlon system (brine pipeline). The new 
Interconnection pipe between units 1 to 3 and units 4 and 5 will accomplish flexibility of 
operation of Olkana I power plant by sharing steam among the units. The existing 
steam pipe from the existing well OW-10 to units 1 and 3 will be replaced with the 
Interconnection pipe that passes by OW-10 and the well will be connected to the 
interconnection pipe. 

The new steam supply system in Olkarla-II Power Plant will be constructed so as not 
to affect pressure drop of the existing steam line or production of the existing wells in 
NEPF. The interconnection pipelines connecting Olkarla-II and Olkaria-I will be 
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constructed In addition to the one under construction between Olkaria-II power plant 
and OW-32 at the existing gathering system in Olkaria-I SO that the wells in OIkaria-1i 
can be operated at pressures at whk:h the steam can be shared by the gathering 
systems through the interconnection pipe between the new gathering system and 
OIkaria-1l units 1 to 3. 

The forecasted total steam flow of wells (existing and make-ups) in some well pads 
exceeds the capacity of the existing separator; therefore an additional separator needs 
to be installed. 

(c) Hot re-ln)ectlon line 

All hot brine in the EPF Is planned to be Injected underground through four re-injection 
well pads. It Is suggested to have a provision to mix small amount of cooling tower 
blowdown of unit 4 (approx. 50°C, say 10 to 20 till) into hot brine from wells OW-34 
and OW-35. Its purpose Is to lower the temperature of the brine and give some margin 
to prevent flashing. 

Also in order to prevent flashing of brine in the hot re-Injection line from wells OW
35134, pressure of brine from the separator of well OW-10 must be kept high enough 
at the pipe junction. To that end, the steam pipe of OW-10 separator may have to be 
small size (or throttled) in order to Increase pressure of the separator. 

All brine will be injected underground as is being done for the existing units of Olkaria 
II. Since the forecasted total mass flow of brine In NEPF Is below the total capacity of 
the existing re-injection wells, and all brine from existing and additional production 
wells can be injected to the existing re-injeclion wells. It is recommended. however, a 
separate hot re-injection system be newly constructed so that flow balance in the 
existing re-injection line will not be affected. 

(d) Cold re-ln)ectlon line 

Cooling tower blow down from Olkaria I units 1 to 3 and units 4 and 5 will be sent to 
dedicated cold re-injection well at pad OI-NR1 by re-injection pumps similar to those of 
Olkaria II units 1 to 3. 

(e) Pipeline route 

The existing two-phase fluid pipe from OW-28 to the separator at the pad OW-24 will 
be re-Iocated at the east side of the units 4 and 5 site. 

New pipeline Is located (when the route is not long and way around) along existing 
pipeline or existing road so that environmental Impact can be minimized while avoiding 
the swamps and valleys at the east and west of the existing units 1 to 3. 

Brine pipelines go through a lower topography than that of separators so flaShing of 
brine and resulting Instabnlty of flow is prevented without using brine booster pump 
which requires additional costs for construction and maintenance, consumes electric 
power and affects reliability of the system. 

Construction of a new access road for well OI-NR2 Is also proposed. 
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Figure 4.2 Layout of the gathering systems In OIkaria I sector 
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(I) Pipeline Route 

Hot re-injection 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 re-Injectlon pads OONR1 and 0D-NR2 are far from OW-907 and gorges or a 
hill are barring the ways of pipeline. 

Brine separated at the pad OW-901 , together with the brine from pad OW-901 , will be Injeded 
underground through re-inJection 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-903 and OW-904, brine goes down the hili 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 pipeline form OW-907 depending on pipe sizing. 

Since the elevation of the pad OW·910 is relatiVely low and the way to the re-Injection wells at 
pad OW·901 is far and barred by gorges, there is no place to send brine if brine booster pump 
is not used. Two-phase fluid will therefore be sent to the separators at pad OW-908. 

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

At the new production pads OD-NP1, OD-NP2 and OD-NP3, brine will be separated at the well 
pads and go to pad OW-908 gradually descending the north side of the hill. 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, OD-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-908, brine flows down to west and is re-injected at OO-NR1. The cold re
injection line for cooling tower blow down win also go along the hot re-inJection line form OW· 
908. The cooling tower blow-down will be re-injected through wells shallower than hot re
injection wel/s. 

(g) Steam Line 

Basically each produdlOn well pad has one separator except the pad for well OW-90S where 
three 150tJh separators are Installed to process two-phase fluid from pads OW-908. OW-909 
and OW-910. 

Steam pipeline from the pad of well OW-903 is separate from the pipeline from OW-901, OW
907 and OW-904 because of large steam production of OW-9oo pad and relatively long 
distance to the power plant. 

(h) Hot Re-Injection Line 

All brine will be sent to the re-injectlOn well pads by gravity and injected underground as for 
existing units of Olkarla II. 

(1) Cotd Re-injectlon 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 

(a) Swltchyard 

In order to carry the electrical power generated by the OIkaria I units 4 and 5 to the 
main grid of Kenya, the associated switchyard and the transmission lines shall be 
installed together with the power plant. 

The switchyard will be configured as a 220kV ring bus (which is an adopted standard 
for 220kV substations in Kenya) with 3 bays. In case the generated power should ba 
delivered to 132 kV grid such as the case of retirement of Olkaria I units 1 to 3 is 
applied in future, the space for 132kV transmission line bays and 220/132 kV tie 
transfonner will be secured. 

The control. protection and sUp8lVisory facilities related to the above switchyard 
equipment and transmission line will be installed Including the communication system. 

(b) Transmission line 

The power generated by units 4 and 5 of Olkaria I will be primarily delivered to the 
Olkarla II Switchyard using a new 220kV single circuit transmission line. Furthennore. 
the additional transmission line with at least one circuit but double circuit being 
recommended considering the future development between the Olkaria II Switchyard 
and the Suswa Substation. which will be constructed midway of the existing 
transmission line between the Olkaria II and the Nairobi North Substations in 
association with the Lake Turkana Wind Power Piant, should be constructed and 
commissioned together with the first of the new units that is the timing of the Olkaria I 
Unit 4 so as to accommodate all the power generated at Olkarla geothermal field In 
the grid with high reliability. 

The length of the above transmission lines is approximately 4 km. 

In order to interconnect the transmission line with the switchyard of Olkarla II, 1 bay 
expansion at the switchyard of Olkaria II with related control, protection and 
supelVisory faCilities including the communication system will be installed. 

The length of the transmission line between Olkaria II and Suswa Substation is 
approximately 25 km. 

In association with the Interconnection between Olkaria II Switchyard and Suswa 
Substation by the additional transmiSSion line. 2 bay expansions at both Olkaria II 
Switchyard and Suswa Substation including related control, protection and sUp8lVisory 
facilities will be simultaheously required. . 
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Figure 4.4 Transmission line and swltchyard configuration for the Olkaria geothermal power plants after developments 
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4.2.5 Construction SChedule of surface facilities 

The construction of unit 4 will take 24 months from the contract effective date Including a 2 
month commissioning and testing period. The power receive will be in the 21 st month, and the 
initial steam receive will be in the 22nd month. 

The unit 5 which Is assumed as a separate project will also take the same constructlon period 
as that of unit 4. 

These construction schedules are very challenging because of the short period for 
constructlon. Nevertheless, it Is KenGen's strong Intention and confidence their ability to 
manage the time In order to have additional power the quickest possible to ease the very 
critical power demand and supply situation in Kenya. 

The schedule would allow very little tima allowance for unforeseen and/or un-expected events 
during the prOject Implementation. It is recommended to constantly review schedule during the 
implementation stage. 

4.2.6 Earthwol1cs and excavations 

The slgnlflcant earthworkS are anticipated constructlon of the power plant and related facilities. 
Since the design has not been done H Is difficuH to estimate the exact quantities of materials 
which will be removed. Unattended open trenches exposed over long period of tima may be 
harmful to persons and animals which may fall or be trapped in them and water may also 
stagnste in them forming breeding zones for mosquHoes and pathogens. 

On the other hand, piled excess soils from excevatlons 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 Raw materials and process chemicals 

The main raw material Is geothermal steam. At Olkaria II, some 495,000 kg of steam is 
consumed by tha two existing turbines per hour; the two new units will probably use 
approximately two million kg of steam. The measured composition by volume of the main 
steam flowing through each 01 the existing turbines Is: 

• Steam - 99.85 - 99.87%; 
• Carbon dioxide (C02) - 0.108 - 0.123 %; 
• Hydrogen sulphide (HaS) - 0.010 - 0.013%; 
• Oxygen (02) • 0.001 - 0.002%; 
• Nitrogen (N2) - 0.011- 0.0122%. 

This composition will remain much the same for Olkarla I Unit 4 and 5. 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 Olkarla " compared with levels as predicted in the 1994 EIA study_ Table 
4.1 below shows the composition of non Condensable Gases (% by Volume) In Olkarla II. 
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Table 4.1: Composition of non-conde8able gases Condensable Gaaes (% 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 caman dioxide was 9-14% lower than anticipated. A similar 
composition is expected for Olkarla I Unit 4 and 5. Water from Lake Nalvasha 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 Olkaria I. 

The Olkaria I Unit 4 and 5 will require 2500 m3 of fresh water at start up. Thereafter tor 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 baderlal growth. Water for the new cooling towers will be shock·dosed wtth 
sodium hypochlorite (approximately 200 Iltres will ba 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 wlll also be neutralised with soda ash. 

Other chemicals currently used on site 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 
malntenanca 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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4.3 Services for the new station! Local infrastructure 

The proposed services for the new station in Olkarla I extension, unit 4 and 5 include access 
roads, water supply system, electricity, office and office systems, Engineer's houses and 
project vehicles during construction and a local consultant. 

The services above would comprise the following: 

4.3.1 	 Access road 

• 	 The route would be re-deslgned to avoid the steep section between well OW22 to the 
Rangers post among other Improvements; 

• 	 Bore field roads to well sites will to be constructed later as drilling and well sighting will 
still continue during this local infrastructure project; 

• 	 No road is required at Olkaria I unit 4 and 5 area as It Is on an existing road side which 
can be extended under the civil contract, may be using concrete paving blocks. 

4.3.2 	 Power lne 

KPLC power shall be contracted to provide construction power as follows: 

• 	 One (1) MVA temporary power supply at 415 Volts. This power to be available for use 
by all the Contractors at their own costs payable directly to KPLC; 

• 	 Similarly one (1) MVA temporary power supply at 415 Volts at Olkana I. This power to 
be available for use by all the Contractors at their own costs payable directly to KPLC. 

4.3.3 	 Water supply 

Storage details are as follows 

• 	 No new storage facility is required as only little water is used during power plant 
operations; 

• 	 During construction the Contractor to be instructed to use his own storage tank for 24 
hour retention at Olkana I as is the case for Olkaria II unit 3. 

Pipeline details are as follOWS 

• 	 A six inch diameter Vlctaulic G.I pipeline class C, underground should be enough for 
construction and operations of the power plant; 

• 	 The Contractors for Olkaria 1 will be required to connect the construction water 
supplies from the existing nearby mains lines. 
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5 PROJECI' ALTERNATIVES AND TECHNOLOGIES 

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

CUrrently electricHy is available to less than 100/" of Kenya's population, and persistent load 
shedding Is affecting the productlvHy of the industrial and agricultural sectors, leading to 
reduction in economic growth. Electricity demand in Kenya Is growing and the electricHy 
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 Alternative 

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 electrlctty ranging from hydro, geothermal, 
thermal and wind. Hydro is the leading source, with an installed capacity of 677.3~, which is 
72.3 per cent of the company's installed capacHy. 

The Kenya Electricity Generating Company Limited (KenGen) Is cUrrently able to generate 
about 85% of the total national capactty 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 ~ 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, Klndaruma, Kiambere, Turkwell 
Gorge and Sondu Mlriu power stations and other minor stations Including the Tana, Sagana, 
Ndula, Gogo, Sosianl 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 Olkalia II Geothermal Power Station; 
• Optimisation of OJkalia Power Stations - Olkana IV and I Unit 4 and 5; 
• Optimisation of Kiambere Hydro Power Station; 
• Redevelopment of Tana Hydropower station; 
• Kipevu III Thermal Power Project (Medium Speed Diesel); 
• Sangoro Hydro Power Plant; 
• Ngong Wind Project; Phase II 
• Kindaruma Hydro 3rd Unit Project. 

The 'no action altematlve' Is therefore not feasible development option for this project. 
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5.2 Alternative sources of electricity generations 

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 

i 
, GeoIhennai Rift Valley Sustainable It can only be developed In selected Medium to long 


power 
 volcanic areasNon-polluting term solution 
Uttle environmental Available 

I Impact. 
i 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 

Westem produced by a densely populated resettlement. 
Kenya moderately sized The water released from a hydro-
Small micro power station often comes from the 
schemes 

stetion 
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 

Sustainable 

TtYoughout Short term but 
Kenya 

Sustainable The manufacturing process requires 
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 I 

applications. 	 ' needed for thesa periods. 
i Electricity generated by solar panels 
• is Quite exoensive. 


Wind Power 
 SustainableUmited 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 

Liquid Fuel Imported Generators are very Not believed sustainable long term Medium to long 
via compact. term solution 
Mombasa 

Produces carbon dioxide (CO2). 
Produces less CO2 The wond's 011 reserves are limited. 
than coal. Oil spills. cause severe pollution. 

Some oils contain high levels of 
sulphur. 

Coal None Relatively low cost Not avaUable. needs to be Imported Long term solution 
compared to other fuel Not sustainable 
type options. Produces more carbon dioxide (CO2) 


par Watt-hour of energy than any 

other generation method; 

Very large quantities of ash have to 
 I 
be disposed of 
Some coal contains significant i 

amounts of sulphur, one of the main 
causes of acid rain. Coal also 
contains small amounts of heavy 
metals. 

~. Tanzania Relatively low cost fuel Not available, needs to be imported Medium to long 
option when available from Tanzania term solution 
Generators are very Need to build extensive pipeline 

. compact Produces Not sustainable 
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or oil can be used In Natural gas reserves are limited. 
HFO plants with minor 

energy Whilst energy 
Waste near reducing the volume of volume of waste 


reliable 
 waste Produces 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 
andfurans. 

None Expensive, especlelly In capital costs, Long term 
nuclear power a large amount of maintenance 10 year lead time. 

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

release. 
Low f1Jel 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 !he 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 

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. H 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 altematlve 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 OIkaria. and possibly in other 
fields within Kenya and elsewhere where such potential exists. 
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5.3 Altematlve technologies tor 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 stete of the fluid (whether steam or water) and its 
temperature. 

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 steam from the geothennal reservoir as it comes from wells. and route It 
directly through turbine/generator units to produce electricity. this the case used in OIkaria I 
power stations. 

5.3.2 Flash ....m Power Plants 

Flash steam plants are the most common type of geothennal power generation plants In 
operation today and this is the technology proposed for Olkaria I Unit 4 and 5. They use water 
at temperatures greater than 1500C that Is separated and piped, then condensed steam is 
cooled at the cooling tower and the excess condensate re-lnjected. 

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

5.3.3 Binary-Cycl. Power Plants 

Most geothermal areas oontaln moderate-temperature water (below 4OO°F). Energy Is 
extracted from these fluids in binary-cycle power plants. Hot geothermal fluid and a secondary 
(henca, wbinary") 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 cIosed..Joop 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 wlH 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. 

Olkaria III is a Binary Geothermal Power Plant. It is comprised of air-cooled ORMA T Energy 
Conversions. 
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6 PUBLIC CONSULTATION AND DISCLOSURE 

6.1 General 

Public consultation Is useful for gathering environmental data, understanding likely Impacts, 
detennlnlng communIty and Individual preferences, selecting project alternatives and 
designing viable and sustainable mHlgation 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 consunation 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 government. NGOs. project staff and affected men and women (displaced and hoSt) 
interact regularly and purposefully during ali stages of the Project. The participation of different 
social groups directly affected by a project is a prerequisite of planning. The involvement of the 
local community in the design of the mHigatfon Increases the probability of success. 

6.1.1 Public consultation and Involvementfor 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, cornmunalland-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 socia-economic impacts. 

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 local community in the design of the mitigation measures, 
management plan. 
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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 sustain ability 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 EIA 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; 
• 	 Discussing recent experience In the District with respect to compensation eligibility 

criteria and entitlement packages; 
• 	 Obtaining from the authorities their environmental and socio-economic concerns and 

perceptions regarding the proposed geothermal projects 
• 	 Discuss the role of the authorities in public information dissemination, monitoring and 

management plan. 
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6.3 Stakeholders Identification 

6.3.1 	 General Consultations 

The following stakeholders were Identified during the consultation process: 

Table 8.1 Stakeholder IdentHication 

Project Proponent KENGEN staff at the head office in o Group Discussions; 
Nairobi; o one-oncone interviews with 
KENGEN Staff at Olkaria Power specific departmental heads. 
Stations. 

Local Community Residents of settlements within !he Door to door consultations using 
immediate project's zone of survey forms as part of the 
influence. social survev. 
Residents of setUements bordering Information sessions followed by 
!he projecfs 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 
chiefs 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 Information sessions followed by 
Representatives of 

Naivasha District Commissioner, 
District 	 Officers and Location focus group discussions 

people in the greater Chiefs 
project area, thai is 
Nalvasha District 
Key government Ministry 	 and National Authority o Information sessions followed 
agencies. representatives at the District level by focus group discussions; 

for: 
collect specific information. 

o One on one interviews to 
These are agencies o 	Environment; 
Involved In o Mining; 
management of relevant o Wildlife; 
sectors of the blo o Water resources management; 
physical and socio o Health; 
economic environment o Education; 
of the project area o 	Land tenure and ownership; 

o Livestock. 
Non·govemmenlal Registered organisations dealing One on on9 interviews to collect 
organisations (NGOs): with conservation in the project specific Information 

area. These included: 
o 	Worldwide Fund for Nature; 
o 	Lake Naivasha Riparian 

Organisation; 
o 	Bird Life International. 

(See photographic plates Appendix 3 and list of participants and minutes of the meetings 
Appendix 4): 
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6.4 Comments from Public Meetings 

6.4.1 Acceptance of the pt1)Ject 

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, 
appraisals and production wells meant for the project within the area. 

6.4.2 Identlflcation of local community 

During the public consultation and social assessment, It was found that there are no people 
living wHhin the project land and there are no land ownership problems. 

6.4.3 Environmental Impacts 

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 by 
degradation of air quality by the geothermal wells. 

(a) Effects to the iron sheeta 

The residences living near the project area complained that ~ fumes emitted from the 
geothermal operations. 

(b) 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 less rewarding jobs 
like security guards and giving out good jobs to outsiders. They recommended that unskilled 
jobs should be shared among villages living within the project area. 

(c) Trees planting 

Most residents requested KenGen to support them by giving out tree seedlings during rainy 
seasons. The request was mainly in Ndablb', Maiella and Mol Ndabl. 

(d) Earth tremors 

Most residents indicated that they normally feel vibrations especially whenever KenGen is 
testing the production of new wells. However no cracks were noticed within the nearby 
houses. 

(e) 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. 

(I) Reaponses to HfVlAlDS 

ESIA OLKARIA I EXTENSION 4 AND 5 REPORT .doe Issue 1.0 I October 2009 



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. 

(II) 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 productlve 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 Ndablbi. Moi Ndabi, Maeilla areas. The 
residences requested KenGen to support them with provision of water. 

(III) 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 qualmcatlon 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 17% 
admitted to being unable to read and write. 

(Iv) Lack of Electricity Supply 

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. 

(v) 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 mandale to decide on domestic matters particularly household 
income. The women seemed to have accepted this subordinated position as a cultural 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. 
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6.4.4 KenGen's Corporate Social ResponslbilHy (CSR) 

KenGen has a Corporate Social Responsibility Programme that can be broken down to 
activities conducted annually by KenGen's Geothermal Power Statlon. A summary and 
financial Implication of the CSR activities for the year 2009 is presented in Table 6.2 below. 

Table 6.2 KenGen CSR activities In 2009 

However, during public consultations, most residences rubbished this programmes as "not 
enough" In some arees 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 Identlfy 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. 

6.5 Comments from Door to Door Consultations 

OVer and above establishment of the local soclo-economlc environment, the census 
questionnaire was also designed to get the comments on the project. 

Table 6.3 Outcomes of door to door consultations 

Support for the Project: • The project will bring developrn$llt to the country; 
• 	 Good as the country wlU save on foreign exchange; 
• Aoree with the Drolect 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 local . 

community through employment, water, hospitals f 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 

concerns. 
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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Perceptions and issues rail!led on 
the proposed project 

Resettlement: 

• 	 It is life threatening because of construction of wells; 
• 	 Concem on effects of gases on health and the environment 

and whether they would be compensated for it; 
• 	 There should be adequate infonnation passed to the 

communities (on the project and its implementation 
Process). 

• 	 Resettlement should include provision of water, land deeds 
and securtty; 

• 	 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 B good idea as they do not want to move; 
• 	 An agreement should be signed betore relocation to avoid B 

repeat of the previous injustices. 

6.6 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 the local Massai community. 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 property 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 highlighted during the discussions: 
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Table 6.3 Summary of Issues from the disclosure meeting 

Health impacts The local community felt that The main reason for 
since· they are yet to see resettlement is land acquisition 
negative heaHh impacts for the power station. The 
arising directly from the project meeting was Informed that It 
emissions of noise and would not be feasible for 
hydrogen sulphide, they do not communities to live within the 
see the need for 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 More detailed information The full report will be available 
consultations needed for comments. for in-depth reading and 

comments through the future 

6.7 Future Consultations 

6.7.1 Presentation of the ESIA Report I Disclosure 

The ESIA Report, upon submission to NEMA will be sent to various Lead Agencies for 
comment. 

The report will 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 reglstered 
women and youth groups in the district. 
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7 ENVIRONMENTAL AND SOCIAL IMPACTS AND 
MITIGATION MEASURES 

7.1 Potential Impacts 

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 place 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 the Olkalia I Unit 4 and 5. 

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 Environmantallmpact8 

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. 

7.2.2 	 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 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 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 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. The score of each of the Impacts is an average value of 
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 Intemational good practices. Positive impacts were evaluated by assigning 
positive scores. 

Table 7.2 Scale for evaluation of project Impacts 

Magnitude or will Impacts'will 
exfIJnt occur only on occur within a 

site 3-5km radius 
of site 

Signlflcsnc. Low. SmaD Moderate. High. Many Very high. 
changes Impact people, Loss of 
which are measurable. animals, people, bio

hardly but does not plants diversity. 
detectable after affected. property. loss 

processes Major oflocaJ 
disruption of HveHhood 
ecosystem systems. 
procssses 

Probability Possible. Probable. The 
of impact can Impact Is 

OCCUlTfHtce occur but likely to 
controllable occur but 

Can be 
controlled 

by effective 
MeasurBS. 

Dul'8fion of Short term. Medium term. Long term. 
OCCUITfH1C8 During During 68rly For the entire 

constructiOn operations operational 
pheseonly phese 

Project activities in the Olkaria I Unit 4 and 5 area will involve construction of power station 
and related facilities. The impacts generated from these works therefore, will generally be 
incremental in nature. 

ESIA OLKARIA I EXTENSION 4 AND 5 REPORT .doc 7·2 issue 1.0 I December 2009 



7.3 Positlvelmpact8 

The proposed project will have significant positive impacts when compared to other forms of 
power production especially thennal power which involves the buming of fossil fuel. The major 
positive impacts of the project wiD include stabRization 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 proposed project is likely to have the potential for carbon trade 
among other positive benefits. 

Table 7.3 Impact scoring for posHlve Impacts 
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7.3.1 Increase power supply to the national grid and thereby stabilization 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 
playa significant role in the stabilization of power situation in the country. Following the 
developmen1 of the project as proposed in the Feasibility Study Report, OIkaria Geothermal 
Power Plants (GPPs) will be one of the largest electric power generating field supplying with a 
total of 482MW (including Olkaria III IPP production of 48MW) The extra power added to the 
national grid will playa big role in the stabilization of electricity in the country. 

The introduction of Olkaria additional power (280 MW) in the national grid will alleviate power 
outages especially during the dry seasons and help to reduce the country heavy reliance on 
the power production from the oil and diesel power generators. Power from OIkaria 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 

This project will play a significant role in stimulating economic growth in Kenya. The power 
input will contribute significantly 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 Olkaria 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. 
Neal1y 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 (a very dry year). KenGen hired 100MW 
extra diesel generators. The total extra cost for power generation was US$ 632 million and the 
lost production due to rationing was estimated to be US$ 1,400 million. These experiences 
have underscored the need to diversify the power sources in Kenya to enhance economic 
growth at a time that a sign of economic recovery is being seen. 
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7.3.3 Cntation 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 specialised Job marnet. Of greeter relevance to the local community will be job 
opportunities involving unskilled 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 lines and the installation of the steam gathering and power plants will generate 
opportunities for the employment. The total peak wor1<force during the Main Civil Works 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 worners. 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 Incrused Contribution to Government Revenue 

The proposed project will contribute towards the boosting of Govemment 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 remuneretion paid to 
employees at graduated scale rates. Through engagement of employees. the project 
developer will generate revenue for the Govemment in the form of Pay As You Eam (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 Improwd Infrastructure in the project area 

The proposed Project is associated with the construction of new roads to serve the proposed 
power plant. 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 
Olkarla I Unit 4 and 5 to the point of connection to the existing 220kV transmission line 
between OJkaria II 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. 

7.3.6 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 worn force, their families 
as wen as the local community and society at large. in this context, KenGen will continue to 
use part of their earnings to re-lnvest 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 
50%) which is negatively affected by increasingly erratic climate changes, including higher 
incidence of drought. As such, the proposed Optimization Project will increase the reSilience 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 CO2 emisSion reduction by replacing electricity generated by fossil fuel 
fired power plant connected to the national grid. However. the full carbon credit potential of the 
proposed project needs will be carried out by a COM consultant. 

7.3.8 Opportunity for training and skills acqUisition 

The proposed Project activities will be numerous and challenging. Successful implementation 
of the project activities will require dynamic and multi-dlsciplinary 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 include 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 one of the few countries 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 change the existing 
percaptions about 1t1e Hell's Gate National Pari<. It is suggested that the pari< be designated 
into two areas, namely the geothermal zone and the National Park zone, so as to clearfy 
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 

Geothennal development can have numerous impacts. which if not mitigated can make 
geothennal resource not environmentally viable. Geothennal utilization can cause surface 
disturbances. physical effects due to fluid withdrawal, noise and emissions of chemicals. ncan 
also affect the neighbouring communities either socially or economically. Key environmental 
impacts anticipated from the proposed project include the following: 

• 	 Impact on Rora 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 impacts scoring during construction. 

Table 7.4 Negative Impacts during construction 
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The vegetation of the area comprises seven major vegetation groups as described in section 
3. These include bush land, bushed grassland, shrubbed grassland, grassland, rock outcrops 
and barren land. The generation unit, cooling towers and the switchyard extension will all be 
constructed in areas that will be cieared. These developments will disturb the plant community. 

Some disturbance will be expected to the vegetation in the process of laying down the new 
steam lines. However, it is unlikely that any sensitive flora! species will be affected. A more 
pronounced impact may be due to invasion of the area by invasive species. 

The following management and mitigation measures 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 indiscriminately. Diligence on the 
part of the Contractor 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. 
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7.4.1 Impact on Flora 
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7.4.2 Impact on Fauna 

(a) Loss of migratory corridors 

The project lies within Hell's Gate National Part, which is a very important environment for 
wildlife conservation. Development in this area will mean that migratory corridors are affected. 
while dispersal areas for some of the animal species highly reduced. The free movement of 
animals between Hells Gate National Park, Mt Longonot National Park, and adjacent game 
ranches will not be compromised. An environmental assessment study carried out in the 
project area by Sinclair Knight (Sinclair, 1994), and a subsequent one by Wetangula 2007. 
predicted the loss of habitats. potential toxic effect of brine and death of animals due to road 
accidents as the major negative impacts of the geothermal development with regard to animal 
conservation. 

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) Lose of habitat 

Approximately 18.72 hectares of land within the HGNP will be cleared for the purpose of 
building the power station and related physical facilities at Olkaria I unit 4 and 5. The HGNP 
has> a total land of approximately 6,825hectares. Therefore total area to be cleared represents 
0.27% of the HGNP, 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 result In a minor reduction in the area available as wildlife habitat. There wiD 
be perimeter fence on the Plant area as already In existence for the Olkaria I, II and III this 
serves as an impedlment to the movement of wildlife, preventing grazing animals from using 
the space between the wellheads and 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 Part (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 wamlng devices (fig 7-2) below. 

Fig 7·1: Location of transmission towers to prevent birds from colliding with 
conductors 
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Cd) _ PIpM interference 

The elevated steam pipes In the existing power stations Olkaria I end .. may interfere with 
movement routes of animals In addition to taking over space that would otherwise provide 
extra habitat. The pipes also have a negative visual impact which nKIuces the natural 
appearance of the area. 

The proposed Steam pipes wi!! have animal loops to allow easy passage of the animals. 

(e) Roads and traffic 

High speeds of vehides to and from the other power stations 0IkarIa I and II may cause 
accidents that kIU wild animals. The only way to avoid litis is to reduce the speed limit on 
these roads. This wi be difficult to enforce unless speed hl.lllP$ are inttoduced at appropriate 
points along the routes to the new station. 

(f) Labour Wortd'orce 

The main impacts of the labour workforce on the fauna include; 

• DIrect kBIing 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 
Ihern how to reduce human wIdIIfe confIct. Night activities should be banned to allow animals 
to have access to areas and resources Inaccessible during the day, because of human 
presence and construction activitiea. 

Cg) Fencing 

The major Impact of fencing is the restriCllon of animal movements. The amount of fencing will 
be kept to the minimum possible duri1g constructions. It should also be dose to the 
construction so that large areas which are not needed are not enclosed and therefore 
inaccessible to animals. 
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(h) 	 Fire 

Bush fires are difficult 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 alters 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: 

• 	 To ensure compliance with the Natural Habitats OP 4.04, for the toss of corridor and 
habitat; we propose that KenGen leases (buys) the same size of land taken from the 
HGNP from Kedong Ranch Ltd to compensate for the loss. The land should then be 
given to KWS as apart of the expanded HGNP. This will compensate for the loss of 
habitat and corridor. The annexed land will have watering points for wildlife; 

• 	 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 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 -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 Parte 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 worteers regarding parte 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 rehabilitaled 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 park should be monitored and time limits enforced; 
• 	 KenGen in liaison with KWS appoints three senior members of staff based in Olkaria 

on the Hell's Gate National Parte Management Committee. The personnel should be 
the Geothermal Development Manager, and the other two nominated by him. 

The following measures are proposed to mitigate negative impacts on avifauna: 

• 	 Identify locations as far away as possible from any significant bird breeding or staging 
areas; 
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• 	 Consider migratory bird routes when planning the route of the proposed transmission 
line; 

• 	 Use existing towers for new lines (upgrade); 
• 	 Construct underground transmission rilles where expected to cross bird migratory 

routes; 
• 	 Dress existing and proposed transmission lines with oonspicuous bird warning 

devices, where necessary, such as areas where bird migratory routes cannot be 
avoided; 

• 	 Locate the proposed transmission tine adjacent to prevaHing natural obstacles such as 
trees or cliffs to prevent collision by birds with oonductors: 

• 	 Use of bird waming devices on transmission Unes and insulating certain components 
on the towers to make them 'bird friendly'. Figure 7·2 presents'a sample of the variety 
of bird wamlng devices currenUy available. 

F~g 1.2: Variety of bird warning devices available 

7.4..3 	 Impact on Solis 
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It Is inevitable with a development of the type of the Project that some impact on soils wll take 
place. However, if appropriate and timely erosion control techniques are used, these can be 
kept to a minimum and the problems which have developed as a result of the 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 r&-vegetatlng the disturbed area as soon as possible so that soil erosion does 
not occur. As discussed in SectIon 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 Tarconanthus Camphoratis-0I91eshua, 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 sitelworking areas (including 
wash down 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; 

• 	 Runoff loaded with sediment and other suspended materials from the sltelworking 
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. 

7.4.4 	 Impact on quany 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 
quarries currently being used for construction of Olkaria 11 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 intention 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 consent 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. 
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In the event that blasting for rock will be done the following mitigation measures are proposed: 

• 	 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-splitting 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 fly-rOCk. 
Environmental damage caused by blasting/drilling shall be repaired at the Contractor's 
expense; 

• 	 The Contractor shall ensure that adequate warning is provided to the 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. 

7.4.5 	 Landslide. and son creep 

Due to the mountainous and rolling nature of the terrain, huge excavations are expected 
during construction and there is possibility of interference with the slope stabilities of 
mountains thereby leading to landslides and soil creep. There is likely going to be reductiOll of 
shear strength caused by digging at mid-slope or at the foot of the slope during construction. 

The following mitigation measures are proposed 

• 	 Retaining walls; 
• 	 Benching for cut and fill. 

7.4.6 	 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 the discharge of wastewater. 

In particular, no significant changes are forecast to the water supply and quality classification 
of the receiving 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 mitigatiOll 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 usaga practices like unnecessary opening 

taps should be discouraged; 
• 	 MOlIitoring of taps and there effICiency should be done regular1y; 
• 	 Curing of concrete should be done in conservancy tank to avoid wastage; 
• 	 Harvest water during rainfall times. 
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• 	 The Contractor shall arrange for the necessary approvals f permits from the water 
authorities for the abstraction of water. 

• 	 The wells will be cased to avoid underground water contamination; 
• 	 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 sitefworking 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 / activities shall be 

prevented (for example coffer dams, silt traps or plastic fining). 

7.4.7 	 Air quality and dust 

The proposed site is close to Olkalia I and II and expected that there could possibility of the 
existing plants impacting the Construction site with H2S gas in the atmosphere. During the 
construction phase, atmospheric pollution sources include airbome dust from earthworks, and 
tall gases from construction equipment and vehicles. The dust wHI settle on flora, and can 
cause respiratory problems for local residents. Air emissions from construction machinery, 
including dust, is regarded as a nutsance when it reduces visibility, soils 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 quaHty 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 accordence with the 
manufacturers specifications; 

• 	 Workers shall be trained on dust minimisation techniques; 
• 	 The removal of vegetation shall be avoided until such time as clearence 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 shall be limited to minimise the generation of dust on site and on 

diversion and access roads. 

7.4.8 	 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: 

• 	 Provision of PPE's to the workers; 
• 	 Noise levels shall be kept within acceptable limits and construction activities shall, 

where possible, be confined to normal working hours in the residential areas; 
• 	 Daily noise monitoring will be conducted. 

7.4.9 	 Solid wastes 

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 will 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 Olkaria I, including 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 steamlines will be buried at the Olkaria 
dumpsite. This may contaminate the sons and water resources in the park. 

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. 
• 	 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 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 natural 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. 

7.4.10 	 Public _ely .,d 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 
diseases including diphtheria. poliomyelitis, tetanus. and malaria. At the same time, it is 
possible that a disease endemic to the project area will be contracted by the work crew. and 
then transmitted to a population near the next work site. 

The following mitigation measures are proposed: 

ESIA OLKARIA I EXTENSION 4 AND 5 REPORT .doc 7·16 	 issue '.0 I December 2009 



• Compliance with all standard and legally required health and safety regulations; 
• Medical check-ups before employment; 
• Provision of medical facilities for staff. 

7.4.11 Occupational Health and safety 

Occupational health and safety hazards during the operations of any power piant are common. 
The. health and safety issues specific to the proposed construction and operations of the 
station include the following: 

• Vehicle I worker accidents; 
• Vehicle I wildlife accidents 
• Diesel exhaust; 
• Electrical hazards; 
• Hydrocarbon spills; 
• Electric and magnetic fields. 

The following mitigation measures are proposed: 

• Compliance with all standard and legally required health and sefety 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. 

7.4.12 Archaeological Artefacts and cultural sites 

There are several cultural sites within the project area as mentioned in section 3.5.1 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, work wiN 
cease immediately until relevant authorities have a chance to evaluate the signHicance of the 
nature· of such findings. In the unlikely event of a new archaeological discovery, the 
government agencies will be consulted to determine if changes in alignment are necessary. 

7.4.13 Cultural changes and spread of HIVIAIDS and STD's lilWaren.. 

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 style of living, thinking 
consequently norms and values of the indigenous people 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 
HIVI AIDS. Interection with these incoming people will have varying impacts on local culture as 
well as socia - 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. 

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: 
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• 	 Strengthening cultural organizations and encouraging competition; 
• 	 Organizing cultural toumaments; 
• 	 Creating and increasing the number of vocational training centres; 
• 	 Mobilizing and sensitizing the population on reproductive health and STls; 
• 	 Ensuring that the project contribfJtes to the creation of an atmosphere that is 

conducive to the functioning of aU 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 peaceful coexistence. 

• 	 Conducting public awareness campaign including provision of condoms to the project 
team and the public; 

• 	 The irnplementers 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. 

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 measures 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 coal
fired power station. with 37 per cent efficiency bumlng black coal with calorific value of 23 
MJJkg 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-buming 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 104MW for one year. 

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. 

The approach adopted here is to select criteria that protect human heaith. 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: 
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• 	 "The lowest-adverse health effect of hydrogen sulphide is 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 mglm3 (46 ppm), a relatively high (safety) protection 
factor of 100 is recommended, leading to a guideline value of O. 10 ppm (0. 15 mglm3) 
with an averaging time of24-hours.• 

• 	 In order to avoid substantial complaints about odour annoyance among the exposed 
population, hydrogen sulphide concentrations 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 0.10 ppm 
(0.15 mglm3), beyond the immediate power station boundary. 

7.5.2 	 Air Dieperslon Modelling resuHs and assessment 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 - Olkana I (Units 1, 2, 3 and new Units 4 and 5) and Olkarla II (Units 1, 2 and 
3); 

• 	 Case 3 - Olkarla I (Units 1, 2, 3 and new Units 4 and 5) and Olkana II (Units 1, 2 and 
3) and Olkana IV (Units 1 and 2). 

The results are presented in Figures 3.4 to 3.12 as follows 

• 	 Predicted 1-hour average H:zS concentrations due to emissions from Olkana I (Units 1, 
2 and 3) and Olkarts /I (Units 1, 2 and 3) Case 1; 

• 	 Predicted 24-hour average H:zS concentrations due to emissions from Olkana I (Units 
1, 2 and 3) and Olkaria II (Units 1, 2 and 3) Case 1; 

• 	 Predicted 1-year average H2S concentrations due to emissions from Olkana I (Units 1, 
2 and 3) and Olkaria \I (Units 1, 2 and 3) Case 1 ; 

• 	 Predicted 1-hour average ~S concentrations due to emissions from Olkaria I (Units 1, 
2. 3 and Units 4 and 5) and Olkana II (Units 1. 2 and 3) Case 2; 

• 	 Predicted 24-hour average H:zS concentrations due to emissions from Olkana I (Units 
1, 2. 3 and Units 4 and 5) and Olkana II (Units 1, 2 and 3) Case 2; 

• 	 Predicted 1-year average HilS concentrations due to emiSSions from Olkana I (Units 1, 
2, 3 and Units 4 and 5) and Olkalia II (Units 1, 2 and 3) Case 2; 

• 	 Predicted 1-hour average H:zS concentrations due to emissions from Olkalia I (Units 1, 
2, 3 and Units 4 and 5) and Olkarla Ii (Units 1, 2 and 3) and emiSSions from Olkana IV 
-Case 3; 

• 	 Predicted 24-hour average H:zS concentrations due to emissions from Olkana 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; 

• 	 Predicted 1-year average H2S concentrations due to emissions from Olkana I (Units 1, 
2, 3 and Units 4 and 5) and Olkaria " (Units 1, 2 and 3) and emissions from Olkaria IV 
-Case3 

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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Figure 1.3 PredIcted 1-hour average H2S concentrations due to emissions from Olkaria I 

(Units 1. 2 and 3) and OIkaria U (Units 1, 2 and 3) • Ca .. 1 (ppm) 
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Figunt 7.4 Predicted 24-hour average H2S concentrations due to emissions from Olklria I 


(Units 1, 2 and 3) and Olkaria II (Units 1. 2 and 3) • Case 1 (ppm) 
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Figure 7.5 Predicted i-year average H2S concentrations due to emissions from Olkanal 


(Units 1, 2 and 3) and OIkan. II (Units 1,2 and 3) - case 1 (ppm) 
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Figure 7.6 Predicted 1-hour ayerage H2S concentrations due to emis,lons from 

Olkarlal (Units 1, 2,3 and Units 4 and 5) and Olkaria II (Units 1, 2 and 3)· case 2 (ppm) 
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Figure 7.7 Predicted U-hour average H2S concentrations due to emissions from Olkalla I 

(Units 1. 2. 3 and Units 4 and 5) and Olkalla II (Units 1, 2 and 3) • Cue 2 (ppm) 
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FlgUN 7.8 Pradlcted 1-yearaverage H2S concentrations due to emissions from Olkaria 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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Figure 7.10 Predlcl8d 24-hour average H2S concentrations due to emissions from OIkana I 

(Units 1,2. 3 and Units 4 and 5) and Olkana II (Units 1.2 and 3) and emissions from Olkalia IV • 


Case 3 (ppm) 


ESiA OLKARIA I EXTENSION 4 AND 5 REPORT .doc 1-29 leeue 1.0 I December 2009 



~ I---ar~
i 

I 
f 

, , 
19000C 19200c 19400c 19800C 19800c 200000 20200D 204000 20e000 208000 210000 


WlIat- Eat (UTM coordl....m) 

Figure 7.11 Predicted 1-year average H2S concentrations due to emissions from OIorta I 


(Units 1, 2, 3 and Units 4 and 5) and OIkarta II (Units 1, 2 and 3) and emissions from Olkarta IV· 

Case 3 (ppm) 


Figure 7.11 show the predicted 24-hour concentrations for the fully developed proposal. The 
land predicted to be affected by 24-hour average HzS concentration above 0.10ppm is shown 
using a red contour. It includes that if the assessment criteria Is set at the guideline set by the 
WHO (1987) of 0.10 ppm averaged over 24-hourthen shows the impacted area. 

Land where the H2S concentrations are predicted to exceed a 24-hour average of 0.10 ppm is 
shown in red. The other figures can be used to compare the effects of adding the additional 
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emissions to the air shed. It is notable that the new plants which discharge the H2S through 
the cooling tower emission provide much greater plume rise and much better dispersion. Thus 
the 70 MW plant creates less Impact (due to H2S emissions) than does the original 45 MW 
Olkaria 1 Power Station. 

The detection of H~ 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 odourous 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 a 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. CompHance with the WHO 24-hour 
assessment criterion does not ensure that odours will not be detected. 

The cumulative project H2S emission within this area will be O.1ppmlmglm3
• 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 H2S will be carried out; 
• 	 Training workers on the dangers of exposure to ~S. 

7.5.3 	 Noise modelling results and ......ment 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. 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 ils various components. The six case are 
described beiow: 

• 	 Case 1 - Olkaria 1 
• 	 Case 2 - OW38 
• 	 Case 4 - Olkalia 1 + Olkaria II (Units 1 and 2) 
• 	 Case 5 - Olkalia 1 + Olkana II (Units 1, 2 and 3) 
• 	 Case 6 - Olkaris 1 + Olkans II (Units 1, 2 and S) + Olkana J (Units 4 and 5) 
• 	 Case 7 - Olkane 1 + Olkaria II (Unils 1, 2 and 3) + Olkarla I (Units 4 and 5)+ Olkans 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 (Figure 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. 

Finally the maps show the Maasai 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. 
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Figure 3.14 shows the noise levels predicted to be produced by OW38, which is currently 
being tested. This weg is test at approximately 12 MW so is at the maximum levels of both 
power and presumably noise that would be expected in the Olkana well fields. The red 
contour shows the 35 dB(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. Wen testing is a temporary activity can last over several months and a weD 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 re-Iocated. 
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Figure 7.12 Predicted noise level. due to Cae 1 - otkarl. 1 (dB(A) LAeq-1Oh) 
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figure 7.13 Case 2 - OW38 (d8(A) LAeq-1Oh) 
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Figure 7,'4 Cue 4· Predicted nolnlevels due to Olkaria 1 + Olklna II (Units 1 and 2) 

(dB(A) lAeq-10h) 
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Figure 7.15 Case 5 - Predicted noise levels due to Olkaria 1 + Olkaria II (Units 1, 2 and 3) 

(dB(A) LAeq-10h) 
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Figure 7.16 Case 6 - Predicted nol•• level. due to OIkaria 1 + Olkarl. II (Units 1,2 and 3) + 

OIkarial (Units" and 5) (d8(A) l.Aeq-10h) 
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Figure 7.17 ease 7 - Predicted noise levels due to OIlcaria 1 + Ollcarla II (Units 1, 2 and 3) + 


OIlcaria I (Units 4 and 15)+ OIkaria IV +0W28 (dB(A) LAeqp 10h) 


Figure 7.17 shows the predicted noise levels for the fully developed project. It is 
recommended that aU 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~ffective practical mitigation measure. 

During operations the following mitigation measures are proposed: 

• Provision of PPE's to the workers; 
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• Daily noise monitoring will be conducted. 

7.5.4 Water disposal 

140 MW geothermal developments produce a substantial amount of waste-water, which needs 
to be disposed of safely without adverse effects on the environment. Previous methods of 
disposal via gullies and natural drainage lines, have led to significant soil erosion. The 
proposed long-term method of waste-water disposal is by deep re-Injection, which should have 
minimal surface 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 steamfield operation 
and that recommended in the feasibility report, is for deep re-injection into a number of 
purpose drilled or unused production wells and this option is to be implemented. 

Waste-water disposal is required during aU phases of the project cycle, however the original 
practise of disposal Into gullies and natural drainage lines, led to serious erosion. This form of 
impact has been assessed and discussed in an earlier section. The present system for water 
disposal was initiated recently by KenGen and involves piping all brine from wells being tested 
Into a collection pond and then re-injecting by gravity. A similar activity has been initiated for 
drilling waste-water. 

During the long term commissioned phase of the project, the geothermal brine will be disposed 
of by deep re-injection. The level of re-inJection will be below lake level and there is little 
possibility of surface or groundwater pollution. The problem of pipe blockages due to 
precipitation of dissolved silica will be overcome by the use of conditioning ponds. The 
proposed development will mean about 1400 Vh will need to be m-injected. The large ponds 
adjacent to the station will probably attract wildlife during extended dry periods and therefore 
need to be securely fenced. 

One advantage of the fact that the brine will have been cooled is that the re-Injection line can 
be buried. This is recommended so that the pipeline does not become a barrier to wildlife 
movement, particularly since the proposed re-injection wells lie some distance from the 
production field wells. 

7.5.5 Impaet on Flora 

It is difficult to assess 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 -
Tsrchonsnthus - and grasses in most of the area where these occur. Tsrchonanthus 
comphoratus is a fire-tolerant species with a tendency to sprout back after a bum. 

Themeda trlandra is anOther species which has evolved successfully with fire in East Africa 
rangelands, where burning tends to incmase 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, 
availability 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 ama like Olkaria would eventually 
Introduce more open plant communities with reduced dense bUShland. Thus Tarchonanthus 
Th9meda - Acacia- 5etarlBIDigitarls associations would have a tendency to predominate in 
rather open bushed grasslands should repeated incidences of fire occur. 

The release of brine into ponds from the existing power station has influenced the growth of 
Typha and Cypsrus as the main wetland plants able to resist the high levelS of concentrated 
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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 mane 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 africans, the African olive, which would 
certainly do well in this environment. Various species of Ficus could also do well in this area 
and are lailty easy to establish. 

It is predictable that the vegetation 01 gullies and IU99as 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 chennels, but the steep slopes are not likely to be affected. 
since the level of brine is fairiy low. Silt depositions in the channels tends to form dry season 
grazing areas with Penn/setum, 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 the brine should be held in the drainage ponds closest to the source. The more 
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 88 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 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 long-term effects on natural 
vegetation will be carried out in the area. 

• 	 The brine and condensate discharges will 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 vehide movement. 

7.5.7 	 Impact on Lake Nalvasha 

The single source for all water abstraction is Lake Naivasha. 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 significantly. 

HistOrically water-levels at Lake Naivasha fluctuate significantly and it is likely that they will 
continue to do so. It is important to consider that over the expected 3O-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 well. 
Contingency plans should be made for alternative water sources for drilling and domestic 
purposes when the need arises. 
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The following mitigation measures are proposed: 

• 	 Use of water from Lake Naivasha will not be avoided. However, management has 
already put In place measures that will ensure wastage of wa1er resources is minimal. 
For cooling purposes, re-injection of water and or recycling has been considered in the 
designs; 

• 	 Proposed use of brine for drilling to minimise abstraction; 
• 	 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 wor1<lng 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. 

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, agrlcultltre and human 
settlement), the surface run off is expected to be significant during heavy rains. The steam 
fields are also significantly exposed and slopes are steep along the gathering system 
corridors. 

It is envisaged that significant 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 rainfaD to 
strike the unprotected soil surface, or encourage the accumulation of large voiumes of runoff. 
or allow runoff to flow rapidly across the soH surface thereby removing the surface layers of the 
soil. 

Runoff from roads has the potential to cause erosion problems as already witnessed in 
opera1lonal areas of the power plant. however if the road surfaces are proper1y maintained and 
runoff can be diverted at regular intervals to avoid build up of water, erosion problems will be 
minimised. 

The run off from the area is discharged in to the Lake Naivasha through the River Malewe 
draining the Rift Valley basin. The run off contains a lot of sediments arising from the volcanic 
nature of the under1ying rocks characterised by weathered tuffs. ashes and clay. 

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 year1y 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. 
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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; 
• 	 Re-forestation or re vegetation of areas cleared during construction should be done. 

7.S.9 	 011 JHazardous pollution 

Hazardous materials, hydrocarbons. including solvents, coolants, acids, and, alkalis, will be 
used in operations. The following mitigation measures are proposed: 

• 	 Hazardous materials shall not be stored within 2 kilometres of the top water level of 
public water supply reservoirs; 

• 	 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 shaD 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; 

• 	 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 	 Insulating Oils and Fuels 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 (SF6) mey 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 altemative to InsUlating oils. However, the use of SF6. a 
greenhouse gas with a significantly higher global warming potential (GWP) than CO2 should 
be minimized. 

Liquid petroleum fuels for vehicles and other equipment may also be used and stored at 
transmission and distribution projects. Polychlorinated Biphenyls (PCB) were widely used as a 
dielectric fluid to provide electrical insulation, although their use has been largely discontinued 
due to potential harmful effects on human health and the environment. 

Spilled chemicals can contaminete soil as well as pollute water resources. Hazardous and 
flammable substances (e.g. diesel oil, paints, thinner, solvents, etc.) when improperty 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. 

During the construction period for proposed transmission line project, oil spills may result from 
construction site equipment and storage. 

The design in nutshell should consider the following mitigation measures during operation of 
the project, which will include the following: 
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• 	 The Contractor should ensure that the employees on site are aware of the company 
procedures for dealing with spills and leaks from oil storage tanks for the construction 
machinery though induction and safety training; 

• 	 In case of spillage the contractor should isolate the sou~ of oil spill and contain the 
spillage using.sand)ags. sawdust, absorbent material and/or other materials approved 
by KenGen; 

• 	 All vehicles and equipment should be kept in good working order. serviced regularly 
and stored In an area approved by KenGen;; 

• 	 The Contractor should also provide security to guard against vandalism when the site 
is unattended. This includes: 

• 	 Appropriate training for the handling and use of fuels and hazardous material as 
necessary. This Includes providing spill response and contingency plans; 

• 	 Taking extreme care when transferring chemicals and fuels from storage vessels 
to equipment and machinery on an impervious sealed area which Is kerbed and 
graded to prevent run..off. Chemical and fuel transfer areas should be drained 
away from the perimeter bund to a containment pit. The design should provide for 
the safe and efficient movement of vehicles; 

• 	 Storage of all chemicals within the bunded areas clearly labelled detailing the 
nature and quantity of chemicals within individual containers; 

• 	 Immediate cleaning of chemical or fuel spills. The spilt liquid and clean-up material 
should be removed, treated and transported to an appropriate site licensed for its 
disposal; 

• 	 The contractor should assemble and clearly list the relevant emergency telephone 
contact numbers for staff, and brief staff on the required procedures. 

7.5.11 	 Impacts of Fuel and Chemical Storage on Site from tM substation 

Spilled chemicals can contaminate soil as welf as pollute inshore waters and hazardous and 
flammable substances (e.g. diesel oil, 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. 

During the construction period for the Olkaria Substation and transmission line. oil spills may 
occur. 

The design in nutshell should consider the following mitigation measures during operation of 
the project, which will include the following: 

• 	 The Contractor should ensure that the employees on sHe are aware of the company 
procedures for dealing with spills and leaks from oil storage tanks for the construction 
machinery though induction and safety training; 

• 	 in case of spillage the contractor should isolate the soun::e of oil spill and contain the 
spillage using sandbags, sawdust, absorbent material and/or other materials approved 
by KenGen; 

• 	 KenGen and the contractor should ensure that there is always a supply of absorbent 
material such as saw dust on site during construction, readily available to 
absorblbreakdown spill from machinery or oil storage; 

• 	 All vehicles and equipment should be kept in good working order. serviced regularly 
and stored in an area approved by KenGen; 

• 	 The KenGen should ensure that filling areas, Oil storage drums I products storage 
areas have a smooth Impermeable (concrete or thick plastic covered in gravel) floor. 
The floor should be bunded and sloped towards a sump to contain any spillages of 
substances in accordance with The Kenya Bur8SU of Standards (KEBS) KS 1969: 
2006 The Petroleum Industry •The installation of underground storage tanks, 
pumps/dispensers and pipe work at service stations and consumer installations· Code 
ofPractice; 
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7.5.12 Visual aesthetics 

The power plant and the transmission line wi. affect aesthetics by: 

• 	 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. 

7.5.13 Socio-economic 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 inciudes the Heirs Gate National Pari< 
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 Nalvasha Location (940 km2

). 

Further, In assessing the impacts of the proposal the two stages of the project have been 
included. These are construction and operation. Decommissioning is also only discussed 
very briefly as the precise nature of this phase is not known nor indeed 18 the environment in 
which it will take place. 

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 Naivasha 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 worl<ers 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 people 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 
infrastructure of Naivasha town. The approach will have to be one of self-sufficiency within the 
project area. 

The consuJtants 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 Pari<. the 
socio-e<:onomic aspects of the project will not cause undue concern. 

ESIA OLKAAIA I EXTENSION 4 AND 5 REPORT .doc 7-44 . 	 issue 1.0fOecember2009 



7.5.14 Spread of HIVI AIDS and STD'. awareness 

Spread of HIV/Aids and STD's awareness has already been discussed under section 6.3.10 
impacts during oonstruction; 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 STls; 
• 	 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 public awareness campaign including provision of condoms to the project 
team and the public; 

• 	 The implementers of the project will have to wort< closely with various HIVIAIDS 
organisations working in the prOjeCt zone of Influence in order to achieve the best 
results. 

7.5.15 	 Effects to the iron sheets 

The residences living near the project area complained that H2S fumes emitted from the 
geothermal operations combine with rainfall in the atmosphere to produce acid rain which 
ends up corroding there iron sheets, rendering them useless barely after one year. 

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 
rehabilRation. 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. 

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 
viewing circuits once the project is abandoned. Professional removal of plant and building will 
also ensure that no further loss of habRat 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 it is anticipated that all the impacts will be severe and to the scale of 5. 
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8 ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN 

The Environmental Social Management Plan (ESMP) is prepared to show how site specific 
concems 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 datails, such as proposed locations of construction camps, disposal 
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 Geothennal Resource Development 
(GRD) Environment Unit Section at Olkaria both during 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 GRD Environment Unit shall conduct quarterly audits to ensure that the system for 
implementation of the ESMP is operating effectively. The audit shaH 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-compliance 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 effective 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; 
• 	 GAD Environment Unit; 
• 	 Contractor; 
• 	 Nalvasha Municipal Council; 
• 	 NEMA. 
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(a) KanGen 

It will 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 GRD 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-ordinate 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) Nalvasha Municipal Council 

The relevant departmental officers in Naivasha Municipal Council should be called upon where 
necessary durtng project implementation to provide the necessary permits and advisory 
services to the project implementers. 

(e) NEMA 

The responsibility of the National Environment Management AlIthority (NEMA) is to exercise 
general supervision and co-ordination 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. 

8.3 Environmental and Social Management during conatruction 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, the Main or 
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Sub Contractor's appointed environmental manager and. where necessary, by an appropriate 
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. 
• HeaHh. safety and environmental considerations. 
• Any permit or consent requirements. 

8..3.3 Site Environmental Standarda 

These would be agreed with the Olkaria Environment Section and would detail the minimum 
measures that should be achieved for general operations that would fall outside the risk 
assessment/method 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 
A3 posters, placed on site notice boards and used as a briefing tool on site. 

8.3.4 Control of Construction Proceaaes 

(a) Training, Aw....ness 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 responsibl&ties would be produced and would be 
contained within the CEMP. Training for all personnel identified in the training plan would be 
completed before commencement of the associated construction activities. Une 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 workfon::e and 
the level of risk to the environment. 

(c) Inspection of Other Operational Impacts 

AppOinted environmental representatives would carry out weekly inspections of their 
respective construction areas, to verify that housekeeping or supporting controls are being 
implemented effectively. These 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 confimt that: 
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• 	 Construction works are progressing in accordance with the agreed method 
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) 	 Environmental Inspection and Reporting 

The Contractors Environmental Manager would carry 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. 

(g) 	 Control of non-confonnance 

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-ordination 

Internal project communications would be via two processes: 

• 	 Weekly team meetings; 
• 	 A monthly Project Environmental Review; 

(i).l 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 
activities. 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 
staMory 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. 
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8.3.5 Environmental due diligence during construction 

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 progress reports and indicate progress in the implementation of mitigation 
measures as out6ned in the ESMP. 

The Construction risks to be monitored will include. but not be limited to the following issues: 

• HandUng 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 ESMP Olkatla I unit 4 and 5 during construction 

The 

and will be "mited to what is absolutely necessary and will not 

be done indiscriminately. Diligence on the part of the 
 (planting of 1000 
Contractor and proper supervision of the workforce Is trees after 
Important in this respect; construction of the 
Disturbed areas will be re-vegetated with locally occurring plant) 
gresses, shrUbs end trees; 

. 	 All the areas that are cleared during the course of construction 

will be quickly rehabifitated lIVIth appropriate Indigenous flora 

to prevent the growth of opportunistiC species; 

Workforce engaged in the construction process win be 

provided with alternatives 10 fuel wood and charcoal for 

cooklng (eg kerosene cookers), so that the pressure on fuel 


. on Fauna and 1- T~~~;~~~ ~pli;~;;;;';ththe N~at~ral Habitats OP 4.04. for I. To maintain I KWS. Contractor and IAnnual animal I KES 3.000.000.00 I 
Hell's Gate National KenGen. i census. 
Park wildlife 

the loss of corridor and habitat we propose that KenGen ecosystem with 
leases (buys) the same size of land taken from the HGNP minimal 

from Kedong Ranch Ltd to compensata for the loss. The land 
 disturbance. 

should then be given to KWS as apart of the expanded 

HGNP. This wlH compensate for the loss of habitat and 

corridor. The annexed land mil have watering points for 

wildlife; 

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 acllvely partk:lpate 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. It is further proposed that the numbers should be 

monitored In the larger Nakuru District in llelson with the KWS 

and Environmental Conservancy Groups within the District 

and this should be done during dry and wet seasons.; 

Install a game -proof fence around each toxic brine pond, with 

screening or netting over the lop to keep out birds; 

Drains and steam lines should be designed located in ways 

that do not Interfere with animal corridors (as done for OIkarla 

II); 


• 	 The movement in the 
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traffIC generated by KenGen activities, should 
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 activitias 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 wor1cers 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; 
CleanMi 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 park should be monitored and 
time limits enforced; 
KenGen in liaison with KWS appoints three senior members of 
staff based in Olkarle on the Hell's Gate National Park 
Management Committee. The personnel should be the 
Geothermal Development Manager, and the other two 
nominated by him. 

The following 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; 
Use existing towers for new tines (upgrade); 
Construct underground transmission lines where expected to 
cross bird migratory routes; 
Dress existing and proposed transmission lines with 
conspicuous bird wamlng devices, where necessary. such as 
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Impact on quarry sites 
landscape scarring. 

Locate the proposed transmission line 
natural obstacles such as trees or cliffs to prevent collision 
birds wIIh conductors; 

Use of bird waming devices on transmission Hnes and Insulating 
on the towers to make them 'bird 

community living at/near the sites that the areas have 
been selected for exploitation. 

not be used as 

Quarry and borrow 
KES 1,000,000.00 

after closu re. 
sites aftar 
completion of 
construction. 

To avoid rock 
falls and 

dangars of over hanging 
cliffs and failing rocks 
which craates 
environmental, health 
and safety hazards: 

and soli 

Arable lands should not be usad as borrow sites whenever 

possible. For new borrow sites the topsoil (3Ocm) should be 

put aside and used for reinstatament after conslruction is over 

to minimise the Impact on ecosystem and agriculture. 

Plan access to borrow sites. 

Control and restrict 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 removad during excavation. 


Mitigation measures proposed during blasting: 
Obtain current and valid authorisation from Department of 
Mines prior to any blasting activity; 
Qualified and registered blastar from Itte Department of Mines 
shan supervise all blasting and rock-splittilY,l operations at all 
times; 
The Contractor shall ensure that appropriata pre blast 
monitoring records are In place (I.a. photographic and 
inspecllon records of structures in close prOximity to the blast 
area); 
The Contractor shall ansure that amargancy services are 
notified, in writing, a minimum of 24 hours prior to eny blasting 
activities commencing on Sita; 
Tha Contractor shall take necassary precautions to pravent 
damage to special features and the general environment. 
which includes the removal of fly-rOCk. Environmental 
damage caused by blasting/drilling shall be repaired at the 
Contractor's expense; 

- Tha Contractor shaH use blast mats for cover material during 
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be trained on management 
vehicles and machinery. All oonstrucllon machine'" 
maintained and serviced In accordance 

Visibility of towers 
conductors 

manufacturers specifications; 

WOlters shall be trained on dust minimisation techniques; 


- The r9m<MI1 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 Aesldent 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 shall be limited to minimise the generation of 
dust on 

runs maximised to reduce the need for 
site and on diverston and access roads. 

Straight-line 
towers; 
Locate new towers adjacent to already existing high-impact 
VIsual features. such as foreslS or cliffs; 
Where possible, locate the new line adjacent to existing pCM'er 
lines; 
Locate new towers adjacent to exlstlng towers to minimise 
visual 'clutter'; 
Existing tracks will be used for construction & maintenance as 
much as possible; 
Where a transmission line runs across a ridge. locate the 
access track off or across the line to avoid accentuating the 
route; 
New sub-statlOn will be designed to limit the amount of major 
earthworks required, & to ensure enough space is left to 
create a vegetative buffer around the main built elements; 

To reduce Visual I None required 
aesthetics 

No additional Cost 
best on sound 
Engineering 
practice. 

KENGEN 
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Health and safety , - USe of signs. barriers 
issues related to the transmission lowers. particularly In urban areas) and Health & Safety Quarterly 

No additional cost. 
Performance Is 

transmissions lines 

Water 

educatlon! pubHc outreach to prevent public contect with 

potentially dangerous equlpmen~ 


KenGen 10 consider welding of1owers to prevenl vandalism; 

Use of single unit lowers Instead of currently used lattice 

composite towers; 

Community policing of towers to be initiated to reduce 

vandalism; 


- Grounding conducting objeCts (e.g. fences or other metallic 
structures) Installed near power lines to prevent shook; 
Locate rlghts-ot-way away from human receptors; 

- Use of noise barriers or noise canceltlng acoustic davlces 

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; 
Monitoring of taps and there efficiency should be done 
regularly; 

- Curing of concrete should be done in conservancy tenk to 
avoid wastage; 
Harvest water during rainfall tlmes, 
The Contractor shal arrange for the necessary approvals I 
permits from the water authorities for the abstraction of water. 
The wells will be cased to avoid underground water 
eontsm ination; 
The Contractor will be required to comply with the 
water QUalitv reQulations as described In 

Plan established 
and followed: 
SHE Training & 
sensitization 
program; 
Monthly 
reporting 

To reduce water 
wastage during 
construction 

Reports 

Supervising Engineer I Daily; 
and \he Contractor. I Quarterly 

Reports 

dependent on 
sound supervision 
and engineering 
practices, 

No additional cost. 
Performance is 
dependent on 
sound supervision 
and engineering 
practlces. 
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No grey water runoff or 
the sitelworking 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). 
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Supervise construction 
Maintain construction equipment according to manufacturers' and the Contractor. Quarterly 

cost. 
Performance is 

speclficatlons. 
- Workers In the vicinily of high level noise to wear safely & 

protective gear. 
Noise levels shall be kept within acceptable limits and 
construction actMtIes shall, where possible, be confined to 
normal working hours In the residential areas; 
Schools 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 shall be conducted 
outside school hours. 

Solid wastes Preferably to be located 00 land already cleared wherever 
possible. 
Diligence on the part 01 the Contractors during construction 
activities will minimise Ihe amount of debris, and also will 
ensure that debris is disposed of in a senslble 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 au 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 development and rahablli1lltion of spoil areas shall Include 
the following activities: 

Stripping and stockpiling of topsoil; 

Removal (to a nominal depth of 5OOmm) and stockpiling of 

subsoil; 

Placement of spoil material; 

Contouring of spol site to approximate natural topography 

and drainage and/or reduce erosion impacts on the site; 


'------ .. Placern.entofexcavated subsoil and then klpsoll over 

To maintain 
sound waste 
management 
practice. 

Reports 

Supervising Engineer I Daily; 
and the Contractor. Quarterly 

Reports 

dependent on 
sound supervision 
and engineering 
practices. 

No additional cost. 
Performance is 
dependent on 
sound supervision 
and engineering 
practices. 
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competlUons; 
Organizing cultural tournaments; 

' 

reduce 
transmission of 
diseases; personnel 

- Creating and increasing the number of vocational training 
centres; 
Respecting Important tourist and historical monuments ; 
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 actMties 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 implementers of the project will have to work closely with 
verious HIVIAIDS organisations working in the project zone of 

To reduce the 
breakdown of 
the sooio-cutturel 
practice of the 
natives. 

- To create 
awareness of the 
HIVIAIDS. 

Expertise: Ministry of 
Health personnel 
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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 Management Plans during 
Operation. phases of the project. 
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TableS.2 ESUP Olkar18 I Unit 4 and 6 during operaUon phaee 

-

of the community monitoring of 
living around the air quality 
project area to 
oor uali air. 

Impact on noise and Monitoring of noise quality and abiding by NEMA quality - To avoid exposure KENGEN Daily No iida1i:jOOlileost 
vibration guidelines of the community monitoring of 

- Monitor changes in technology and adopt If necessary. living around the noise and 
project area to vibration 
oor uan atr. 

Water Use of water from Lake Nalvasha will not be avoided. - Conservation of KENGEN Dally I No additional cost 
However, management has already put In place measures Lake Naivasha monitoring of 
that will ensure wastage of water resources Is minimal. For noise and 
cooling purposes, re-Injectlon of water and or recycling has Vibration 
been considered in the deslgns; 
Proposed use of brine for drilling to minimise abstraction; 
No landscaping should be allowed from lake water; 
Continued monitoring of Lake Levels; 
Accidental leakages and burs. 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 tihe water consumption 
records must be kept and availed to the Supervising 
Engineers at \fie 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. 


Impact on Flora A program to assess the possible impacts on the To maintain KWS, Contractor and Daily; KES 1,000,000.00 
commercial flower ferms in the area should be carried out ecosystem wtth Quarterly 
as long term monitoring measure of tihe Impact of hydrogen 

!<enGen. 
minimal Reports Planting trees 

sulphides to the nearby flower farms. This will be a disturbance. wtthin \fie 
continulna program and In addition it Is recommended tihet Identified buffer 

To avoid exposure I KENGEN I Daily 
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lIle 
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 potenllal long-term effects on natural 
vegetation will be carried out in the area. 

- The brine and condensate discharges will be deep re
Injected in order to avoid potential toxic effects on flora or 

TI;'d.'~ho~ld considered appropriate terracing due to .KWS, Contractor and Dally; 

Impact on Fauna 

the nature of topography of the area; 
Planting of trees along the gullies and areas susceptible to 
erosion is proposed; 
Re-lorestation or re vegetation of areas cleared during 

numbers, movements 

To conserve soil and 
avoid stripping of top 
soli 

KenGen. Quarterly 
Reports 

erosion 

Hell's Gate National 
Park wildlife 

monitored. This should be done either independently by 
KenGen or In liaison with KWS. KenGen's Environmental 
Unit should ectively participate In these studies and should 
be made aware of the findings of these studies and the 
managemerrt decisions which are made as a result of these 
findings; 
Drains and steam Hnes should be designed located In ways 
that do not interfere with animal corridors:(as done for 
Olkaria II); 
The movemant 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 bwnps and speed limits enforcement 
will prevent death of animals as a result of over speeding: 
The construction actMtles should be kept to a minimum to 
avoid loss of habitat; 
Introduction of speed hwnps to reduce animal deaths from 
excessive vehicle speeds; 

- Training of workers regarding park regulations particularly 
with ragard to Interaction with animals and littering. KenGen 
should ensure lIlat poaching does not ooour and personnel 
found interfering with wildlife should be dismissed; 
Adequate waste management facilities should be provided 

for 

No additional colitl 

ecosystem with KenGen. census. 
minimal 
disturbance. 
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Cleared areas should be rehabilitated with indigenous 
vegetation as 8000 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 moll'8ments within the par1< should be monitored 
and lime limits enforced; 
KenGen In liaison with KWS appoints three senior members 
of staff based in Okana on the Hell's Gate National Par1< 
Management Comnlttee. The personnel should be the 
Geothermal Development Manager, and the other two 

him. 

pollution of the top water lewl of public water supply reservoirs; 
- Hazardoua materl. 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 ahaH 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 edversaly affected by contact with 
chemicals captured within them; 

· 	 The minimum volt.me for secondary containment shall be 
110% of the capacity of the Iarge8ltank system, plus 10% 
of the tOlaI 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 shal be provided with secondary 
containment; 

-	 Tank equipment such as dispensing hoses, valves, meters, 
pumps, and gauges shall be Iocatad within the containment 
or provided with own containment. 

maintain sound 

cost. 

KES 1,000,000 
and safety and safety regulatkns; waste 

Provision of a standard first aid kit at the site office at all management Il"'urcnase of PPE 

waste and the Contractor. Quarterly Performance is 
management Reports dependent on 
practice. sound supervision 

and environmental 
practices. 
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-

0 

0 

-

Provl6ion 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 spHlage 

0 

contained using sand berms. sandbags, sawdust. absorbent 
material; 
The erea shell be cordoned off and sacured; 
There will always a supply of ebsorbent material readily 
avallable to absorbIbreekdown the splA and the quantity of 
such materials shall be able to handle a minimum of 
200litres of hydrocarbon liquid spill; 

- The treatment and remediation of 
emergencies shall be undertaken 

areas affected by 
to the reasonable 

Public safety end health -
0 

-

satlsfaction of the local authorities. 
Monitor solid/liquid waste disposal and collection facilities; 
Place waming signs during construction; 
Consult with beneficiary community and health workers. 

- To maintain sound 
waste 
management 
practice. 

Supervising Engineer 
and the Contractor. 

Dally; 
Quarterly 
Reports 

No additional cost. 
Performance Is 
dependent on 
sound supervision 
and environmental 
practices. 

Socio-economic 
impacts 

0 

-
Ensuring that existing utilities are not over strained 
KenGen to provfde Housing and other amenities for the 
proposed new work force. 

0 To maintain sound 
waste 
management 
practice. 

Supervising Engineer 
and the Contractor. 

Daily; 
Quarterly 
Reports 

Budget will be 
Included in the 
Engineering 
Report. 

Cultural changes and 
spread of HIVIAIDS and 
STD's awareness 

0 

-
0 

-
-

Strengthening cultural organizations and encouraging 
competitions; 
Organizing culturalloumamenls; 
Creating and increasing the number of vocational training 
centres; 
Respecting 1mportent tourist and historical monuments ; 
Mobilizing and sensitizing the population on reproductive 
health and ST1s; 
Ensuring thet 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 inftuence; 
Engaging in communication actIVities for behaviour change 
in the area of HIV and AIDS and peacektl coexistence. 

0 

To reduce 
trensm Isslon of 
diseases; 
To reduce the 
breakdown of the 
soclo-cultural 
praClice of the 
natives. 
To create 
awareness of the 
HIVIAIDS. 

Expertlse: Ministry of 
Environment 
personnel 
Expertise: Ministry of 
Health personnel 

Quarterly 
reporting 
training. 

and 
KES 1,140,000 

-

-

Conducting public awareness campaign including proviSion 
of condoms to the project team and the public; 
The implementers of the project will heve to work closely 

- -

with verlous HIV/AIDS organisations working in the project 
zm-le elf Influence! in order to~chleve the ~resulls. __ , - -
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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 coostructlon 
pheses. 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 aucllting 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 Par1t 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 particularly 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 
cootrlbutlng towards environmental conservation by for example, preventing soil 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 Environmental and SocIal Monftorlng Plan during Construction and openItion 
pha

surface water 

BOD == Biochemical oxygen demand. CO = Carbon monoxide. COD =chemical oxygen demand. dB = 
decibel. DO=: Dissolved oxygen .. pH measure of acidity/alkalinity, S02 = Sulfur dioxide, TSP = Total 
suspended particles. TSS =Total suspended solids. 
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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 significantly 
lower carbon dioxide emissions than fossil fuels. 

• 	 Geothermal power plants usually re-lnJect brine (spent geothermal fluids), eliminating 
impacts of pollution of surface and ground water resources. 

• 	 Geothermai technologies do not produce a substantial amount of solid waste while 
creating electricity. 

• 	 Geothermal power plants typically require the use of Jess land than fossil fuel power 
plants. 

• 	 Geothermal plants can co-exlst successfully 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 ectivities are likely to Induce. The negative Impacts Include, Interference with the Hell's 
Gate Park Operations, and use of water from Lake Naivasha. However, it will be possible to 
mitigate these negative impacts by Implementing the recommended environmental 
management and monitoring plans. 

The proposed project site is within Hell's Gate National Park managed by KWS and no serious 
social impact are anticipated as the nearby villages to the communities are approximately 1 
km from the project site. 

The Project should comply with all local laws and regulations, 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 
management measures are effectIVely Implemented during the construction and operation 
phases of the proposed fourth and fifth unit at Olkarla I, the anticipated environmental and 
social impacts will. for the most part, have low significance. 
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APPENDIXl 

APPENDIX lA: Ust of plant species found at Hells Gate National Park 

ACANTHACEA 
Moechma debile (Forssk.) Nees 
Justicia sp 'A' of U.K.W.F. 

Hypoestes arisata (Vahi) 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.) Prantl 
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. 


ANACARDIACEAE 

Rhus natalensis Krausss 
Rhus vulgaris Miekle 

APOCYNACEAE 

Carrisa edulis (Forssk.{ Vahl 



Aeokanthera schimperi (Dc.) Benth 

Sehefflera volkensii (Harms) Harms 

Cussonia spicata 

C. arboea 

ASClEPAIDACEA 


Sarcistenna vunubake (L.) R. Br. 


GLEICHENIACEAE 


Dieranopteris Iinearis (Burm.f.) 


ASPLEN IACEAE 


Asplenium aethiopicum (Burm. f.) 

Becherer 


BORAGINACEA 


Asplenium steudneri Vatke ssp 


Bullatum Verde. 


CEASALPINIACEAE 

Cassia didymobotrya Fres. 


C. grantii Oliv. 

e. mimosoides L. 

CAPPARACEAE 


Capparis tomentosa L. 

Maerua sp. 


Cleome monophy"a L. 


CAMPANULACEAE 

Wahlenbergia abyssinica (A. Rich.) Thulin 

W. virgata Engl. 

CARYOPHYLLACEAE 


Polliehia eampestris Ait 


Silene burchellii DC 


CARYPHYLLACEAE 

Polliehia campestris Ait. 


Silene burchellii DC. 


CHENOPOOIACEAE 


Chenopodium opulifolium Koch. & liz. 

C carinatum R. Br. 




C. pumilio R. Br. 

COMMELINACEAE 
Commelina benghalensis L. 
C. imberbis Hassk. 
C. africana L. 
C. purpurea Rendle 
Aneilema sp. 

COMPOSITAE 
Tarchonanthus camphorates L. 
Psiadia punctulata (Dc.) Vatcke 
Tagetes minuta L. 
Bidens pilosa L. 
Osteospermum vaillantii (Decne) T. Nor!. 
Aspilia mossambicensis (Oliv.) Wild 
Bothriocline fusca (5. Moore) M. Gilbert 
Notonia hildebrandt!! 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 (5ch. Bip.) 5herff 

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.j Roess.

Gutenbergia cordifolia Oliver 

Senecio handensis S. Moore (syn. S. petitianus) 


CRA55ULACEAE 
Crassula coleae Bak. 
C.alba Forssk. 
C. pentandra (Edgerworth) 5chonl.

C. alsinoides (Hook. f.) Eng!. 
C. volkensii EngL 



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. rnicrantha (Roth) Jonsell 

Farsetia undulicarpa Jonsell 
F. stenoptera Hochst. ssp. stenoptera 

Crambe abysssinica R.E. Fries 

CUCURBITACEAE 

Cucumissp. 

Kedrostis foetidissima (Jacq.) Cogn. 


Zehneria scabra (lin. f.) Sond. 


CUPPRESSACEAE 

Juniperus procera Endl. 


CYPERACEAE 


Fimbristylis exilis {H.B.K.} Roem. & Schult. 

F. i1ispidula (Vahl) Kunth 

Oulbostylis coleotricha (A. Rich.) CB. CI. 

Mariscus amauropus (Stendel) Curf. 


Cyperus obtusiflorus Vahl 


C. rigidifolius Steudel 


C laevigatus 

C immensus ca. Cl. 


DAVAlLACEAE 

Oleandra distincta Kunze 


EBENACEAE 

Euclea divinorum Hiern 


ERICACEAE 

Agauria salicifolia (lam.) Oliv. 


Erica arborea L 


E U PH ORBIACEAE 


Euphorbia inaequilatera Sond. 


E. kibwezensis 



Ricinus communis L 

Phyllanthus rotundifolius Willd. 


FLACOURTJACEAE 

Oovyalis abyssinica (A. Rich.) Warb. 


GERANIACEAE 

Geranium aculeolatum Oliv. 

G. ocellatum Cambess. 

Monsonia Angustifolia A. Rich. 

Pelargonium allchemilloides (L) Ait. 


GLEICHEN IACEAE 
Gleichenia linearis (Burm.) e.B. CI. 
Oicranopteris linearis (Burm. f.) Underw.

GRAMINEAE 
Rhynchelytrum repens (Willd.) e.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. 

e. nlemfuensis Vanderyst var. nlemfuensis 

e. plectostachyus (K. Schum.) Pilg. 

Chloris gayana Kunth 

Harpachne schimperi A. Rich. 

Hyparrhenia hirta (L) stapf 

H. papillipes (A. rich.) Stapf. 

Themeda triandra Forssk. 

Tragus berteronianus Schult. 

Digitaria 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 (Schum mach.) Moss var. aurea 




(a. Sr.) W.D. Clayton 

Eragrostis racemosa (Thunb.) Steud. 

E. tenuifolia (A. Rich.) Steud. 

E. tenuifolia (A. Rich.) Steud. 

E. olivacea K. Schum. 

E. braunii Schweinf. 

Dactyloctenium aegyptium (L.) Wild. 

Paspalum scrobiculatum L. 

Microchloa kunthii Desv. 

Heteropogon contortus (lo) Roem. & Schult. 


HYPERICACEAE 

Hypericum revolutum Vahl 


IRIDACEAE 

Aristea angolensis Bak. 

Gladiolus newii Baker ssp. newii 


LABIATAE 

Tetradenia riparia (Hochst.) Codd 

Becurn obovatum (E. Mey.) N.E. Sr. 


Ocimum suave Willd. 

Leucas glabrata (Vahl) R. Br. 

lo pratensis Vatke 

L. neuflizeana 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. 


LlLIACEAE 

Asparagus buchananii Bak. 

A. africanus Lam. 

Bulbine abyssinica R. Rich. 


Kniphofia thomsonii Bak. 

Aloe kedongensis Reyn!. 

A. myriacantha (Harv.) R. & S. 
A. secundiflora Engl. 
Gloriosa superba lo . 

http:T.C.E.Fr


lINACEAE 

Unum volkensii Engl. 


LOBELIACEAE· 

Lobelia holstii Eng!. 


LOGANIACEAE 


Buddleia polystachya Fresen. 


LORANTHACEAE 


Englerina heckmanniana (Engl.) Balle 

Odontella fischeri Engl. 

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. 

Sida 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. 
senegam biensis 

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. gerrardli 

A. drepanolobium Sjostedt 
A. xanthophloea Benth. 

MORACEAE . 

Ficus ingens Miq. 

F. pretoriae B. Davy 

F. thonningii Guerke 

MYRICACEAE 

Myrica salicifolia A. Rich. 


MYRSINACEAE 

Myrsine african a L 


OlEACEAE 

Olea europaea L ssp. 

africana (MilL) S.P. Green 


OPHIOGLOSACEAE 

Ophioglossum rubellum A. Br. 


ORCHIDACEAE 


Angraecum humile Summer 


Ansellia gigantean Reichb. f. var. nilotica 


Cyrtorchis arcuata (lindl.) 5chltr. 

Pleroglossaspis ruwenzoriensis Rolfe 


OXAUDACEAE 

Oxalis obliquifolia A. Rich. 


PAPIOLIONACEAE 

Crotalaria sp. aff. C. chrysochlora Harms 

C. dewildermaniana Wilczek 
C. deserticola Bak. f. 
C. agatiflora 5chweinf. ssp. engleri (Tau b.) Polhil 
C. spinosa Benth. 
C. incana L ssp. purpurescens (lam.) 
Milne-Redh. 

C. agatiflora 5chweinf. ssp. agatiflora 

C. chrysochlora Harms 

Indigofera tanganyikensis Bak. f. var. 

strigulosior Gillett 

I. ambelacensis 5chweinf. 



I. masaiensis Gillett 
I. bogdanii Gillett 
I. arrecta A. Rich. 


Zornia pratensis Milne-Redh. 

Z. setosa Bak. f. ssp. obovata (8ak.f.) 

J. leon & Milne-Redh. 

Argyrolobium rupestre (E. Mey.) Walp. 

lotus becquetii Boutique 

L goetzii Harms 

Maerotyloma axillare (E. Mey.) Verde. 

Tephrosia emeroides A. Rich. 


T. linearis (Willd.) Pers. 

PITIOSPORACEAE 
Pittosporum viridiflorum Sims 

PHYTOLACCACEAE 
Phytolaeca dodeeandra l'Herit. 
P. octandra l. 

POlYPODIACEAE 

Pleopetis maerocarpa (Willd.) Kaulf. 

POlYGALACEAE 
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 J.F. Gmel. 


RHAMNACEAE 

Scutia myrtina (Burm. f.) Kurz. 


RUBIACEAE 


Galium aparinoides Forssk. 


G. spurium L. 

Kohautia caespitose Sehnizl. 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 

Tedea simplicifolia (Engl.) Verdoon 


SANTALACEAE 

Osyris abyssinica A. Rich. 


SAPINDACEAE 

Allophylus abyssinicus (Hochst.) Radlk. 

Dodonea angustifolia Lf. 

D. viscose l. Jacq. 

SCROPHULARIACEAE 
Alectra sessiliflora (VahL) Kunth 
var. senegalensis (Benth.) Hepper 
Misopates orontium (L.) Rafin 
Cycnium volkensii Engl. 
C. tubulosum (Lf.) Engl. ssp. 


montanum (N.E.Br.) OJ. Hansen 

(syn. Rhamphicarpa Montana) 

Striga linearifolia (Schum. &Thonn.) Hepper 

Hebenstretia dentate l. 

Pseudosopubia hildebranditii (Vatke) Engl. 

Striga asiatica (l.) Kuntze 

Cycniopsis obtusifolia Skan 

Craterostigma pumilum Hochst. 


TILIACEAE 

Grewia simllis K. Schum. 


TYPHACEAE 

Typha latifolia l. 

T. domingensis 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. 


ZYGOPHYlLACEAE 

Tribulus terrestris L. 




APPENDIX 18 List of Mammals of the Project Area 

Aardvark 
Buffalo 
Dik·-dik 
Eland 
Giraffe 
Grants gazelle 
Hare 
Hedgehog 
Impala 
Jackal 
Klipspringer 
Kongoni 
Leopard 
Lion 
Mole rat 
Olive baboon 
Rat-like rodents -
Reedbuck 
Rock hyra)( 
Spring hare 
Squirrel 
Steinbuck 
Thompsons gazelle 
Warthog 
Waterbuck 
Zebra 

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 bruce! 
Pedetes capen sis 
Finisciurus spp 
Rhaphicerus campestris 
Gazella thomsonii 
Phacochoerus aethiopicus 
Kobus defessa 
Equus burchelli 



APPENDIX iC 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 spllogaster 
Falco cuvieri 
Upupa epops 
Moticilla aguimp 
Hirundo fuligula 
Myrmecocichla aethiops 
Buteo rufofuscus 
Terathopius ecaudatus 
Thripias namaquus 
Dryoscopus cubla 
Apalis fJavida 
Oriolus larvatus 
Turdoides melanops 
Lamprotornis chalybaeus 
Serinus sulphuratus 
Nectarinia kilimensis 
Phylloscopus umbrovirens 
Tchagra australia 
Phylioclais pulchella 
Batis molitor 
Emberiza tahapisi 
Francolinus coqui 
Tringa hypoleucos 
Estrilda astrild 
Estrilda rhodopyga 
Sylvietta brachyrura 
Vanelus coronatus 
Chrysococcyx caprius 
Dicurus adsimilis 
Aisenax adustus 
Neophron percnopterus 
H iru ndo rustica 
Lanius collaris 
Falco alopex 
Emeriza flaviventris 
Campethera cailliautii 
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 
Korl Bustard 
Lam mergeyer 
Lanner 
Laughing Dove 
little Swift 
Long-crested Eagle 
Mottled Swift 
Nightjar sp. 
Nubian Vulture 
Nyanza Swift 
Ostrich 
Peregrine 
Pin-tailed Whydah 
Plain-backed pipit 
Purple Grenadier 
Rattling 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 aequatorlalis 
Caprimulgus sp. 
Torgos tracheliotus 
Apus niansae 

Struthio cemelus 
Falco peregrinus 
Vidua macroura) 
Anthus leucophrys 
Uraeginthus ianthinogaster 
Clsticola chiniana 
Buphagus erythrorhynchus 
Cuculus solitarius 
Streptopelia semitorquata 
Apalis rufifrons 
Hirundo daurica 
Mirafra hypermetra 
Onychognathus morfo 
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 
Prinla 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 capensis 
Serinus atrogularis 
Pycnonotus barbatus 
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(KENGEN) 
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Buteau Veritas Certification certify that the Management System of the 
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(1) 

KenGen 

Kenya Electricity 

Gen«atlng Company Ltd. 


CORPORATE ENVIRONMENTAL POLICY STATEMENT 

KenGen is fully committed to long-term environmentally sustainable development that is 
consistent with National and Intemational Standards in the generation of safe and 
reliable electric energy. 

To achieve this commitment, KenGen shall: 

• 	 Maintain and continually improve Its Environmental Management System. based 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 all applicabte environmental laws. 
regulations and permit conditions. 

• 	 Conserve energy generation resources such as water, fuel oil. coal. steam, and 
biomass through application of 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 Individual jobs. 

• 	 Participate and promote projects I!I1d programs that contribute to reduction of 
Greenhouse Gas Emlssfons such as the Clean Development Mechanism (COM) and 
therefore contribute to the earth's sustainability. 

• 	 Communicate its Environmental Policy and Performance to employees and other 
stakeholders. 

Signed 
f~ 
VW,,"~i 

MANAGING DlRE4tOR & 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 28/1: Preliminaries 

The meeting began with a word of prayer at 12 noon. 

Minute 28/2: 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 28/2: 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, 

• 	 The 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 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 for 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 atter all 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 Olkaria I, II, III and Iv. 

Inquiry by M Kenva 

Are there any other organizations involved in the project? 

Answer by G Owuor 

G Owuor answered that as KENGEN and the Government of Kenya may not be able to finance a 
project of this magnitude. intemational financing corporations would end up funding the project. 
Examples of these corporations include World Bank, International Finance Corporation. Japan 
Intemational Co-ordination Agency and African Development Bank. 

Inquirv bv 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 Jetter 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 villaaer 

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. 

Inquirv 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 by 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 staft 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 
found them living in the project area and they are yet to have any negative health impacts from 
living in the vicinity of the project area. 

Comment by G 8aidenya 

The community has lived in the project area all 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 
(Cultural 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. 

Cultural centre was established to provide an income and to maintain the maasai culture. 
KENGEN 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. 

Mal 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 by 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 trom 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 
the past, he will not agree to move. 



Comment Qy 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 Saldenya 

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 
Oserian, 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 CHIEF'S OFFICE IN NOASISI 




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 
STA TION PROJECTS. 

Minute 2911: Preliminaries 

The Chief in~oduced 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 of the project description including the expected 
benefits. He explained that the purpose of the meeting was to get the comments and concerns of 
the residents of Ndabibi as neighbours of the proposed project. He further explained that the 
study was on environmental impacts thus he elaborated that environmental issues touched on air, 
water and soil quality, human health, effects on livestock and wildlife. 

Minute 29/3: Issues and Comments raised by Ndabibi 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 if 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 CSRprogrammes would include development of 
water projects, construction of a new primary and secondary school and initiatives to help 
mentally handicapped children I 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 bribe 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 jf 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 28/6: 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 28/7: 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: AOB 

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 S.OOpm 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 30/1: Preliminaries 

The meeting began with a word of prayer from one of the residents at 3.15PM. 

Minute 30/2: 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 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. 

• 	 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 30/4: 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 
only when the Kengen staff want to make a visit to the area; the village should be considered 
when job opportunities are available so as to benefit the residents since they are immediate 
neighbours to the power station 

Minute 30/5: Residents Comments 
The 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 aI/ 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 catchment areas which will in tum make their land fertile 

• 	 The running water from a nearby source goes to waste so they requested if a dam could 
be built to trap the water so that they can haNest the water and use it for other purposes 

• 	 Infrastructure improvement (roads,water,electrlcity) and also if more schools can be built 
in fhe 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 3016: RespondBnce From Kengen Staff and G.Owuor from GISS 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 
opportunffies since they have someone to link 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 hotes are about 1km below ground 
surface and so this does not have an impact on their soil. 

Minute 3Dn: Closing Remarks from the Assistant Chief 
The Assistant Chief concluded the meeting by assuring the residents that a representative 
committee wilt be formed to represent them at Kengen.he later gave a vote of thanks to all 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 attBChed behind) 
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INITIAL MEETING WITH VILLAGE ELDERS 




MINUTES FOR THE MEETING HELD AT SIMBA LODGE WITH MMSAI 
VILLAGE ELDERS ON 14 SEYfEMBER 2009 ON THE PROPOSED KENGEN 
QLKARIA 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 O/karla General Manager 

• 	 KENGEN Olkana General Manager summarised that the project was under Olkaria I and Olkana 
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; 

• 	 Minute 3: Address by G Owuor-Field Work Team Leader; 
• 	 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: Issues raised by Village Elders I 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 wlll 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 GI88 Team and stated that they will give the infonnation required. 
• 	 Will need to understand from GI88 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: Additional issues raised by Village 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.51loms 

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 hannony 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 
byKENGEN. 

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 Nk/psi 

They have an inter-denominational group that looks into the needs of the Maasa! 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-Iocatlon options could negatively 
affect the environment as they would be forced to move into areas that may be demarcated as 
conservation areas. 

The 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. 

KENGEN were therefore invited to go and see the documentation at a later date. 

Ole Topo/ks 

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 B: Question by Land Valuer 

The land valuer requested the village elders to show him their village boundaries. The villages are: 

• Cultural Centre; 

• 01 010n90not; 

• 010 Mayana; 
• 010 Munyak; 
• Sanctuary; 
• Narasha. 



Minute 9: Issues mised 

• 	 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, 1619/09 which is also the census start date. 



MINUTES FOR THE PUBLIC CONSULTATION MEETING WITH NAIV ASHA 
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 Participsnts 

Distrjct Officer (DO) Kongoni 

The DO stated that she should be informed and involved in the public meetings. 

Chief Hells Gate Ares 

• 	 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. 

Chief Msiella Ares 

• 	 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 Maiella sell their land for drilling of wells but they do not get jobs; 
• 	 Developments by KENGEN are not given to the people of Maiella; 
• 	 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 Moindabi Area 

• 	 There are odours in the area and chickens have been known to die; 
• 	 Noise effects are also felt in the area. 

Chief Karat; 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; 

• 	 KENGEN CSR programmes are not being felt. For example they gave the chief only 1000 tree 
seedlings; 

• 	 The have rain precfpitate which is yellowish in colour. 



Chief Hells 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 DOls 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, Olkana and 

010 Nongot Primary which are partly 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 HIVIAIDS 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 Kijabe (Me; Maahiu) 

KENGEN should show the co-relation between geothermal activity and faults in the area. 

Minute 3: ADS 

There being no other business the meeting closed at 4.30pm. 



MEETING AT MAl ELLA SETILEMENT 



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 30/1: Preliminaries 

The meeting began with a word of prayer from one of the residents at 12.45PM. 

Minute 30/2: Chief and Assistant 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 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. 

• 	 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 propo.sed project. 

Minute 3014: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 30/5: Residents Comments 
The residents in support of what the assistant chief said had the following oomments: 

• 	 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 r 

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 insecure 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 tum make their 
land fertile 

o 	 Crop seedlings should a/so be distributed to support food security in the area. 
o 	 Infrastructure improvement (roads,water,electricity,hospitals should be fully 

equipped to avoid long distances to Naivasha town for treatment) and also if 
more schools can be built 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 maasai should 
be allocated /and far away from them incese there win be need for resettlement 
for these communities 

o 	 All homesteads should be allocated piped water to reduce the long distances 
covered in search of water. 

Minute 30A1: Respondence from Kenyan Staff and G.Owuor from GISS 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 olkaria project he assured them that once the power station is 
built this wHi 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 3OR: 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 all the attendants and there being 
no other business to discuss the meeting ended at 2. 15PM with a word ofprayer form one of the 
residents . 

(Attendance list attached behind) 



MINUTES FOR THE MEETING HELD IN KAMERE AS PUBLIC 
CONSULTA TION 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 all 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. 

Environmentll1mpacta 

• 	 They have noted that KENGEN gives milk to their staff in the moming; 
• 	 Inquired whether other communities in the project area will also be consulted? He was 

informed that they would be consulted, 

John Lekisa 
• 	 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: ADB 

There being no other business the meeting closed at 5.30pm. 
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MEETING WITH NAIVASHA DISTRICT OFFICERS AND CHIEFS 




MINUTES 1''OR THE PUBLIC CONSULTAll0N MEETING WITH NAiV ASBA 
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. 

IIlInuts 1: PrBllminarles 

The meeting be9an at 2pm with a word of prayer. The ESIA Team presented a summary of the 
proposed project. 

Minute 2: Commsnts and Issues Raised by Participants 

Districr.Qjfic8r (DO) KonaQni 

The DO stated thai she should be informed and involved in the public meetings. 

Chief Hel4'i Gate Are:'! 

• 	 All the vRlages to be affected by the project have cases on land disputes; 
• 	 Ownership disputes will have to be resolved; 
• 	 Past evictions have pushed the commooity members to the limits. There are neighbours in the 

area who are farmers such as Ihe MilieUs area; 
• 	 Community has not benefited from employment by KENGEN: 
• 	 Projects on Community Social Responsibility (CSA) cannot be implemente because 

companies in the area do nat want permanent settlers there; 
• 	 Total eviction and resettlement should be disL"IJssed at length. 

Chief Msi9l11l Area 

• 	 Land disputes were resoived and [f1.~H.~ tIre no pending cases. Ngati Farmers are io sail land 
for drimng. The people are 10 be relocRtE·d 10 an area as awarded by tt16 court; 

« Tne people from Maieilll sal! their land for drilling of wells but they do not get jobs; 
• 	 Developments by KENGEN are not g'V\'!ll to the people of Maie!la; 

Fumes from the station make the vegotltion dry up; 
• 	 Water drainage should ii.ciude draillRge 01 brine; 
• 	 Are there any effects or· project impants 0:1 the iron sheets? 

• 	 There are odours in the arelll. and chickens halle been known to die: 
• 	 Noise effects are also felt :n the are':l. 

• 	 l"luman animal confilcts are experienced v"hen animals l1ligrah~ to other locations. These 
animals inclLl(la zebras and baboons: 

• 	 There would be changes in .he social lives Ol project i'f!'feC±ed persons through hpllfchase of 
land: 

• 	 KENGEN CSR programm,B;; are not helnt,l feit. Fer example ~hey qave the chief only 1000 tree 
seedlings; 

'l' The h~ve rain precipITate \'V~lir:h is yeliowlf~h H"{ coiOlW. 



Ctljet Hells Gate 

• 	 KENGEN should consider rural electrification for surrounding communities as a CSA program. 
Kamere Centre which is 21(m away has no power; 

• 	 CSA for Naivasha Community could include construction of secondary schools and 
employment for lhe youth. More graduat'Els from the area should be employed, There should 
be a structured memo on employment at the DO's Office. Currently KENGEN employ a 
cleanina contractor from Nairobi; 

• 	 He r~mends 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 tor grazing; 

• 	 KEII.'GEN 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; 
• 	 TMre 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 
stlrnc.:t tourists; 

• 	 The communities are anxious to know how wide the geothermal area is; 
• 	 Impacts on education: there are three schools in !he project area that is Narasha, Olkane and 

010 Nongot Primary which are partly sponsored by KENGEN;; 
• 	 The KENGEN community is expected to live in a ciosed off area separate from the ,est ofthe 

community_ This should reduce incidences of riIV/AIOS 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. 

9.hief Kiiabe fMai Maahiu,i 

I<ENGEN should show the co-relation between geothermal activity and faults in the area. 

Minute 3: A08 

There being no olher'husiness the meeting clOSed at ,,",:30pm. 
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MEETING WITH YOUTH AT CULTURAL CENTRE 




MINUTES FOR THE MEETING WITH YOUm REPRESENT A TIVES OF 
CULTURAL CENTRE TO DISCUSS IMPACTS AND MITIGATIONS OF 
RESETTLEMENT OF THE COMMUNITY YOUTH 

Date: 10 November 2009 
Venue: Olkaria Primary School Compound 

Agenda 

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 Mirtu. 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 govemment and KenGen so that the larger 
population of adults who are illiterate can get some literacy; 

• Culture 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, fRends 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 interfere with the gcvernments 
programs for development but raised the following concems: 

• 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? 
• Shall 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 like 
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 18sues 

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 interference 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. 

Each 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 

Minute: Access to credit facilities 

Since the youths have organized themselves in a youth group, they were of the opinion that they 
are helped on how to access credit facilities in terms of youth development enterprises fund and 
other credit facilities to establish business and cater for their own welfare hence improve their 
livelihood. 



Minute 8: Aoa 

In case of any future educational trips, the youths should be given priority since they are quick to 
leam 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.l0/11/2009 

Socio-economic snapshot from the women's point of view 

);> 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 also 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 

» 	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 withpeople 

from other villages 
}> In the new land, a new cultural centre should be developed 

Comments on resettlement and rehousing 
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 PUBUC CONSULTATiON MEETING WITH NAIVASHA 
DISTRI(,'T HEADS OF DEI'ARTMENT ON THE PROPOSl."I) ({ENGEN 
OLltARIA I UNIT" AND 5 AND KENGEN OLKARIA IV POWER STATIONS 
HELD ON 17 SEPTEMBFiR 2009. 

Minute 1: Preliminaries 

The meeting began at 10am with a WQrd of prayer, The ESIA Team presented a summary at the 
proposed project. 

IIIlnute 2: Comments and 'ssua ihtlHd by Partlclpanf$ 

Water BeBQUrC?$ Management Authority M'RMAj 

The representative from WRMA raised the following: 

• 	 is aU 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 ofwater cUrrently returned? 

, Whenever one abstracts an eXIra amount of water there should be a penalty but 1~ has not 


been allocated. 
, KENGEN should pay WRMA in terms of KWh genefated. 
, Payment for cooling water is currently being processed. 
• 	 KENGEN is a class D (Major) abstractor thus they (KENGEN) should install an abstraction 

monitoring device, 

MinlstN ofAgricullure (MoAJ 

The MoA representative asked whether hydrogen sulphide released by !he proje<.'t affects crops 
{<11'ld vegetation) and to what extent. He also inquired on steps that can 00 taken to manage this. 

Df,lOOf+.ment of PhYsiCi!J.i!ifJtl.lJ.!i1g. 

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. 

The reprE"..sentabve from MoLD rais.ed lhe '!oUawing iSSues: 

What precautions would be taken for livestock in ihe area? 
• 	 What is the tatal area affected by the current activitieS at Olkaria 17 
• 	 Where will the iocal communm,.' graze their fivestoc'l\ during trl€ operational period of Ihe 

proposed projec1S? 

Public Healtfl Office CeHQl 


The representative f!'Om PHO raise-xi the foliowing issues: 


• 	 Sanrtatiofl impacts: what are the measures in plaoo tor abatement of the loog and short term 
effects of pollution, dust and vectors'? 

• 	 Records 00 public health should be obtained from the Public I-Iea!th Officer, 



• 	 What measures are being taken to provide alternative water sources for drilling? Can they drill 
boretloles fO( their purposes as Lake Naivasha is currently stressed? 

• 	 What is the current water consumption rate fOl' Olkalia I and II? 
• 	 The study should refer to the Water Act on poUutloo of water resources. 
• 	 Some studies hava been done on the take Naiva<;ha whIch would provide informatiOn ot 

relevance to the projeCt. 

National Environment Manag9mentAuthoril,y (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 ownersl1ip. Nothing can be done 

on the area until the case has been determined. 
• 	 Narol< or Nairobi Central Registry would haw proper records of Kedong Ranch ownership. 
• 	 Cultural Centre: where to and how would it be moved as i1 Is a tourist site? 
• 	 W81 the pastoralists still have access to the Lake during the operational phase? 

Pfwsipal PI(#I!{lifJg Department 

There is need for chal1ge of use and amalgarnaticn of parcels of land prior to project 
implementation. 

Minuts 3: AOB 

• 	 The Heads of Department requested for a tour of the facility once it has been commissioned; 
• 	 The GovI?rnment previously preferred hydropower by geothermal is 1I1e one that is being 

focused on now; 
• 	 The Worldwide Fund tor Nature (WVl/F) has done a lot ot research on Malewa area and laKe 

Naivasha Basin. They are currently running programmes on silviculture 

There being no other busir1ess the mooting close.j at 2pm. 



,-r 
.. :...: 

.tl /l/ ,/- ()
' 

k, !"~' ;'..) 

r" .,)"' . J 5~. ,.V!.. ' ! ,v>,.';' I \\"~ 


f !iU L 


,'Ij~J.~"tJ IV",/'I'rl'/Pl 


\ II-> Uc..... \ (;, ~c..l;.....,E;.., 

........:;..;;;.;."'_.; 

_. Jc' ail,:, -\':'1\~'::" l'n:1 """1 
bt~:-o ",&t: D· l"'f.l3..-.-.j ~vv1;.'.:S I:> 


V'v ~A \;,. VI",' VA,f) ,"\/-{ /,
\: l"''-. i",r~' _·-t-; 

h ' i';'
'..i-/ !' ' .. 

• 



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 5 
AND OLKARIA IV GEOTHERMAL POWER STATIONS HELD AT SIMBA 
LODGE IN NAIVASHA. 

DATE: 21 OCTOBER 2009 
VENUE: TSAVO ROOM 
ATIENDANCE BY: 

• 	 INSTITUTIONAL REPRESENTATIVES; 
• 	 REPRESENTATIVES OF PAPs TO BE RESETILED; 
• 	 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 witt enable the 
PAPs to discuss with the Government. 

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-settfement 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 	 Consultancy; 
o 	 Construction (Intemational Contractors); 
o 	 local infrastructure (Local Contractors); 

• 	 The project is to have power wells and re-injection wells, totaling to USD 1,315 million; 
• 	 500k 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. Maenga 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 "eaf' there. 

All the settlements are in one farm therefore it is one community. not different communities. 

Mr. Ngamasisyi: 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. Parsambuls Orkosokos: 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. 

Hassan Ole Narangalk: Olkaria 

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 Osenan 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 
socio-cultural impacts on their lives. 

Jsckson Roinge: Nsrashll 

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 stlll 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 Karan}a: MIIiel/s 

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: Na/vashe 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. 

Hassan Ole Nsrangaik: Olkaria 

Why hasn't NEMA gone to Oserian to check on the human standards there? 

District Public Health Officer 

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 health 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. Ngamas;sy;: 010 Nongat 

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. Msrangs: Councillor O/karia 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 concerns 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 Ma; Maahiu Location 

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. 



Minute 5/2112009: Responses to Questions 

A Ngatti: 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 consuHations 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. 

Inactive Dispensary: The dispensary was built by the community for govemment 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 Naiyasha 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 for all community members. 

Types of Pft Latrines: Data collected on sanitation facilities shows the different types of latrines 
used, from 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 recommendatlons 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 Owuor: GIBB Africa 

HzS Monftoring. 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 Maasal. 



Minute 612112009: Comments 

Felix Mutukuti Ministry of Energy: 

The government 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: RflSponse to Comments 

Peter Suyanga: 010 Sinyst 

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. 

Maenga 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 earfier statement. 

E Ndinya: GISS Africa 

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: AOS 

There being no other business the meeting closed at 5.30pm. 



MINUTES FOR THE PUBLIC CONSULTATION MEETING WITH NAIV ASHA 
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 find Issues Raised by Participants 

Water 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. 

Department of Physical Planning 

The representative from the Physical Planning Department stated that KENGEN would have to 
submit an application to the Naivasha MuniCipal Council tor approval of the development. 

Ministry of Livestock Develooment (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 Olkana I? 
• 	 Where will the local community graze their livestock during the operational period of the 

proposed projects? 

Public Health Office (PHD) 

The 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 Management 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 detennined. 
• 	 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? 

Phvslcal Planning Department 

There is need for change of use and amalgamation of parcels of land prior to project 
implementation. 

Minute 3: AOS 

• 	 The Heads of Department requested for a tour of the facility once it has been commissioned; 
• 	 The Government previously preferred hydropower by geothennal 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 MEEJ1NG HELD IN KAMERE AS PUBUC 
CONSULTATlON FOR THE PROPOSED OLKAB!A IY AND I AT Kl\~ERE 
MARKET CENTRE ON 28 SEPTEMBER .2009 
Minute 1: Ptvlimlnarles 
The Area Chief commenced the meeting at 4,SOpm by introducing the GIBB Environmental team. 

III#nutrl2: Introduction of ProJ&Ct 
The Environmentalist (G Owuor) gave a summary of the proposed project to start off ihe 
discussions 

Minute 3; Comments by Community Members 

Mr,801oo: 

There are no roads, WIller supply or electricity in Kamera, When there's no power, thieves 
attack the households at night; 
As KENGEN gets po.ver from Natural Resources in the area, they should help by supporting 
communily initiatives; 
Humane Trea1ment some people from the community went to KENGEN to ask for 
employment but they were called for security guards; 
Woukllike 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 aI/ to Nairobi 

GrllCe Njugun8: 
Would like to get better roads and water with help from KENGEN 

John: 
KENGEN has been here for years with a dispensarjl In the area (Mvuke) yet the people in 
Kamen!) hav€I to go al! the way to Naivasha for medical services. As KENGEN is a parastatal 
they should help to improve access to medical ('..are, 

EnVlrQDlTl!!'!tallmpacts 

They have noted that KENGEN gives milk to their staff in the morning; 
InQuired whether othar communities in the project area will also be consul!ed? He was 
informed that they would be consulted. 

,John Le/{i$8 
Pregnant women are the people .... mo are most affected by hydrogen sulphide. 

A lady however refuted the claIm as she stated that she has had three successful pregnancies 
and birlhs. She s.!so pointed out that there ara people ~\lho work in flower farms in the area. 

Benson Mt!lcflaria 

The Naivasha community depends on Lake Naivasha for water SLipP!Y. He inqulre-j whether 
KENGEN acti\litieB affect the supply. 

Patrick Karakacha 

He stated that increase in power plains will iead to an increase in population. How would the 
additionai waste water be handled? 



He inquired whether the current melhods are polluting the lake. 
He also stated that some peopie 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 thal people can give more 
input. 

A viilager who did nol identify himself inquired i1 monitoring of sei:.mic data in the project area 
was being done; 
He was informed that KENGEN has been monitoring seismk: activity. 

MInute 4: A08 

There being no other business the meeting closed at 5.30pm. 
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f! 

----_. __ .. __ . __ .. _----- -----

J uvesmcK OWNERS"'IP 

Thri the raapondenl for their flme and co-op;lrallon!! 



-------

J liVESTOCK OWNEIlSI-IIP 

Thank Ine respondent for th,,!, 'II'O€ a'ld cc-opemlklnl' 



, , 

__ ==1 === ___ -....... _. .. _ ..... ,.---@ 
!7 .!DO=·y'-'otl=hav=""e-"a~n"'y...:ot=he::!r...:c~o~m~me=nts="'a""bo""u""t:.!ttl!!.e:::..J!!?fOPoeed===-".de""v,.,e"'Io"'p!!.m"'III1=I.!.7 ______ ._ •.. ___ ...... __ 

\ t '~(j~::.:=-._.,.t"':>-4.i ..... d .... ·_---lI_:-I-'r ___ ""2::.....:.!·,;..;O"--"I.""i-:L.l Cwl~_("".:-i""lw.J'---"';-''--_ 1~4 f' '-'I J , 

-'-::;...1,.""-'1--'1c.;''-'·T''-"-''-(..':..:("\.j--'''lo'----'-"t;;..--".ii"."c.:·)-+("-)i-(-",i'-''"'j+ .... )'-lr'\L./"'\l.i."'!.:;.. ...... ~r __ .>.;-_,.."',.:::,_: f.:lu"" I <"v .5 t'~l (l \ ,J::.>" c' I.., d " .• /_,-c:. 
~. (,,,,(~~\ (~c-\;;h "'-'0 ~l~Jl 1 _____ • _______________ _ 

.1 LIVESTOCK OWNERSHIP 

J1 How man Livestock do you awn? 
jil1 __ . ICows ! C' 
1Ji/2- Goats 
Jl/3 Sheep 
~-.~:--....... _;;-
~_ Chicken --0----
J1/6 Ducks 
J1/7 Other (""O\-' "U:_~, 

:~" , __ .J 
Ti',a"I, the respondent lor tl1a1r lime and co-ope"'lionti 



, , 

J UVESTOCK OWNERSHIP 

ThanK tha respondenllor their time and co-"per8!ion!i 



1'7 Do you havs any Gtller c:>OI'IIIlIIIIl abOUt the J!!'OPOl!!!! dev!Iopment? 

II;+~) 

J LIVESTOCK OWNERSHIP 

(L": ~", t, 

----If. '2 (' , 
------4' ' 

At. ~I ,y,.~,. <:-..-, 

Thnnk the respondent for Ihalr time and eo-operalion!! 



J uveSTOCI( OWNERSHIP 

How i1HII1 l..lVG$tock do you 0""01 

(.,\"1K".t?'.-1.!·- =-f" 
---'-'------"!-~ '-I 

Thank Ihs raspC/n,;",,! for their tlm" and eo-op.~f!lllon!l 



, . 

J UVESl'OCK OWNERSHIP 

TI1aIlk the (aapcnd9o! lor !heir limo and co-operatlon!l 



11' 

----_._._-- .. --.... -----~--.-----.~----

J LIVESTOCK OWiliERSHIP 

U~do y«l 0 ..... ,. 

ThanK tile respondent for their lime and oo-opera,£ion!! 



J UVESTOCK OWNERSHIP 

Thank 1119 respondent lor their Ilmo al'ld co-operalion!! 

9 



t : ... , 

;7 

__ . ·-',0,,\ lb·' ",;,I! C\\ \,,-'1 j! "·S Wit 
'.,.J 

----... ~----------------. 

J LIVESTOCK OWNERSHIP 



+L .1. 

11 

J UVESTOCK OWNERSHIP 

ThanK the 'espondent for thel, tim!l and co-oporation'l 

(.~' 1 , '-' 



.~---------.--.-- ... -----------------.-
..... _--_._----

J L!VESTOCK OWNERSHIP 

U_tock do you own? 

Thank the responderl! f!'>r their time and eo-operation!' 



· , 

!7 Do you have any olnar c:omments about tho propOSOtd lIevlIopment? 

-------.--.. ---
--------_ ..... _._._-

---_._._._ .... __ ._._----------_._-

J UVESTOCK OWNERSHIP 

LIvBstot:k do you own? 
'c' 11< 

I <.; 

ThBllK th .. respondent fo, Insi!' time and co·operation!! 



.J lNESTOCK OWNERSHIP 

Thank Ih9 respoodoot for their time sod co-op9fallan!! 



~. 
~, 

'~. \ <, •. \ i 



, ., 

17 

.! I...lVESTOCK OWNERSHIP 

9 



17 -"00,,,' ClYc::OU=ha:.Ye!=..:1V':::,.:y.:..oot=ber:::....:com="'mems==-'s=b"'o."ut,.,t/I$="'-p"'roe=os ::::9d=.:dev=:aIopm==en"'t1~ ______ .. __ .. __ _ 
--_ ... _--- ._---------_ ... _-

----------------------.-.-----_ .. _------------

----_.".,._------

J LIVESTOCK OWNERSHIP 

Thank the respondentfor their time and cCH'per<!!lon!l 



----_ .. _---_._-

S LIVESTOCK OWNERSHIP 



17 00' you haV9 any other comllll!llltll about 1he proposed dl"..oprnent? 

,·'1 

. ~(7,.., ,t..-: .. ' .-';-~'-; /---., 

J 

J1 

1:..,: ~.:.- ( 
rJt1- Cows I ! 
4112 Qoab; -. ,,/ 

> J1f3 Shaep f;~ rf,;,J 
J14 PillS 

\,('. 
}.' . 

~:. 
ChtcIIen 
Ducks 

J117 Other 

Thank tIw respondent lor their time and co-opetaoonl! 



---.-•. _---

.J UVESTOCK OWNERSHIP 

Tnank tOO respondei1llor their lime and cO-<Joeralion!! 

9 



.r 

l7 

--------------------------------

,I UVESTOCK OWNERSHIP 

\>.::;. 
Thank the f'*'Pondem lOr 1h91rtima (Ina CtXIpera~on!! 



--_ .... _------ ------------------.. -... -

,J UVESTOCK OWNERSHIP 

Thank tile respondanl tor their time amI c,:;..operatlon!! 



I • 

------- ... -~.~--- ........... _ ... __ .-

~! UVeSTOCK OWNERSI-IIF' 

UWISl;oCk do YO" own? 

/ 

, 
; 



---_._ .... _-------_. 
------, .. _-_ ...... _-_. __ . --_. ----------~ .. -... ---

J UVESTOCK OWNERt'HIP 

Thank \h<) ,'e$POOd':1I11 for their timo and ('.o-oparatiooil 



I j 

! 
I 

17 

J LIVESTOCK OWNERSHIP 

How man UVI!Istock cfc you !)w11? 

Cows 



----------_. __ ._ .. _-----------

J LIVESTOCK OWNERSHiP 

LlvG$tOCk do you own? 

Tnan~ 1l\e r'"P0ndant tor i;-',,;r time and co-opsralloll;! 



.' 

-_._._--------------------_ .... _--

--_ ..... _--------

J LM:STOCK OWNERSHIP 

9 



, 
" 

! 
I 
i 

I 

--_._----_ ..... ,----

LIVESTOCK OWNERSHIP 

Thank Ille "*'PQndenllor Iheir lime and CO'''l'llfalion!! 

~ • L .. " W 
.. -i ____________ _ 

---- ---_._---



",;,' h,t lJ ,:,,' " :" H"l 

17 

--------------,---

J LIVESTOCK O\VNERSHIP 

-1,1111'& the fBspondaot for iheir lime and co-op<!faliool! 



17 

J UveSTOCK OWNERSHIP 

Uv"toCil do you own? 

Thank me r""pomlent for !tIe;r ,ime and eO-<>jlsratianl1 



J LIVESTOCK ()WNERSHIP 

!..MI$tacll do you own? 

Ti,enk 1I1e respnmlenl for their t~ne and "".opemtIon!! 

9 



'-: ~,,, ,1; 
~", <=< ,r<\,¢\ ,,<,' C=J 

i","-'c"'~ 
i,;:l <. •• <~:, "'h, 
_,:,.. ...,'0. , ... ;.~ ,': ",~·,t 

--" 

.t LIVESTOCK OWNERSHIP 

Thank ItW lesponrl<!lMllor thEoir tim .. and co-op9(slionl! 



17 

----------~ .... ---

.J LIvesTOCK OWNERSHIP 

Than~ tho respondent klr the .. time and co-opera!lu!ll! 



,j UVESTOCK OWNERSHIP 

Thank Ill" r8llpondent lor their lime and oo-operationli 



L 
I 

I 

!1 Do Y9!.1 IlRWIliny other comments aboUt 111. propoeed d8¥lllopmlml'l 

.J LIVESTOCK OWNERSH!P 

="----"="'--j--.--



17 

~---,----- ---- --- '~-----------"----

,J U\/ESTOCK OWNERSHIP 

-~""-_"";;===i-=U\lutock do you Qwn? \' , 
r. -~ l\-j\-

Thank 1M respondent ror !helr !ilne anc! co-opermiOnll 



---.... ----------
-----------_ .. _._--

J lIVESTOCK OWNERSHIP 

Thank lha respondenl 10, thair ti:ne and eo-operationll 



--H,r [c (lY)U L"" tYJ L'~(Kr 
'h,'ir 

" F brir'..;r 
-~ "i:h ~r\l 

.-

11 

----------,._--_._--

.1 LIVESTOCK OWNERSHIP 

Thank foe respondent {Of Iheir!lm9 and co-operation!! 



I .r 
r------------------------------.~--··--------------~I 

k...Af' 
J UVESTOCK OWNERSIiIP 

Thank !he respondent for tileir tlme and co-operutiol1l! 



· ·'fL",." ';'v"- '(·~b:.d., ~p. c).h !;, .... , -)-<.." l..f~ l <- ,,' !n, 
,N ., .. hi! ,/ 'J 

.' 

.1 WVESTOCK OWNERSHIP 

Thank the re:;pond'iIDI IQf meir iime am:! ""-operation,, 



I ________ _ 

Ii' Do ~~ have any othel' comrnllrrts,-,a~boo=,,-t.::th!!8,-,propo8!===d,-,d::&VtII=:::op=m:::ent~o:.;?:....... ____________ _ 

. __ .... (\",,-""(;.!..'~"----'\.'-'''~'''''',"",'' ." ..... , '/"" . n.-F.? ... 21 .. )..... I E ( . 'i 

.- r."' ·~i-./ ""-"-, ·.-r '. (V I \ ___ -+"-'-.>:....;,:.'_ _. ._"'-':-"'~'---',.;. .. _--'."'ij ..• ;::,~ ... ·\,,·"-l\"' •. 'c:; ... ''--_·_·· _'.lj.j -,.:;.,._. ___________ _ 

-------------'.-'.,,---------------------------
.--------------------------_._---

J UVESTOCK OWNERSHIP 

J1 HOlIman I.Ivestock do you own? 
J111 Cows 
J112 Goats ?;;rl <~ 
Jl/3 Sheep ~-< 1J1I4 'Pigs 
J'I/5 Chicken 
,Jl/6 _. Ducks --
~ Other ... 

Tl'lank the respondent for li;eir time and co·operation!! 



17 

-------.------ ----------.------

,l LIVESTOCK OWHERSHIF' 

Thanl< tile respondent fl)( their lime and co·oparaliOnl! 



;'"it~,,- n 'f'" e( h h,",,_ ~~-, 
' .... ' 

-------.. ----.-...... ---~------

J UVESTOCK OWNERSHIP 

Thank \he respondent IQr !tleir time and co-op0fl!tionl! 

9 



-----"'-,---~-.- -------------,------""'---

J I.JVESTOCK OWNE.RSHIP 

Thank the rl!llpondent for !heir time and co-opera!"'n!1 



I 

i 
I 

17 

J UVESTOCK OWNERSHIP 

Thank 1M respondent lor tneir time a.nc! oo-operatlon!l 



17 Dc yQIJ have!l:l)' athllr eommertts about the pro~ de .... lopment? 

---------~----------

----------------

,) LIVESTOCK OWNERSHIP 

i)"~<l .. v.;.,.". ...... J i 
-, hoo~ the respondent fo;!hej( lime £111<1 co-operation!! 



i7 

J 

~\3 >-"1,v.,...-'\l \-"V\ 
I 

LIVESTOCK OWNERSHIP 

Than" Ihe respondent lor Ihllir time and co·operation!l 

i""';' 

} _I ' : .... ' •• ~< 

; , 
" ~. 

:" 
;_·'\ .... '<:v·:--·\ 

·f .. 

"-
<,";v'. ·ret· t ) 

" .' 

./ 
.l 

I '. 1/ ~\.:. , \ 

.J 

\.' () 

" 



~i, CC. 

L.=:J 
.... 

-----... ------~~---------.------------. 

• j UVESTOCK OWNERSHIP 

Ttlilnk fll9 rospanden! for their time and t:o-operatiOfl!! 

9 



17 

--------_ .. _---------

J UVESTOCK OWNERSHIP 

Thallk tfle I'elIpondarot for &rair time and co-operationJl 

n L ( u ~-



· ::', 

11 00 you lIaVIt any oth~ <:OI1Ima. about lhe ~ d!v!Iopm!!!'!? 

rsJt;l-fUl -to ~ £J v~"-e)i7\_ .... },-,1/_"',-, --,c~:.'r---::-(-· ~_·;;r ..... r_· 4, ~/yt12. ' _____ -"'-__________ -".1' __ 

J LiVESTOCK OWNERSHIP 

Uvoatoelt do you own? 
.. f 



C=:J 

17 

J UVESTOCK OWNERSHIP 

'j)n Vi L/.-",·; ~ .. , 
Thank the r,~Jlf;ondent fo, lIlair time and <,C)-operation!! 



I 

17 

j 

J 1.,1VESTOCK OWNERSHIP 

=--7'-'_-r--c-......jt \ "~'f 

Th~i.';e;~spo\\ak.y~··tJi'l1f~~cr~o;raI~1! . 



I 1,______________________________________________4 
i 

I L 

---------------_._---------

---- -----------
._---_._._----_. 

J lJVESTOCK OWNERSHiP 

Thank the rsspondenllor 1001J· 1im~ and co-operation!! 



---'---'~-'-'-'----------

J UVESTOCK OWNERSHIP 

I ~: -v1 .. 'i ....... .c. (.:-: !t .. ,::'1..,/' / (). 
,/ 

Thank the respondGnt!of Iheir time and co-o~ation!! 

9 



17 Do you have !mY oth!r commanlB about the prOf!O!!d d8'¥8lopmant,..:.? ___ ---:~~ ___ _ 

--_ .... _---

J UVESTOCK OWNERSHIP 



....,1AiU [\V'\ Ct !:\" '{''CiSe! 
", 

" 
VI' . \N(rt·" r .. 

" .Pi ft 1 .. ~~V'"i 

17 

. . ; 

.1 LIVESTOCK OWNERSHIP 



C= .. J 

-----------,._--_ .... __ .. _ ... 

J UWSTOCI( OWNERSHIP 

Thank ttl.., r"spoodent ro.' their time and co-operation!! 



J LIVESTOCK OWNERSHIP 

Tilank the respondent for ihe;( tune lind ·,;o-operation!1 

:1 



- \)".n ,i"' ' ..... ,"\1.': .• n l \:jC cd f.'1!' 
.l ) 

17 

---_. ----.------

J UveSTOCK OWNERSHIP 

Thanklhe respondent for ~lei"lirl1a and CQ-opel'"dtionl! 



17 

J LNI:STOCK OWNERSHIP 

Thank Ihe respondent k>r thair time and co-operation!! 



.. 

? 

--------.------~ 
... _-,,-_._-_-:!..--
-----.. --.----~--------

._----------_ ... _--

.J IJVESTOCK OWNERSHIP 

Uvestoclt do you own? 
~iii=J ...:!::' , 
•.•• OJ I 



.,; UVESTOCK OWNERSHIP 

'thank the respnndent for 11"!eir time and co-oporalionl! 



I'l Do you have aI1!( othAr (l1,UtlInoot" about!l\o propoaecl deveiOpm~,,,",nt:.:? ___________ _ 

" tl~ '1 i,1 e I 7' J i ,{l"A (" l' ,''0 J1' ('.{. l. ":'L"':' 1) (.u'"~ 

_w • ',::/t~, t i 3::";, l/~/4/ ~l = ~::-~L~' r~~ r: =:~,'! r'" ,I ~~)~'l'tVj-,)" 
,,,"V~A. V"" \ . ..> """. . '~-.::- J I> =. =.;.. ""'if ?, IJVt.-4 r 'r"'" 

A l~ I/I~'" ~, " ':.J 2" (",Ji;I(t Ii} "(:1 <-f"l .... 'd ~' 1 ~h"("j ~)- J Jl/1 / t ,:-'Yt. 

'-I e. (ii..,//-
J UVESTOcK OWNeRSHIP 



-'~ L,J,.:: .-"",,,, , .. .1:.: ' ! ;" {d ,.', c-,,~ ·i'. ,r ,( 0< .( r/1t."t._'l.~' 
i'"rt1, ." i ;.;:J; ,1 .;..tJ ,'), e,,}, ! 

17 

{~f../t. .. ::J ~n'~ f.1':a .. '!fyl:,t..41 ;i!.....:.<x..ii·;·z ... ..-..d? 0 .. . t: ... !~·~L ... H}tji /_r,3.::~;f., .. !:..:.:;,,~fi 
:!l:~Jht~i~ ,_. ____ ~~ __ ~~ __ ~~~~ _______________________________ _ 

UVESiOCK OWNERSHIP 

',hank the respondent for their time and co·operation!! 



------~~~~-~--.---.~------

--.-~.-----------

,J UVESTOCK OWNERSHIP 



17 00 'f!?u have any other c:~~..=ab=ouI=.;the==-",propo=;:;.;Md=,-,fiYeIO:.::..:..=pment?<=:=,,-___________ _ 

J LIVESTOCK OWNERSWIP 



Ii ",Oo:.::;...!Y",o",l.I.:.h:::IIW=.::s",nY...."otM="r,,,,COfII="-,m,,,mts=,,,ab=Otlt=!he=,,,P"::.o,,,po!I!d==-=de'#=IDI=o"'pm=CIIt=? ________ . ______ . 

~-------... -----.--

------------ ---.. _-_ .... _---_.-._--
.. ---.. _-----_. 

J LIVESTOCK OWNERSHIP 



-------------,--
J tlVESTOCK OWNERSHIP 

Thank the respondent for their time Qt1d oo--oparationli 



~ ... ---------~-------------------------... ------------~ 

J LIVESTOCK OWNERSHIP 

Thank the respondent for their tim" and co-operation!! 



Thank li1" respondent for H1~.,r ti",,, 111'.0 co-operationl! 



---.-----~---------_._-------------------_ .. _--

.. -----------.--- .~----------.----

J LNESTOCK OWNERSHIP 

ll\Ie!!Jtock do Y'/t' o'l'm? 
J ~ c"· 

ThS.1k Itle respondent for Iheir time and co-oparetitln!! 



11 

--_."._----------_. 
----_."._----------------------

J UveSTOCK OWNERSHIP 

Thank the 'Gspondent lor !he'f time aM oo-operalkml' 

9 



., 

!i' 

,J IJ\IESTOCK OWNERSHIP 

Thank tho f~ent for lheir lime and ('.(I-operation!1 



Do~(::"y~~ca;:;-~~th.~~ r (~O'!nh\ \ jt.1!) 
---:)'7),_".1" .);>( +-11tC1.J""'-.-_ ... C .... ,}."""4'\...;"WI"'· • .:..\+J _____________ _ 

J lIVESTOCK OWNERSHIP 



-------._--_.-----------._--_. 

----------------------------
"I LIVESTOCK OWNERSHIP 

~r=rYOU_~7 

1'fl;\ =t 
Chid<~_.....J:'; '''1 
~'-~J ="-_-,J.;O",Ul",C",,f .---i.~~. 

"rna,," the respondtltlt for theIr tims and co--operatiolll! 

~------------



17 

J l..IVESTOCK OWNERSHIP 

.~~~--I~~~:~;, 
TI"mk th~ respondent for their "mil and co-operalion!' 



--~---------~.---.-------.---- ----

--_._-•.. _-- .. _-------
.1 liVESTOCK OWNERSHIP 



I 
I 
I 
, 

l7 :='::!!:!..l===.!:=~==-_______ ... __ . __ 

J UVESTOCK OWNERSHIP 

Thank Ihe respondent for their time and co·operatiool! 



•• UVESroCK OWNERSHIP 

1"lI/1k t"le respondent lor rtleir Hille and Ct>-Q~lkm!! 



· , 

_._ .. _ .. _._---------------------
----.. --~---.-----------

.1 LIVESTOCK OWNERSHIP 

Thank the respondent for (heir limB and oo,opC!lIaIiolll! 



] 

I 

.1 U\lESTOCK OWNERSI-IIP 



17 Do you IlavII any other pommenta ROut the pr!!I!O!6d ~opn1!nt?c:!!!. __________ _ 

J UVESTOCK OWNERSHIP 

Thank lh~ respondent !of ttleJr lime and cO-opefatlon!! 



-----._---

J UVESTOCK OWNERSHIP 

Thank !ho respondent (Of th .. , limo ana co-oj)1lralion!i 



______ " _______ ~__'w...~_¥_l~~--""1:I.,-.l.L:::s.;;.'--''-'l:..a.;._--b4;.:::.,..p~_ f( -1::','1':\1;'< f 

.J 

.J lIVESTOCK OWNERSHIP 

~.-+----=-j 
Th~'>~isp';-ndi'for their lime and co-operallan;! 



--------

J LIVESTOCK OWNERSHIP 

,)::-;i ~{ ~;t;S\ ;.~ ~,>-\ 
ThMK th" resporident lot the!; bme and 'c·t'i·operu'Jon!! 

9 



AppendIx 4 Photographs 

1384 5 December 2009 



17 J?o ~ou tum> any other cornmenta IIbout the propoS.a deveIOpm!nt? 
-l-~1.)""ic.."'\g.,- 8"'<'P\t.·~L.S:<1_e""'\k \p. ~ \"lSZ, 4.t~ t'Q ty'l!j" .. € r"\·(,~'v~ ~i!Q.!~-:.e:1 C<'"f,,1'r{', 

.1""" C'S;J,«J (~'~--"'h-II-~""--".:~¥,,,, 't _ e~s p .~.1'U M .. w ... t\ d:-e1 ..... 

---"-~~-------'----~----------... --- -------.. -------~---

J U\lESTOCK OWNERSHIP 

Thank itle respondtmt for their iime all(! ca..op",aUon!! 



Plate 1 

Plate 2. 

Plate 3. 

Public consultatitions in 
Maeilia 

Public meeting In Moi 
Ndabl 

Physiography of the area 



GIBB AfricI .....,...a... ' __ l11li 

Plate 4 

Kengen -Olkarla 
2009 

Kengen -Olkaria 2009 

Landscape of the Dome 
area 



GmB Africa 
c.... ....... a.-.. --,-~, .. - ... ''"'---_ ....... 
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THE RF.PLBI.IC Of KENYA 

r1-:L (~r;.crrI-1E!,r'v1:'\1.1~E50{Jl~C~[S .,\(-'~' .. 1:;22 
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f:·,!.' ~'[jllk;'.~··· be !~neq;y to Ke!'l)'Q 

r'!;::~"" Ku~ob('·t i~fh1dt P;lrk~:lndb uf PC). 
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enjoy fr1(\rQ' o! th~' right.; i;nu \ted ~1'2:-1';IJ'i 1\ 1t.:r. S~J bie~"~ to rcrnp!i:lnCf~ ~./) \ n 
01'; appiic;lble t.lWS ilNi regulations 

(c; In :.,u fill: tL, it Dh9 Y be nec(:ssary for UJ\d i.n cur:n('c~i<:)n I,'j!!, ! Lt:' 

l)p('r<1li'·,n!:; descrih,,'d in this Ljc~f\n~, the rip,lit !n; 

{!!: t~n-:('!': ~"On$tT1H'! ~~nd H":dintrllf! pla:"tl; rr~ac!;~nQrv. 11: nidi n;?~.s .T L: 

o:.·!-.~'.'f (~reCdnnh ,;1~'; In(iY b(~ :lt~~:(:,.:;st-lry; 

I.V\ 

'."f'(lin..1iiu{l l~,\:t ~'J99, n·'k~val1~ (~jlVlfl~nrr~~·~:'11;.l1 

;'lpphc(lhlt',' i;:L'",,"'S: t~:-ld fPguL1Iio::1s. 

nl: i'~)t' ft~!r1i: ht:~l'e{:' :'UHJ SlJt)lect Ii:: S~!I.1t [tTnl,.! tJn~:l ~'tt:1\J~l.J,:·I!::' 

\:tLl'.;:-.:;·'j' til.inj(~ {i! 

! 



(bj "royaHy (,II nought pe:rcent (O%) of the va:uc 01 Each kilowatt h(n: 
so~d !:~y the f (icengt:~e~ 

Thp license't' shall comply with tile prov';sior::: u r tiHc r~et:\1.,i,1'icJlI~ ,~ild u" 
ddiJing conditions specified in the Sl:'cond SCiH'duie the/do. 

Tht·~' i k .. 1::n~;(.J(~ :;i:;J L1 net tTansfcr or a.c;sjF.~n ~l'i') Lh:r·n:-::t:/ 01' ;'lt1y i.:~~ r' thert:); 

~\,jth1..)Ui il\F ;; :H!j'..~ui of !l!c~ Jv1!f!isL':~ ~,igflif~cd by t:nj(H'3;:;nh:~n;: !:(lreufi, l\'ht~ z. 

v\)r:~\':'r:l ~,:::.:l1 : .. !.U{ bl-: un'·t.:a:-;u;"!ilbJ·~: \:\'Hhh-:-!!d. 

orb;:' L~L~il'~Le H.~il~ n'H\du("t : P,. .... ;·tHiO:1'::; unLl\~!" li':.'~ ; !{'c·'i l .;.\.: ;r '.\!:\~·k!l~.:i··· \: 

r:',:'!~I~,I"r ;1.:': in tic':-'Jrd:!~~(':· '\.~ .. ~t!, ~1I! (IF;'IU(;~h~(; .~i·;:t·:lh·',·.' ::~:H .. i n~.:<uli,'i:!I-.': 

'rLc L.lu,~r,···"~ : .. ]I:-d! 'r\!hc::-c JPpn:pr!;·;I!..~ \'V!t:: t-h(.; £i(';,~;· i-jui :·;.1~«" 
{, ;uid(IJi!p?,~-. ;1 .... ~;I.:~ ()ur in t]-:I.:), reiC\i r1.!l( L ... inv,1.., of" I((~n,;~~ ;'i:ld ir. tli,., :ll;'·,<'!~f·.' z!{ 
~;~1i..~, In": .. ::: -;v:t!', dl(.~ n~n~t r~':C(~f1t \.'Vc.lrld. [~i.'!Hi 
\vh .. ~r(:.: ~·~~:}pn·;F~!"iJtc. 

'l::·q:l::,. r:.:'.,·,··,i·· llll":"~:' \";;Id ,1'-!(;:. rlf:, f~'::'fl'\';'~ :.'. ':ht_' ;'~'l;L:\:-;!'~'.; ,;;:;.l.,;" !~:., 
I' ,J(_-~': ,:.::" ,.\ j',"':.:, 

'. r, ." 
:1;, '.", ;!. ::(" : ". '::.1 >..1,.I:',.:t: ·.:1 



The net prDceeds of thlC sale conducted pUrSllilrl! i'O parap,rllp!; (b) 
. '1 l·)p held bv the .!vllnister unl.il dl:>pliecl (or bv the i.ie-ens"€' bm S''"It1J I .. ' ~ - ... ,J 

, • -~,. 0'" used in tbe repa.ir of breache,; 0,' faults not lH"d(O C'o~)d bv the 
In,l; -' b . 

Li~;;nst;>~' <1~1d for i~a:ymp.n~ o[ the C<.X'!,l5 h~ ... urred in ('!.mdUCli~g the :;,11C'. 

1\llY costs 1nCU!.Te~~ rf' SUO 1 repi.ur (:f,O~;'.!';:li:hes 0:' tauit'!! or n: ccndUC\-1.:1 g 

a.flY s:;1i(·~ ;.;h.)H be ln a('cordann:~ '.,VlJn I.he usu;:u or ::us~Otndry filic's (Dr 

tlH~ :V})Q of exp(~nditure inv~.-11ve(i and in 8,11 cas!:~:: ;~ht:'!.H be rC'ason~,:b:r' 

faif. 

lh j ) 
~! ,~ 

',.~,hf:jrt:1 sLith Jand i.~ tr~L~;' 1i1!1i.L l-i'll" ~Ainlsipr shaU P:-O(l.ln·· th~fi 

t. ;:)V(:rIun('nt _"il::dL ~"~lb1t)l.'t {f) pa;-agrnpl: (b} 0" thl,s d;Li;'i\~ ~~;:'r 

i1PiJt"'- sed-: trust 1apd in u~e :.io:?nSt": /\ri.~~l in '.ic~·arf,ianu_:: \.V!:J: 

~vht'n; 5~';lfCh l:1nti is prtvate ?;Jllct t~I:~ ~"~·::rtn)~tl'r ~)haJ1 

pronlre that tJ.c C:nv~ninlPllt of K~'nya :1~:;'·Ji iln::.; : he-' LJn~~ 

in ;e!CCe,rdklue·'· \. •• .: ith th,.·~ appJh:;:)!:.t1t: fa -"V 5. 

() PTiUT" i'u U~e Lj{.'t~·r~Sl~~·~ re~p.H~;;ti~'ig t>,C' \'fir :,;:,~r ~tJ !ni::kt: 

u\'aH,'.\bh.: to t>e L.iC(.)J.l~~Cl~ priV:l:.I/ ;al'l;: fel!' CUr'lfh;ct '.~I 

OPi..';'~·d;~H\S unJ.:}!"' ~I')}s Lh:: . .'C(\·:, t:l(~ ~ .. C(~:-dt:C l;hnil fru;;. 

s;uch privai:!~~ 12nrl. {or ;;rf:-:n:-lng nf t~H; n~quirf~d pl?rm;~Si~}l' 

or iJLli·iV''iri$Z.t'i~.lfi ur fnr :'11f~ (1~', ,.;i IIH~ [\ '! 

r1\i~.Y'::;!.t :.-~n~·; rl.l".1';;: :lJ !~~:;_l!l! ft; d~:' L!l C1n:5(:"(" !;~~: fl.":.(;u .... :d 

.1ull':fJr:>,.~:il~;1. :'~' i:J\l·i'".\::~ jq d;.~ t{-.nc~ .·~·;;!Ii;· 



{h; 

iand; 

(Ill In carrying out l1eg(Jtiation~ ..... ith the o ...... m~r or occupier 
of prj':ate land, the Liccn:;(:t> elm!! art (Uligentl~ .... Fer Ihe 

f)llfPOS'-:' of tl\i'\ Chlll'l~:"Jilig('ntlyH shal111Ic!\.!d,' f'1I,SUirI2, 

~11l ff:ilsonab:y available procedure:; (or obtilinms the 

requin·d per:nissicn, (iuthuriz;ltion vf interest ii, iCl!lll, 

inc~!JdLng u,~~ offer of a n~nt or pUrrhi1Sf' [11"10; or oth:::'l 

consideration which " pen;on ('[!I'rying nul riC; \..i,'(on"N/" 

a('tivil.ie~ woul.d reasonably expect to r::ly [-01 ~.h' gr:.i\l I)f 

~ucl" pern1i~3~ii.Dn or aurh()riZiH~jon or in~en:~st u; l~:nd, 

(iii) where :iuch bnJ i~i within i! "N,1i.hmal Park" :JI "'JationaJ 
Reservc fi ~viH1in Ul(': TnlJaniJlg of" ~tH:) \lv'ildlif{~ ,"', :d 
!vl,n,'gPll1enl) Ad, (C;p the M:nis'.PI' "b,,1) pm:'",;, 'ii,' 
(>'~'/0:'nr:H~~lt t':1 ohtr1i':1 (ill ntC.?Sid ")' ~ .. o;·:':.~·~:ri~: ~ind .. }lh:~;·i/·,:!lt;.'q 

pro··".:ilip the !VLHi!.::tt~r \,.\.:ith C1 r.:.lfficleni d~·:,l~(:lip:lnn Cl;' lh~:' .n'·e: 

!,{-ltjlJ.irt:-d [or lts upera':lJ.rns and Gllr'p!y :ntt~h (jd'~(~r tf :n' :Tl~:;t~i T. ~L': 

:ni.!~; be requaec.l by the ).;ijnistcr or th(~ 

U'l:; is::il~E' of Btl:::,h consenl f}r aHtb.odzHtjor~; 

j{l;' 

(i'..:} '!'j:c L1Ct:::1;'Ci..' shan pay or rE·!.nlb~.HSf' thl-: :,f:jl:.i.~r)"'r rt::.1~j'.);!('l!:::t 

CQI.n~)(:~'isathlL iJ;at n1f':y I.;f..~ rcquln·;d f~~~' {;b~:1j,:t( {~:-'~";ll'd: ~'II 

()( .u'y L\ud d~ fi~f;' L:cen;::~t' :""~\I\;ln' 

1 ,:' th~·1 ~"(~Iilh,(t !.:n,j.c,:'f tl(r'r.~'~} 

t':;. of, ;;; ~ ~. :: l.. 
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(ti) fht: ;\.rH:~;~er shi.dl Ffocure thai: Chi."- (~t)v1~rn.rn('nt 5h;11: ~H ::d~ tiltH"':" 

t"l~t~ L.i(enSee ilnd its cQntrach)~~s ("l;'\(.'i sub ron'.J ,ll'l(:f:-i Hit: 

right .Jf iHgre~:; to ~nd \.~gf{::ss frOil'i th~ Lict~ne€ .:\r0<llu clnd fruIn, 

i;.i part:nllM, th,:, [<wilitle;: w'lwrcver iOC'llt,"d lor the '_":mdl1ct of 

operel t'i{)ns Linder U'~i~ Li('{~p.n .. ~, 

Th(~ Mlrush:r shalt, subject to ilppllcable laws aDd regti!i\lion~! obtain inr 
Ih~ I. k·ltni:;e~ 8HY perrnit necessary to el'lable tj"}\:: Licenst!e to use the ~,~"'ater 

in ttl{;~ l.in·Jn~:i.:'L~ .t\ren fur tb{,: ,)urpose 01 opc'![at!ont" under tf':::~ l.icer:cc· :')ul. 

~I~c LjCL:n81~l: ~ll'1a B no~ unp~~)sonHb~y d ~,,>pr: VP t:H~ n:~{~r:..: nl Ie;! ld, t~ornp-';i'1~' 

St;~ttit:i:1r·~nt or c~t~t~c v\,l~t~riHg plai.'(·: 0f t.he \·v()ter ~u.ppl).~ if: \\;!;ii'L :l"cV dn·· 

JC~·:J::;h-l;nt;·d 

i h~' i\cl, 

[ant:: or to dis"t1rb L"r e:i\Cl"\,,:i;~~' l:~!tc~:fr:r{' \,;",tl_:; .;1'_)' 

\".~~)rk~; thi:~n:Oj !:hl-:: ,j~'{;;nsec ::;h~1:~ f,:Vt n':t i(\:':·: 

Ul hi:" ~!~{erj:;:\i:: :C: "", }H'; '",\i! '. 

'-.:1 1,;'l~: l:ijj,d :,fh'·c:,\:·d li:\-"cb\' ;:n,; 'I 

~ht: :n;lr;~,{:" ;)titi :;d<:n.t:.~:'. :J( rh~' p..:r:J!~)n !'('sl ... "lcnt:n \.'.,!:: ,-v1!1 

·.;l:pP·-,:I:· .. • .~,,} :::'~d. .. ::- HI~:·.l L1c~ncc rlnd prIC!- rhJti::t., ,_,~~ .; 

,":;J>.)r ·':;~t.:i i.H.ld:·f.'~'· t:i,tC:/:Jr t'..ll~·::.iu:tk: ~i;!n~~)rr ,~l':' Lh~' Pdi·t:(:;~ Li~';'/ 

:~~Yif.' ch (":ti1{"!' );'i ;J;:rdj'::L!i:.(;1 ~·vitl!, :.\~,~ d.;)"Js~" ;(':1' ',he, Dll~':'Y}.':;I:·· 
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(11 : 

(i i) 

Tfle Minister: 
,\'lim~try of Energy 
NYl1YO House 
p, Cl 13(>x 3U5H2, DOWn 
"~ .. \lN.OBl 

noth:e, dCJTlfHH.i ~)r nthf'J UJinHHlnic;.n·i',}~l ~:: lId1 bl,,; dl:)!,:l(!",(~"; 
10 hu;'r. bef:li received (if S<!ur bv PDst) iwcntY--lour h"u"s ;'in!'~ 
bi.>ing pO!il"ed fin,! dllS'S [X.tilugl-' :"repaid Or po-,,;teo fJ'()[i) 'Lnd l'n 
Dr; flCidri?SS withill [«'::)fa) or 5 w(gking d.\\.'s .'li'ter l:wing I'u;t.",: 
l'fc;paid ;li rnwii (U pof<l,:'d f.o\li or in :iil ;Hjdl<':~' ,'ut:iid.> K, ''')'i!. 
de tht, 1ir:~t' 01: ;H:t-{l~ll Jcli"'t!ry :x (ir- ii,." ,',,! "J ;. 18i3',l1:'j" 

:ri"l:'m;:?'ii')I~; T":'Cl!ipt ii ci'.lring ,I01',1'\']1 i!:i"i"::3~' ')<jeli', '.,;', " 

\'.'oddng d,.W ;"1 I:he ,ulacf' of i.n'v::,j.,"rl «'nil" C,':' "., ;!h:' 1.',," :;!"'.' 

h'(tit '1.::; Li..:enu" b" !ure:, J!/r:j'.'Itr;" til" party dfeni>,r:',,\!: pWIl!pih, 
gi\'(~ w,'llte:1 ilo;icc t') the nth"r ;111,1 'h~· obllgntll."., :k. a1':", :\"c! 
ji<:r:.\ ~;l';i:! .)(.: SlIo;p['nd,'d, !'rovidr;>d !hi' pc1rty ";j ;., 

,'l-~~1':c/n,lj;frt \\'ithfn its pOW('~r !o n:rnt)V("' sud1 ('~~l'r'.~.-

F", if',,·· :'i.'r"·h,,' ,)! Ihe' r)"u,,;,· pn'ITlpUy ','" l"" 
P"ri!'jd ;:\~ ~:,,::{.'n!"v (\7\~: :::n: 

~.,v' . t i"l -, ' 
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,·1/ 
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(a) B~) lhe mutual :\gTl~cI1Knl (Jf bOlh p~trtJn 
(hi Wht:[{, ~ di~p\llL: /:;,;, ;ms.;:n ht:lwec:n tb: p(,rti('s elIl\! ~it1er i!r:'~"'<" !<lll, (he .\rhitral 

r!'lbttIla~ h~.;.:~ tn~!dt illl (,!(tc.r Fo;' tennin~tl~oC! 

L~!,1,,~~'! r~:r!.Y i:.en:ln shrn;t(i ti.;;C' i't~ h~~~~l ,.',,,ron; If.! :-;<.:H!C .:u1\i'~ahh :;,dl i.,;t-::pufCS 

01 ill PHIlH:Cliqn with lhi:; M()t' :ir it; i" :ntcfr'rvlatl("lR 

F:lhcr l:~:' the' P~l1tk::"l Hi:1Y rt~·t(Io!:·;1.n~ ,(1!SPUil':". \\'i~h flotJCL to. tnt.' oihl .. :1' re,rly 10 the:: Joint 
Cl\~n1nl;lll'\7 of the !vloL 0f(~\Jtd~d fCH ·.u)dcr Cfn,usl' {) !;j:r 11:--. c.:;),:<Ldt·:ru!ip~·t ·!·I.h~ !,t.!.l!lt 

·ci:h~r 'un~nin~uH~~!Y' ~i~r(.·\.! I)f! :~n ~~.!1~i~;;;.hh.\ rc.:)o~ution or h:' l~tlH<:c :,,' ~hr p~!('i~':_ !~lfo:rn 
tl:::"n: thiV t6~ di.:'i-f~\i~t' L1i.!;ntl! h{~ :~nth::tbl~ re·~.o~\'{:~d !Hld :he paru .. :.:, ll',;!'. ~fi'., :,~ e r."Ltl .. ~:':'~ t.; 
( '(\ n< ~hi~ .. ;\~?rl_~(:,;"'I\.;~11 

:U1'JlCn:--:}v. :'\..~:)\l(\·~d :11 ihl.: },'!;li (·t.H!;lnl~;~\'~, ·:.;tlJ..;h (;::·;Plll;,,~. n)~~,:·' h,_~ ·\.'{::·rrt~d ~H::" ;1}l:'l:; tic' 

~;rbllrd.l~;.!~1 in :i~L(ini;:r~c\.: \vi;j": I.~~C F;·d\.·;:iinr_~ i',J ~~iau"~(: ~ ;~~ll :!',,~;"l'I;! :·~nd ti(~(-;l: 
t~('·jk·t' Ie'! tlr.::- n:.h~:1 P~1!~i27 

flr(; v.nahh:: to ap;*('l.;' l.:p::ii ih\..' ;1(':·'.I.H~ ['.l h,.: th(' aJt .... it!:lL,!; \\!~hir: j,')J"k;~'n 'I ~~ll lh1}.· . ..: .:~rtl·r 
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SECTION 5. TERMS OF REFERENCE AND SCOPE OF SERVICES 

PRF.AMBLE 

This document comprises the Terms of References and Scope of Services for 
Environmelltal and Social Impact Assessment (ESIA)4 Study Consultancy for 
development of two (2) geothermal projects at OIkaria area in Naivllsha District: The 
proposed geothermal projects are: 

(ii) 

Construction of a new 2X70 MW Geothermal Power Plant at Olkal'ia Domes 
area. to be called Olkaria IV Power Statiull and 

Construction of 2X70 MW Geothermal Powt'r Plants at Olkaria Ea,;! 
Production Field to be ealled Olkaria I Uni1s 4 and 5 Exlensinl1 Power project. 
These two Units an~ cxtensinm; of the existing 3X i5 MW Otkaria 1 power 
Station 

The two geothermal pll",er prqjccts will be financed as one package and implemented 
,,-round the same lime. 

The Oll<aria IV and Oikarill ! Units 4 and .5 puwer stations will be located n.:al' each 
other. J r.owev~r, the land use s) stems [11 the locations of the two geothermal stations 
arc diff~rcnL Olkaria I Unils " and 5 will b<~ located in an already existing geothermal 
production area which helongs [0 Kenya Eledricity Generating Company (KenCkn) 
while Ol.karia IV i~ tncalcd i I a new arell. which belong ,() privmc land OWllers. fI i~ 
rhercforc :;ropo;;ed thai i' .• :;epalllte EIA report5 he prepared tor eael1 or lhc 
gC('lilennal p(1WCr planl prf " cl~. 

Full FiA studic, j:; requm:d ('j' jhc proposed geothermal· projects in-Jine viirh the 
national En\'lmnl11cnta] Mamgcmcllf iln{1 Coordination :\CI (,199<)) <lnd 
r::nvinmmental jlrnp,lC\ Assessment <mil Audit) Regulations (200.1) l'j' KCl1Y:l ilnd also 
with tht~ V\"orld Hank operaliGnal dirt;ctives and the Equator Principle~. 

('tlillpn:hcl1i>iv\: J:Sl.\ "llIdic~ ('\'','c'ring ihc prdj..:C! i:m:,l ha~ been d,)llc prc\·j"usly and 
I:'IA licenses i~~nJ('d inclnding lhe i(:,lIowing. 

Ollwrin ;\i (lhli!cs ,:n;<11 Appr;:llsal and l'rudul'iiol1 Drilling 

In aUliilipn it rmjccl il::1s,bililY "lIldy 1~)1 nptinli/:ed (;cvclopmenl in Olbria has been 
d('IK 11I..:luding Flwir,'nmt:ll!::d S,·Oj,'!llg. 

". -lH' .ibl"'"~'\'i~II-(ljl:-' I 1.'\ :.mJ 1'«1'\ af{: !i, ..... ';'i ,tiH';n'li!;!~. :!! ihi" .il'I,:I!nu,':!: .10;.;' r:h:::m F.n\.':h):1!n~~ni~.d and SOClil.l 

imnal.l /\:i~es;;;nl(.'nL 
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Section 5. Term!i of Reference alld ofsel'vite> 

Further, the Environment Project report for Olkaria I Units 4 & 5, and Olkaria IV 
power projects will be submitted to KenGen by 2(fA August 2009. The ESIA. 
Feasibility and Environment project reports for the above projects contain Ii lot of 
ba.<reline data and can therefore be used for references as necessary. These reports and 
necessary maps will be availed. 

1. OBJ'ECTIVES OF THE TOR 

2. 

2.1 

KenGen intends to improve its power production in the country by developing the 
environmental clean and renewable geothemla[ sources of energy. This Tenus of 
Reference and Scope of Services have been compiled ill accordance with the 
l'L"qwrements of the national Environmental Management and Coordination Act. 
(1999) and Environmental (Impact Assessment and Audit) RegulatioI1!l of 200} 01 
Kenya and also Wilh the World Bank operational poiicy 4.01 for Category A projec~, 
which require full ESIA studies. This will serve to guide the EIA study culminating In 

prepara.l:iol1 of two separate ESIA study reports for Olkaria IV amI Olkaria I Units 4 
and 5 Geothermal Projects in compliall<:e with Ellviromnelltai Asscs~ment guidelines 
and to com:cUy inform decision-making on the environmental impacts and 
management requirements of (he project. The projects implementation and EIA 
schedl.tles arc al1ached. The assignment will be guided hut not limited to the Term!> of 
Reference 3ad Reerc of S<::f"ices 

IJACKGROVND 

KenGeu Profile 

Kenya Electrkity G,~n<.:r:Jljl1g Curnpml) Limited tKenGcn) supplies hulk (abollt 75 0
"" 

of electricil;'· con~urned in Kenya. Th..: company W;\:5 vmious energy sources to 
generate electricity rangin.'.! Ihlln hydro. ihcrmal, Willa and geothermal. KcnC]cn 
currently ()V"11~ and operate:; i\vo geothermal pOWt!1 ~tations with a total installed 
(;11paci1y of I 15 MW at ()[k;.!ri~J in Naiv:lsha Disiricl, Rift Valley Province or Keny;; 
(Olku.riu Location Map !\ttat;hcd). Olkarili is k,cllted about 120 km northwc~l of 
Nairobi Cit\,. Olkmi:ll has lX 15MW Llnits with II comhined generation capacity of45 
MW and Ulk:1rja !l lws :X35i\IW units with U (,;ombincu generation .:apacity or 
70M\V. :\ lbi,'d gL:IICl';1l10!\ unit ()(:1) iv/\V 1:. ul1dt~r .;onSlruc!inn:H Olk;uia II. 

K..:nLicn P""j1ose' I,) dL'vd,'p h· .1;';'-"")11 i! i1C\\ 'X70 \01\1" Olkaria IV Ucolhcrmal 
Power Station :H ()lbl1'iil /)('Hlt, ,tn:':1 ,HId ;; :JX70MW Ulkana I F'{kilSi"ll 

(icotilenHat {\n,,,C': S1.nl(!!!:,:: 1.,:ith~n lh,' . .')~ 
jn;~p (\r {) I knria, 1 \.' :'Uit! i j ~1 u\ i:h:!le(J 
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:u~ 

Kenya Electricity Generating Company limited (KenGen) is tbe implementing agent. 
The project is sponsored by the Government of Kenya (GoK) through the Ministry of 
Energy (MoE). OOK owns 70% of the total shares of KenGen. 

Finance for tile proposed geothel'mal prqjects is being sought from DC\Ielopment 
Financial Institutions including Japan Investment Corporation Agency (TICA), 
Intemauouru Dt:velopment Agency (IDA) of World Bank Group, AFD and European 
Investment Bank (EIB) among others, 

The National Environmental Management Authority (NEMA.l aud all of the above 
institutions require full ESIA studicH for the projects to be done before execution or 
the works. The E8[A study will be done hy an ElA consultant. The EqlA including 
development of (I Resettlement Action Plan (RAP), Environmt:lltal Management Plan 
(EMP) a.nd Monitoring Programme are to be developc<i OUI as per the schedult: 
attached with a completion date of October 2009 lar submission to NEMA .fur 
approval and issue of Ef A Licenses. 

Pro,ject Component!; 

'£11.: proposed 2X70 MW generation units al Olkatia tV will COIl~tnlctcd, However, 
only I X70 MW generating unil (Unit 4) \ivill be constructed, The generating Unit 5 at 
Olkaria ( will be huilt later, 
Execution of the works will be undertaken through the fo!lowing conlract~: 
(1) Consultancy ~efl iccs Con1racl- f..I( Work Supervision 

(ii) S(eamfidd nt'Vi:: opmcul Cnnlract 

(iii) Ptlwcr Station C:';n~truction 

(1\,) High Voltage Sub))taiions anu. Transmission 

Iv) Local Infi'astructure \Vorks . ~uch as \\'llier. access roads, ,:ngincer;; ()fficc, 
construction electricity and ickcommunication 

All !hl.: above cm11racls will be (illalicl.(i ,is iJ p:lckcge, H(m'C\icr. drilling d' rhv 
geothermal ~!t'am pmdtlc(i,ln wells i:, bciru.! dL1ilC lli :1 ,ep<tr:ttc ,,'('lUran, which is 
IInanccd separately illld is (]ngoinr, 

,\ mai' is atlached showing Ihe pnl!hJScd Olbri,l IV and O!karia [ Units -1 ~Uld ;; 
p()wcr rlanl'~ wiil be located, A ke{ch nrap ~Il(lwing the pJ't1po~..:d r(lull: of' 11K high 
'\I\)[tage lrunsmi~~i()n iil1es is ;lls() ai/ached, 

SUlllmary of Em'h'onmentlll and Sod!!l ScHing 

Th" 01karia geothermal projCd area air;;:ad: ila!'- j;1(Jl' gcnthcnllal [','Ii'il:r Sia!i()ns til 
opcnttit1n illduding 11'1,,' staliuns operated bv 1!)(lt'ocmk:ut Power Producers (lI'P~\' 
The (.'xi~ting 451\'1\\' lnd nrnposed Olkariil 11 {nits;' -+ zmd :; are located ,)11 [(~IlGen 
land which i~ dlso gazdled as a NatiOlHl1 Park (liell's (fate Nali()l1ul Park). T!H:~ park 
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5. Terms of Refl:rence and of services 

has wild animals ana is frequently visited by both local and foreign tourists. Many 
tourists especially schools and other institutions visit the park to sec the geothennl1: 
power stations. Olkaria IV is located on private land (Kedong Ranch) adjacent tL 
HellsGate National park. Some Maasai communities Bve in some parts of the Kedon~ 
Ranch. Lake Naivasha., which is a Ramsar site, is located about 15 k.m to the North oi 
the pndect site. 

EIA REQUIREMENTS AND REGULATIONS 

The proposed project falls under the Second Schedule Section 58 Parts (1) and (4) of 
the Environmental Management and Co..ordination Act (EMCA) of 2000. tlnd~ 
EMCA, an ElA study is mandatory und an EIA License must be obtained [rom the 
NEMA hefore any developments of the proposed geotbennal power projects are 
undertaken. 

1n addition, the EIA study proces" including the contem of the reports will P'" 
governed by the applicable local and international standards and best practjces, sue 
as World Bank ELB, JICA, !lnd AFO opemtional policies, guidelines a.f!d standards on 
geothermal ptlwer projects and relevant international envIronmentdl agreements t
which Kenya is a pliny. 

STUDY AR.I!~A Of<' LlKl<:LY MAJOR IMPACTS 

The projects an:a already has four geothennal power stations ill operation including 
tWD stations operated by Independent Power Producers (JPPs). Olkaria I is c' 
Ken(Jcll land whkh i.s also gazetted as a National Park (I Ie lis Gate National Park. 
The park has '-I variety wild animal and avifauna popu.lations lind is fi-cquently visited 
by both loeal and foreign tourists. Many tourists especially Ii-om schools and oth, 
educational institutions visillhe park lo ~()e lne geothermal power stations. In additic 
to the IIellsGate National Park, there arc many private owned gtlOlC saJlctuarks in 
Naiv<!~ha. 

rhe vegc!cHion type, Ilrc mainly mt~()Cialion!:i or {((n'onaN/hIlS (MIc!e:-lhwa) ar 

Olkaria rv is located on private land (Kcdong Ram'h) <:IJj .. li.:<.:Hl to BellsOate. Na!iolF 

Park. Some Maasai communities live in s()mc parts of til" Ranch. Lake ;-.!aivashi . 
which is a Hmnsar sit.e, is loeated about IS km to th~ North of the project sitt:. Th.:
lake provides wakr requirel1li"'rlls for dume~li(; consumption. horticultural limninl 
!:,cothcmlal drillintr and power plant operation,.:. among oth\:r l:t:utlomic activities. lL. 
h.)rtic:ultural hums have lan:!C number oj' w('rkers as fire lahor inten"j'"i', /\ 
ntlllllKf llf ltlUri,;! hutc!s ufft:,;illg ili;l,:nrnmGdmi'lll and cunlcn.:n('l: lil\;i!Hic~, huve' bee' 

dcvelt'peJ in Naivasha c:;pcciaJi: ,H\IUnd the l.ake N(Jiva~h;l. 

SCOPE OF SERVICES 

[h~ EL\ Study Hcpnrt<; will d,-';:;cribc Ill" b'lulldaric;; in tilll!.· ;md space The lemr),"[l! 
!xlundaries of the 31uJ)' {the length (11' lime over which proj.,c! ,'nviron!llt'ntal crth:f 
\ positive Hm! nt:!,:aliw) iir<' auridpall'd 10 ;)Cell!' will rctic·<.'! !hc decommissi\\nillE' 
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period, and extent of any potentially significant envirorunental effects (positive and 
negative) that may remain beyond the decommissioning period, including any 
potential acddents or malfunctiotl.<I of the proposed geothennal projects. 
Spatial boundaries will reflect the geographical extent to which activities associated 
with the proposed geothermal projects are anticipated to occur in the existing 
environment and the extent of existing or anticipated positive and negative 
environmentai effects, including cumulative environmental ef'fet,1.s. Spatial 
boundaries will be referred to as the "Assessment Area" and will be defined. 
Administrative and technical boundaries of the assessment will also be defined, where 
appropriate. 

5.1 The Pro.iccts Ovt'rview 

5.1.1 l'roponent and Projects History 

Provide the name of the proponent. the 11Iune of the legal entity that will develop, 
Olana.gc and operate the proposed Projects, a corpl)rate pro-file, and an overview of the 
Projects. 

5.1.2 EIA Stud)' Area 

Provide maps showinr, houndaries and H legal description oC the proposed lease area. 
the devc!tlpmcllt ;lre1l i.lnd l'H locations nf propost:d development activities. lndude 
the lands Ihm will be direct' Y I ,istul'bcd by ihe Pl'Ojects or by a.-.s{Jciated infrastructure 
as well as cumulative, I egonal, sp'cii:LI and temporal aspects for individual 
cnvironrnentfll components ou(~ide the Projects Area and iease bOWldaries where lin 
Ci)vironmerllal dfcct can reasonably be expected. Illustrate (he Stlldy Are,! ('11 

topographic maps and photos. 
!ncludc: 
(if Maps or appropriate scall' to iden:i(v the proposed deveiopmen! area. the 

status oj' land !ennrc, existing and proposed land dispositions, and the 
IOCHliol1 nf ini'rasirudW'c associated with thi;.' ProjeCt'i; 

(il) i'1l", location of ~lreams und other g('ographic iniQrmalloT1 Huch as nalural 
["eaiure::. Ihm may be alkdcd by dcvdopmel1l wirhin lhe l'J'(ljcCb ,\rca or 
change:; H' inli'nslructure as il rcsui1 oi'lht' Projetts <kvd,)pmt~flL 

(ilil The rationale used In sd d boull!i:lries for FIA Study /Hca, i"r 
environmental compom:nls; and 

! IV) Discussion L1l'how the Study ArL'll~ were adapted Pf motiificd lhrOU/lh the 
public p:m.icipation prntcs~. 

5.!.:'l Pro.icct ~ (:ontpom:o( ltIld !k~'r1{1PllH'!11 St'hcdu!cs 
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(i) Activities associated with the con.si:rootion, operation, restOl'ation, and 
deconunissioning of the projects, and associated infrastructure; 

(ii) The phases of the proposed development including construction, operation., 
restoration and abandonment; and 

(iii) The proposed development schedule fur each phase of the Projects. 

5.1.4 Project Justification and Alternatives 

Discuss the need foJ' the Projects and consider the implications of procee<iing with the 
Projects, specifically addressing the following: . 
(i) 'Ine additional energy capacity the projects are expected to provide; 
(ii) Altemative me1ht1ds of electricity generation; 
(iii) Existing and altemative Projects infragtructure~ 
(iv) An overview of any alternatives considered econom icaUy feasible; and 
(v) Tin:: implications of development for po[cnlial futw-e developments in the 

I>rojects Area 0 f int1uence. 

5.1.5 Regulatory Review 

Identify all regulalury approvals applicable to the PrC\jects, including enviromne~tai 
and operational approvals at the municipal and national levels. Summanze 
government policies, integrated resource plans, and planning or study i!litialiv<:-~ 
pertinent to electricity generation and geothermal development and discuss their 
implicalions fiJI' the Projects Review applicabie international agre.ements, policies 
and guidelines and indicate their implications on the pmposed projects. . 

5.1.6 Summ:ny orElA Reports 

Summarize the EIA study report including environnlental und sllcio-ctOllOmic 
implications of ke} constl1lction and operation activities associated with the Projects, 
pr()pos~,d mitigation strategies, residual impacts: monitoring progmms, CUUllll11tiw 

em~cts and any foilt~w-up programs reqllired_ 

Include a glossary or terms and ,I list oj" abbreviations to assist thc reader in 
underslIl.nding the mat(:rial presented. include tables that cross-rcference the report 1(, 

the EIA Tcrmg Dr Rcf:!r~lJce and l() .my CUrrellt applications submitted pursuunt t,) the 
national leg;): rt,quircm~nts 

5_2.1 Dcvc-Iopmcnt of Pl"Oject Sih:s 

fJe~cribe the Stle selection. projeCt componcniS and prot'l::~;s for the pmp\)::;cd facilities 
induding lill' fotlowing: 
(i 1 J'hc eCt)lhlmic, tc:chn!t:ui ilnd C!1V!rnlUl1cntal Jactorr; ihat conrrihllH:d tt' til", 

dccisi('H-mddng pn\ccss lhl' development within the Pr0jCt;t~ Arc,,; 
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5.1.2 

(ii) 

(iii) 

(iv) 

(v) 

(vi) 

The sitc selection process for new infrastructure such as location of neW 
powerhouse, office buildings, access roads, water supply, ctc. Indicate the 
technical, geotechnical, economic &!'ld environmental criteria considered; 
The general geothermal development activities and schedules tha.t characterize 
the cOrultruction. operation, restoration, and abandonmenl phases; 
The proposed geothermal power plant construction methods, designs criteria, 
development activities and schedules tor (he Projects, including activities such 
as vegetation clearing, soil salvage, waste disposal, road construction, 
water quantities, and reclamation; 
Maps and diagrams at appropriate scale to illustrate the develQpment plan, 
management systems and associated infhlstructure; and 
Specific activities that will be undertaken to prevent or rcciu<.:e the potential 
adverse enl'ironment<1l or social impacts through project processes, 

Infrastrncture, Utilities and Transportation 

Describe infrastructure componenls, proposed ami eXlsttng, for the development 
within the Projects Area of ini1uen<;e, Descriptions Pi' infmstructure will include the 
(,\lowing: 
(i) Public ~{!1d worker access: 
Oi) Utilities; 
(iii) Raw malerial handling and transport; 
(Iv) Cotnp"nenis idcu'ilkd through public participalion program: 
(Vi Location plans f' Iflti'astfUcture stich as processing, ollicc~ wasl(:' 

management /'i1ili it!s: 
(vi) The anticipalcd change:; [0 trartie (c.g., type and volume) on public roads, 

from the !)rojcct ,ite, durill~ the conslruction a.nd operation ,If lhe Projei.:L 
(vii) Discuss and ~~valuat(' any expected impact and ~uggcst any required mitigalion 

measures; 
(viii) How th~ materials will he movC'J to mid li'mTl the site: 
(ixl How wllt,'n':,;l1rse cm,sin!!s win he:: handkd; nntl 

(:-<, IlL'\'! puhlic W::CCSii to, <'I' Ivi;i1in the Proje;;b will be Ulimaf\c'd !{)r t'iKh phase 
"r 111<.: Project. 

I 
I 
I 
I 

I 
I 
I 

fdcillify ail pOknij;-,! " .. !!rcc'; "I' "lnissit'll~ i'!\111l ,k"'ioplllC'nt within (he Prl1jcci :\c,:a. ill1 
I<\f {'Hch source:: ~~ 
(i.l Iksci'ibc till' ,:rnissi(li1~ lIl~S. N( l:" ('( J:., toial !)31ti(;\Iidks. P;Vi lO, PM.;" 

Voiatik lIg, metals, ~lr.; ji-r>iil the' pIt.j;.:ct im:!tldiJli~ emissions from, I 
"pcrilling equipment. whi\.'lcs. Velli!b1j'''L katin£t. road.- cntslwr alld '.I!her 
rilcilitic,,; '-
Dl'scrihe ;he ;l'11"l1ih:rin!, .lI1d ""Ilirtll ·'·.·.le!11:·; iila! K..:nCit:!l pm[1(1SCS to ust': 
iud I 
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(iii) Describe the management program to address: all relevant fugitive dust and 

other emissions. 

S.l.4 Water and Wastewater Management 

Identify the process and potable water requirements for the Projects including start up 
and emergency operation conditions, Describe water treatment requirements and any 
chemicals that the project plans to use, and: 
(iJ Provide a baseline description uf water quality through use of water samples 

tested in I\TEMA accredited IaboratOlies. 
(ii) Identify potential sources of w!ller quality concerns associated with the 

Projects; 
(iii) Describe plans It) monitor and prevent or {'educe impacts on water quality; 
(iv) Provide descriptions Mel drawings for water m£magement facilities; 
(v.l Quantify water div~~rsiolls from stlrf.~ce water or well water systems La meet 

process and potahle water requirements, indicate the sOun;<: (}f the water and 
release locations; and 

(vi) Providl: II :mnllnary of KenGen mal1agemcnt phm to prevent or reduce impacts 
io surface and groundwater tl(nv, and a spill response plan should an 
acc·identa! release oceur, 

5.2.5 Hazardous Hydrocarbons, Chemicals and Waste M.aoagcmeni 

Provide a Wagle manag<:'l1Wl1i pian tbr tht' proposed operation. including inform:l.tiv:1 
on waste qmlntitj~s, storage, handling and disposal methods for :::ach waste Iype, and: 
(I) Pmcl1lial snun:"., of W1isl,~ ,LSsnciated with ,h) Proj::t'ts; 
OJ·) lhc location and amoun! or all chemicals stored on sit..: with 11 description (ll' 

~oiltajnllle:llt and t:nvilonmelllal protection measures: 
(iii) ldellti fy !ll~ [oCalion, nui me and 3mount of on-site hydwearboil storage; 
(iv) Dj~cl.ls:; cLmt<l.imnent and otht,l' environmenlal protection measun:s; 

(v) DCrrH)\1strail;:' how scicckd practices comply \"lith nation~l regulations; and 
(vi) I)o.::scrihe K<:nCiell';; plan to minimize and rccvde WU5!CS, where possible. 

S.:U. Monitorinj!, Operation allll CUlItilll!,ClU'Y !'hms 

Sumrnariz:; the h~y elcmen!~ d ~llvjrmHnen'aL iI(,~t!lh and ~a!l~ry phn.\{ and !,il)gram~, 
dnd d(:~;nihl: (:orpnrale pflh:i(s and procc;d:Jr<.:':', opr:mkr -:ornpcft'Hc: !raining 
pn'!.'xnnls, spill ,md C\1)I:;$IO[1 rCl},\nil1[! proccdun~:" ;1Ilt! ('!t1crgcllt:: rcsp()n~e plans. 

l'i\,;vide H C'()i'ICCpHn! :..:ite l~h~nH.k:1tnll~~nt ,1;1:1 r"'h;.rrHlt)nJ \.:kn·'UfL p!aj~ {:,11' the Proj'l'~:';'; 
,\rea~ inl._·tHdin~' 
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5.3 

(i) Restoration methods relative to drainage control, land stability, soil salvage, 
soil replacement, re-vegetation and interim land management; 

(ii) Identify restoration and land use objectives and describe how tht:. restoration 
plan will meet those objectives; 

(iii) An outline of the restoration schedule and a c.lescriptlon of how restordlion 
success will be measured and evaluated; 

(iv) A re-vegetation plan including flora types, timing, monitoring, interim land 
management (erosion control) and invasive species conlrol; 

(v) AnJicipated waste types, th.eir sources and amounts; 
(vi) A waste management Plan for the decommis.'1ioning exercise; and 
(vii) The anticipaled ditferences between pre- and post-dcvcloprncm landscape or 

vegetation types, \'vildli:fe habitats, aesthetics, traditional uses. recreation lIse, 
or commercial openltions, 

Euvironmental and Social Impact Assessment 

5.3.1 Impact Assessment Requil'ements 

!'rovide infonn(lliolt on the c:<isling cnvironmt',lltal resources anJ resource lilies thot 
could be aftccted hy proposed geothermal development:;. fdentifv the environmelltal 
comp()OenlS potentially affected by the Projects. Describe and rationalize the 
selec:Lion of key indicators selected. These environmental indicators will be used to 
estimate the sc;le of impact and to evaluate the appropriateness of the environmental 
mGlllagemenl prograrlls. For each environmental component and indicator: 
(i! Describe the ¢xisfin : hI sdine condition: 
(ii) Identify the activitil; a ;sociated with the ProjCCts Area that have the potential 

to ancct the cnviml' meatal component and indicator being (lmsidere,d: 
liii) Describe: lhe naturt' of the environmental elTect.!' aRs()ciatcd with the Projects, 

including infiJrmatiol! on magnitUde, probability or on':Llrr.::r;ee, Ih;quency, 
extent, duration anc.l seasonallirning for each environmental clrcel: 

(iv) Present ellvironmental protection plans to prevenl, minimize, or mitigale 
negative environmental effecl~ from the Jlrojects; and 

(vI PrCSCI11 an FnviroJtmental Managcn.:nt Pian to idt'mify, mOllitor ;.tnd mWl,lgc 
po!eniial c!lviron!lH!ntai ch<wgcs in order tu dcmnn,:(ralL' (hat (Ilt: Pwjceol, ".i!! 
operate in an el1vinmrnenlally sOllnd manner o\'er the Ii!;~ orihc Proie~'l 

'I ') :ISSl'S:'; the clIl11ulalive cnvi.["f,I\Hil:ntal dTcl:!~: 
i,i! Dest:rihe the mcthodologj used to idemil)' and assess the i:Ujlluial!H~ eJli:'c[S 

lind pr()vidc lhl' oet<lil ciS to !lmv conclusio!1s were drawn: 
(id Ddim: the Study An:a' ~ spati,d and temporal h, :11!1(Liries fl'f (";Jell 

environmental cnmponenl ;Hld inclicator ~xamind: 
(Iil\ AssICSS the reas()I1uhly-lofCSec1lblc cnvjrol1l1ll~nml c(lcc'U l,l !hc proposed 

PH~ictl$ in combinatioll with o!i1l:r i.':-..is!in~ ilnd propllsc:d "rnjcct:;, ac!i\'itic'; 
,md land uses in lhe rcginn; ilnd 
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(iv) Assess the appropriateness of information from other develcpments used and 
identify auy deficiencies or limitations in the information. 

5.4 Dc.'IeriptioB of Baseline Euvironmental and SOi!ial OmditioDS 

(',ollate, evaluate and provide baselines data on the relevant physical, biological, and 
socio--economic characteristics of the development site and area of int1uellce. These 
include: 

The physical environment: geology and seismic history of devctopment ar~as, 
topography and drainage paUerns, soils, climate and meteorobgy, ambient air quality. 
ambient noise ~missions. noise and air emission sources, surface and ground water 
hydrology, water resources and adequacy of supply, existing water pollntion 
discharges, and receiving water quality and other parameters. 

The biological environment: type and diversity of flora and resident and migratory 
faunal c(lmposilion, .rare and endangered species within or in areas adjacent to the 
project deve!opmcnl shes or high voltage mm~mission lines, sensitive habitats , 
illcluding parks. or reserves, significant natural sites etc., specie,.; of commercial 
importance and species with polential to bt..'Comc nuisance, vector'> (1f dangerous. 

The socio-cconomic environment: including bolh present a.IHl projected where 
appropriate, population stmcture, land. tenure and ialld use systems, planned 
development aelivitics, c()mmlmity structure, employment, distribution of il1come, 
goods and services, recreation, public health, cultural properties (archaeological and 
historical sites), indigenous people, customs, aspirations and attitudes. 

Descripf.ion of relevant Legislative and Reguliitory Considerations 

The relevant regulations and 3(Mdard~ governing environmental llt!ality, health and 
safety, wildlife con~ervali{}n and lither ecohlgically sensitive areas, iand use, etc, at 
lo(;al, regional, national and intemationallevds, shall be described. i !lese include, the 
national EMCA (1999). Environmcniai UmpaG! Assefisment and ·l,.udit) R;;;gulalions 
of 2003, Wildlife Management Act, Water Act, OHSA (2007) dc. and appikabJt' 
interualional guidelines sllch as the lDA, EEl AFD etc If lnm~h()undary impacts un:: 
likdy, rc'lev<.11lt convention,; should be described 

['he FlA stnJy [emn V/!1i he required to CCllTY (lI.!l (Ill initial seppi".'! of the pl)I:'..'n1ia! 

ellVinHHrttl1!:d illlpa\.:(li uri:;!n/;!, from the proposed pw.ict:t. Further ;)l!\'cning or the 
impacts will he {lime Ie) nam'w down to the mos, signiiicani impact;; alkr 
identification nf Ih..: pu[clltial l'llvirOllH1<':rJlal impacl.~. The!>(; will incJuut: bUI !lor 
lirniicd 1(\ Ihc fi)J!(>wing: 
1\ de<;criplioll 01 ali thc ellvironmc1!ial imral"l.~ on l1!1lUI\.' am! human ~:nvinmmcl11'i 

........ : 
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5.6.1 

(i) Air quality - impacts of fugitive dust and gaseous emissions for example 
hydrogen sulphide (I-hS) on a.mbient air quality and health of workers 

(ii) Noise emission 
(iii) Warer sources, quality and quantity 
(iv) Wildlife conservation 
(v) Social concerns 
(vi) Traffic 
(vii) Vegetation cover 
(viii) Induced lalld use changes 
(ix) Occupational health and safety hazards 
fx) Solid, liquid waste disposal 

Land Tenure and .Laud Use Sy:dems 

Provide (he t<)llowing: 
(i) The exi:;ting land uses in the Study i\rea including, cornrner.::ial, fishing, 

agriculture. forestry, wildlife and tourism and cultural uscs; 
{iii Describe the land {enure and land ownership systems ill the project area; 
(iii) The local community traditional and existillg land use practices including 

agriculture, water source, livestock kt."eping and fishing; 
(iv) Any wliquc ~ites or special features in the Study Area; 
(v) The land use interesu; of other groups or community initiatives; 
(vi) Description of th(' land UllC and resource policies and planning iJlitjative~ ill 

the Study Area, i Icluding wildlife management and consel"Vatitltl. basin-wide 
inlegrated mana! emenl plans; water. and the energy Ptilicies of Kenya. 
components <Jf ftc Projc(;[S thai I .. :.ve the potenti,ll to afTeel other land US<·S. 
and diseu1's ihc nature and significance oCthe effects on those land uses; 

(vii) The aCBthetic iTlJpact~ (1(' [he Projects 011 regional recreation <1ctivitic::; unu 
public land lIseS during and afler devciopment; 

(viii) Mitigation strategies \(' addr~ss these anticipated impacts. and (}ltllilJ,~ 
KenGen's management capadl; 10 implement these slraicgie~; 

(ix) [be puhlic par1iciration pr0gram 11m1 pllms to mitigute impacts with tl1e: 
cxisj ing land users; 

I,.{j Dc.qcribc thc effects of incrl:ascd trilfnc ml transpm'!,!(!on rcUI~S: 
(-::) fhl: cumulath,r effects of the ProrC<:b rtiJ!lvc to other cxis(ing or nnJDc>s..:d 

projccts on rcgiOlw' Hild publi'~ land usc's, im:lmli!l!! a[!~icul;lIn~' ;m1l 
:-:eUkrnenl.:;, 

(xiii The pians hi lniliglltl: the diccls ,)fl/]<.: l'I"I))(x'l<; find lhern;,![\.;, conc;ldcf'cd. 

Climate, Air' Quality alii! Noise 

mSCH8~ the bascfine climatic and ambient air quality and n('is.;' emissimlS conditions. 
III addirioll. !1wdd dispI!:ISi,)l1 \lC idcrtiificd air pollman!.' and noise spread and rw\'idc 
Ihe following iniill'mmil'l1: 
til Projects comp,'[1L'fliS and acli,'illc:; l!Ja! wil! ilifc''C! air qualify bolh }O(,dtr.v aHa 

n.:git'l1ally; 
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OJ} 

(iii) 

(iv) 

(v) 
(vi) 

(vii) 
(viii) 

fix) 

ex) 

(:d) 

Air quality components of concern, including emissions from point sources 
and their dispersion contours, fugitive dust, coomuction, and vehicles; 
Possible effects from the 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 these changes. 
DiscU8S how air emissions will likely disperse in the Study Area . 
Describe methodology used to detennine challges in ambient air quahty, 
justify the methodology used, and identify any shortcomings or constraints on 
the 1:1 ndings; 
A plan to minimize dust emission levels from tile Projects; 
The nature and significance of changes in noise levels as a result of the 
Projects; 
'[be implications of increa..ed hydrogen sulphide gas Ilnd noise levels ~nd 
proposed measures (0 minimize hydrogen sulphide gas and nQise resulttng 
from the development. 'nlis will be done considering magnitude, frequency, 
duration and time of day and the performance potential of these measures; 
Cumulative effect:; of the Projects in combination with other activities in the 
regional Study Area; and 
Mitigation and monitoring measures tn addres~ climate, air quality and noise 
concerns, 

5.6.3 Geologyl Hydrogeology, Terrain aDd Soil Profiles 

[)(:~;cribe !md map, on an approp11litc s{.;aJe, the geology, terrain and soils, und 
drainage p,ttt~m, of the Projects A.rca. Also provide th:! following: 

(i) A biopllysicai mup ofthe Study Area, including mapping of tnpogmphic ami 
g;;;ologicalllnd hydro-geologic features; 

(ii) An evaluation of the sensitivity of geological properties in the area in relation 
£0 the prnjcct.~ and to pmjcct activitics suC'h as earthworks; 

(iii) Soil materials and lalldfomls in the pr(~lects Areas prone to erosh.m; 
(iv) All evaluaiiol1 of the geolugical stability of (he area inc.luding the frequency 

and magnitude of earthquakes in the area; 
Iv) The compol1cn15 of the proposed devt!'lopmtOuL'i thal haVi: the potential h' 

anCd gedogy, hydnJ·.geology, ierrain ilnd soils; 
(vi) The natllr,,' and $ignitlc1mce oflhe anticipated c!umgGs to the prc-(kvdopmcnf 

[opography. c:h1V<ltioo, drainage patterns and ,nib th:ll wiii resuh from sllrlllCe 
dislurbane(: (It the sile and ;tllY potent i;d !t!l' subsilkllce; 

ivii) A soil m:magemcnt phm hJ t'nsurc proper Sllll salvag<;,. sloragt~ and 
repia('(:ment when reql1 i [<"II li'F re:,fnr"i it 'r1' 

(viii) Cumuhltlvc effecls olth.~ Pmjl'Cl;' ill comiJir;a!i(Hl with D!Il;;:!' HG!ivitie:; ill illt: 

n:ginn<!l Study Art'a: alld ., 
(ix) f'viitigalion meHsures lli he impkrnl.'llit'd ll' reduce irnracls or cf[i~cis. 
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5.6.. Vegetation 

(i) Describe and map, the vegetation communities in the Projects Study Area; 
(ii) Describe and evaluate the tOl'est resources, if any, aITected by the Proj..:cts 

development, 
(iii) Identify the components of the Projec.ts development that have the potential to 

affect vegetation and forest resources; 
(iv) Discuss the mitigation measures to be implemented to minimize impacts on 

vegetation and forest resource:;; 
(v) Identify rare, threatened or endangered plant species or communities found 

here and their associated habitat requirements; . 
(vi) Descrihe measures to avoid or minimize disturbance to rare plan! species and 

connmmities. and 
(vii) fdenti(y cumulative cffct:ts nfihe Projects in combination with other ar.;tiviti<:s 

in the Study Area, 

5.6.5 Wild lire 

0) Provide a derailed description Oil the wildlHe types (both !errcstrial and 
aquatic) in the i\rea of Study; 

(ii) Describe wilJliie habitat types, quality (IOU wildlife use in the Projects Area of 
influence; 

(iii) ldentify potentially significant wildlife species, and associated habitat 
requircrnem.s: 

(jvi Identify the Ct.lmpCl c'j ts of the Projects lh!!J havc the potential tl) afted 
wildlife. wildlife 11<11 II< I usc and habitat quality; 

(y'l Identify indicator 31="(: cs in the Proiects Study /\rca vihere thC'y assist in ihc 
understanding of the irnpilcl~ "f Ihe Projecfs: 

(vi\ Identify the pf!~dklcd elTi::cts (If the Projects on wi!d!ir~. wildlile habitllt and 
habitill quality during and t(li!owing dt'commissioning; and 

(vii) f\ mitigation plan to minimi/C' wildlife habitat !()~S ,md distlirbillKe to wildlife; 
rviij,) Identify r.l1rnlltarivc: d'Ccct, "rille Projects in com!:>ina!i,m with nth~r adi\'ities 

in the n:giilml! Smtiy Arc';;. 

5,6.6 Hydrology 

lk,;,ribe the Idiulliii[:,'.: 
(i) Til", surrhcc drainage P'Hi..::nS and snri'acc :md UlH.1c:'l!,l'()und wl.Her hydro;"...,}' 

\)i the Sillll:, .'\Ica. 

Iii 1 Id..::nti f: 1b.:: inrl'll~t!'UClurc :h~\t will lx lIsed iI.' Ined drainage, prnce,~ '."Mer. 

fire pn'Hx,tion :md sewage m,magCrllL'liI rcqulrt:nl<..:nis ,n siic; 
(iii) Identify waSlcwaler elDueni:" ,tnt! l'w1(lITlrol1l the Projecls l\rens of illiluence; 
( IV.J I'Ile alterati(,,,:; in Suri':1CC drainage' p.i!iCI":,,; ili the Projecls, the impaeL~ tIl' 

ih';~l' dwnges '.In d\!wnstr':~Hn ,'in::!:; an,1 hilI\: fhcs~ impact:': will be milig:ltcd 
and monHmed: 

i, i Discu:,s th,- prububie m,l\imlll1l nu.,,! ;lIid ill',ximurn prccipilillion events 
I'dmiv.:: to proieci design and "llns<'qu,'Il! inllillhti,)n of ;;urrounding land. 
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(vi) Identify cumulative effects of the Projects water requirements in combination 
with other activities in the regional Study Area. 

Water Quality 

Undertake the foHowing: 
(i) Describe baseline "vater quality conditions in the Projects Area of influence 

with reference to the appropriate water quality parameters; 
(ii) The activities that have the potential to affect surface and underground water 

quality and aquatic communities during !he life of the Projecl.s: 
(iii) A.<;sess the magnitude of the potential impacts of acth.ities on surfhc-e water 
~~ , 

(iv) Determine the local and regional extent of potential impacts as w-el! I:I.S theIr 
frequency, duration, magnitude and seasonality; 

(v) Assess the magnitude of each potential imptlc( on water quality relative to 
exisling water quality and accepted water quality guidelines; 

(vi) Desl.~ribc [he proposed mitigl:ltion and monl!.llfll1g llH!asures (water 
management and wasie water management treatment systemR) !o protect water 
quality; and 

(vii) The cumulative effects of the Projects in comhination with other activities in 
the rcgiomJl Study Area, 

Fisbcrie.' 

Provide th(, iolluwing: 
(i) The tisherie.:: n:s()urc~ in the Proiects Studv Area of iniluence, including 

~peCi!~H ~(\lnp(\sil!on. distrihution~~ ft>httive" ublJndance~ seasonal habitat. 
movement patit'l'Ih and g<:ncral1ir,~ histc.ry patterns: 

(ii) klentirj crilical '.lr sensitive habitat such a~ spawning, rearing, and migration 
areas, with !'clercnc!.! 10 spccie!-l' distlibulinlls: 

{iii} IdcllliJ\ the comp..,,,,:nfs und activities <.ls~()ciatcd with the Proiects thaI hilve 
the -potential to arke[ Ihe tishcries re$ource and nabilat d~ring and lIfter 
the Project dev<:lopmcnl. 

(iv) Di.';ClISB tht: nalur..: lind sigllific~llJl'!; (If the predicted irnpuct~, their duration 
ilnd lhdr i[1<:tlal extent (sill'-specil'il.:, it',;al. l'r regional): 

(v) A .. proptl~ed mitigalil'n plalllO m)nimil.l ' dTc(;(~ nn Ihe lishcrics r:;Si)tm.:l' :,nd 
Imbitat: :mJ 
Idc!1!ij~, cUIlHlIalivt dl.<:l:h "i'Uw 1'1'I')Ce,,; ill cumhination I.-vitll (llhcr aClhilit~, 
in the Ic!!iclld Stuch ,\I'C, 

!Ji::.-:.u:-;;; (he: namr,' ilnd signi 110m: . ..: "i.til,' ,'ncrali, 'tiS in the l'wieGI!': A tea til' i I1I111t~nt:" 
on !he reginnai and-local sl)cit."-"C!.'!111m!C c(lT\di:j,i!1:; and tlw impa,:ls ;·Is.:;()ci,.,k:d \\iih 
thes,~ elTc(lS, illeludim: \:')rlsidlT:!lif'1l "r ill\. hll('o\I.1ni!: 
Ii \ \\i,.)rkl~ In:,;, ~ , 



(ii) 
(iii) 
(iv) 
(v) 
(vi} 
(vi i) 
(viii) 

(ix) 

(x) 

Local employment and training; 
Market opportunities lind procurement; 
Local services and infrastructure; 
Timing nnd size of workforce during constnlction aod operat.inn; 
Tomism, recreation, hunting, and fishing; alld 
Population changes; 

49 

DisCllss corporate policies and programs respecting the use of local, product:; 
and services. including an estimated breakdown of locall:v and non-locally 
sourc~d row material, construction labour, and total owrall benefits of the 
proposed geothermal development: 
Discus;; the socio-economic implications of not proceeding with the Project,; 
and 
ldemify the measures proposed to enhance positive effects or mitigllte 
negative effects. 

5.6. HI f'ublic Health and Safety 

5.7 

Describe aspects of the Proiects that may have implications for public health and 
safety and: 

(I) Describe plans to prevcm or minimize the potential for advcr!'>t: impacts on 
public health and safety; 

(Ii) identify concem.<;, if any, raised by the public during the envirOlunentul 
assessment process witll respect to heakh and safety; and 

(iiil Provide a swnm: ry of (he emergenc.y response pian and discuss mitigation 
plans that will b, implemented 10 el1sure workforce and public safety during 
construction and .lperation ()fthc Projects. 

Analysis (~r Projects Alternatives 

A comparison of the proposed project,.; ';Ite. de.'lign, kchnology. processc;:;. and 
mitigation tlIeasun:s f;)r adverse llegillill~ impact!' wilh (iny ,'!ht~r aitermHiyc power 
pr,)jeeB induding ";-.Jo Pn'jec[ Op{i<JIl" I,;HI he matico 

htcntification oI I.n~{i!Uti()nlll ;'leelis tn Implemcnl EJA R<:Cl)HHH('lldati()rlS 

Review the ini>lituti()oal i'1,:[llc\Vori; al Ilatiollal, I\;~i()nal ilnd /ocill lcvds :md 
reemnmcml ~Icp:-; ttl ~trellgthff1 or expand tbClll S(\ ,ilal Ihe manag"::JlI<:n[ a,ld 
monitoring plans in the EJA can Ix <:Ilt'cti\!dy impkmt:nled, The reviews m~: 
indu(k enactrmmt \,1' new IIl\VS and r~'gulati(\ns. agencies. illlcr-sccl()!'aJ ,m'ang{!mClll, 
management pl'Occdllrcs. !rail:ing, iinancin! ~uppon etc 

Di:I·cl"p Env ironnwnta! !'v'lanaf,letlW{11 Plalls Ii ·\Ws; 1:)1 ea<:h iii' !lit: pl'nposeci prnjects 
with clelaii~ ()f ic:~;;iblt! and COS! dIcclin' mitigation !l1ca,urc:s In rn.:vcnt or ['educe 
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each of the anticipated significant negative environmental and social impacts to 
acceptable levels. Iru;lude measures to address emergency response requirements for 
accidental events. The impacts and costs of implementation of the mitigations and 
institutional and training requirements will be estimamd. Compensation to affected 
parties fur impacts, which cannot be mitigated, shall also be considered. The EMPs 
wilt include the following; 

(i) Work programmes, 
(ii) Budget estimates 
(iii) Schedules, 
(iv) Staffing and training requirements 
(v) !\ssignment Df responsibilities for lmplementatkm of lh~ EMP. 

5, I 0 Devciopment of MooitOl'ing Plaos 

Detaiied monitoring plans for t;adl of the proposed geothcnnal projects will be 
prepared to monitor the implementation of mitigation measures and the impacts of the 
proposed projoct~ during construction and operation. An tostimatc of the capital and 
operating costs and a description of other inputs such as truining and institutiona! 
stnmgtherullg needed to implement the plan shall be included. 

5.1 I Stakeholders Con!!uitatioDS and Public Participation 

KenGeD will finance and assist the EIA consultant in obtaining the vi~ws and 
contributions of thf: stakeholders and the pUblic. The consultant will provide relevant 
material:,; to aftected groups and interesi.ed parties in a timely manm:r prior to 
consultation and in a fom1 and language tlwt is understandabl.C and accessible to the 
groups being .::()n~ulted, The Consultant should maintain a rcc.ord of public 
(~onsu[tations and the record will indicate: means other than CtlnsultattOIlS 0.g surveys, 
Llsed to seek \liew~ of stakeholders; the date and loc~lti(ln of the (;ofU;ultati.on ~eeti!1gs, 
lisl of attendees lind their flffiliatioJls and conlact addresses: and :itlTlllnary minutes. 

In ;;ummary, Ih{~ Consultant is eli.peeted 10 describe the following: 
(i) Puhlir pilrlicipation program for each of file Pn~ects, ind\IJing c,lllSUitllr10!1 

with local communities: 
(ii) Publi.: participation mcthod~. liming, and the type (.f iniimnatiol1 prl'video III 

the public'; 
(iii'! Summarize Ih~ issues idcllLilied during the public P,Il'UClpatIPIl pmccs;; 

inc1l!ding the vicw!\ offhe vark,us p:ulics with rcspe:::t ll' ,h,'<;,: issuc,,: 
(h,l include:\ lis( \,f' (he stai:;ehold<:,rs lha! wue reprcsem~d ,luring tht: public 

p<lrlicipatit}n pro('cs~; 
tv) The responSes to iSSll:;"S or COlKCWS mi~cd during lhe puhiic IMl'ltcipation 

(vi) 
program, anti 
Discllss public iupu( thaI has Ixcn lncurpOl'aIC'O inro ill'; proposed Project 
de~ign, ;,;nvirunmcll(aj m,lI1agC!Jl~1ll sy,tCI1l;(, mitigal ion riW1S, (llld monitoring 
pmgrams, 
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6 .. REPORTS 

7. 

The ESIA repon shall be concise and limited to significant environmental and social 
issues. The main text should focus on findings., conclusions and recommended 
actions, supported by summarie.'i of the data collected and citations for any references 
used in interpreting the data. 'The RIA report shall be Qrganized ltc.cording to the 
outline below: 

(i) Executive Summary 

(iii List of Acronyms and Abbreviations 

(Ii i) Table of (~otltents 

(iv) List of Tables and Figures 

(v) Policy, Legal aud AdminiZltrative Framework 

(\Ii) Descripfion of the Proposed Project 

(vii) Baseline Data 

(viii) Signi licant Envirollmenlal I1npacts 

(IX) Al1l.1lysis of Alternatives 

(Xl f:nvirom:ncntal M::Il1a .!<'mcnt PIallt (EM!') 

(xi) EuviromnenifllMol1!toring Plan 

(xii) Stakehokkrs ConSulli1licms ,md P!lhlk Participation 

(xiii} An Identification PI' Oap;; ill Knowledge and Uncertainties, which w(:!rc 
eneOlllllt'Il:J in ct1mpiling Ihe infimnarion: 

(xiv) /\t) Economic tmd Social Amilysis i.)f (he [lroposcd Project 

COf\SUL"f'J?'l'C TEAMS 

Thi~, UA study will require il1ler-di,;.(:iplinary ;lHniy;;is. The ",kills r~quired include fht' 
foJ iDwinl1; 
(i) Fnvil'onmemal [l.lanagclUGl1l ,md Planning 

(Ii l Fcolog)' 

(iii) f lydrnlngy ilnd HyJf\1gl:oin~'.\ 
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