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EXECUTIVE SUMMARY

E1 Introduction

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

At present, the Olkarla area supports three geothermal plants (Ofkaria I, 1l, and fil) that
generate electricity from the geothermal resources of the area. The Oikaria geothermal field
has now been subdivided into four blocks that include:

Olkaria East (Olkaria );
Olkaria Northeast (Olkaria |1);
Olkaria West (Olkaria ll);
Olkaria Domes (Olkaria IV).

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

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

In compliance with Kenya's Environmental Impact Assessment (ElA) process, as outlined in
the Environmental Management and Co-ordination Act (EMCA) 1998, KenGen completed and
submitted an Emvironmental Project Report for the proposed project to NEMA in August and
September 2008 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.

Proiect Description

The proposed power generation system and plant configuration have a conceptual design
similar to those of the recently constructed Olkaria 1! Power Plant. The proposed project
involves the construction of a power plant and associated infrastructure such as the cooling
tower, steam gathering system, switchyard and transmission line.

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

Project Location

The Olkaria IV Domes Geothermal Field is located about 120km Northwest of Nairobi.
Administratively, the project is located within Hells Gate location, Central division of newly
created Naivasha district (hived from the former Nakuru District) in the Rift vailey Province of
Kenya. It is one of the seven sectors of the Greater Olkaria geothermal area (GOGA) located
in the central part of the Kenya Rift Valiey located 6km to the south of Lake Naivasha.
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Methodology

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

The study methodology comprised the following activities:

Preliminary meetings;

Data collection and Document review;
Site inspection and discussions with site personnel;
Alr and Nolse Dispersion Modelling;
Ecological Assessment;

Social Impact Assessment;
Community Resources Mapping;
Meetings with stakeholders;

Public Consultation;

Data Analysis;

Reporting.

® ¢ & & ¢ % 2 % & s

The ESIA Repont has confined itself to the construction of Olkaria IV and associated
infrastructure, although where necessary, issues that have Implications on both existing
Oikaria | and Olkaria iI stations and the proposed Olkaria | Unit 4 and & have been examined.

E2 Legislative and Administrative framework

According to section 58 (1) of the Kenya Government's Environmenial Management
Coordination Act (EMCA), Number 8 of 1999 the proposed construction of Olkaria f 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 electrical Infrastructure ssction (a) electrical generation stations).

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

. Environmental Impact Assessment and Audit Regulations 2003;

. Environmental Management and Co-ordination (Waste Management) Regulations
2006;

» Environmental Managernent and Coordination, (Water Quallty) Reguiations 2006;

. Environmental Management and Coordination, Consarvation of Biological Diversity
(BD) Regulations 2006; ]

. Environmental Management and Coordination (Fossil Fus! Emission Controf)
Regulations 2006;

. Environmental Management and Coordination (Controfled Substances) Regulations
2007;

. Environmental Management and Coordination (Wellands, Riverbanks, Lake Shores
and Sea Shore Management) Regulations 2009;

. Environmental Management and Coordination (Noise and Excessive Vibration

Poliution) Control Regulations, 2008.
Other sectoral legislation relevant to the Project inciudes:

Energy Act No. 12 of 2008;

Geothermal Resources Act;

Occupational Health and Safety Act;

Water Act 2002;

The Wildilfe (Conservation and Management} Act;
The Fisheries Act;

Local Government Act Chapter 265 (Revised 1998);

* 5 & 2 & o »
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The Physical Planning Act Chapter 286;
The Land Acquisition Act Chapter 295;
Registered Land Act Chapter 300;

The Survey Act;

The Tourist Industry Licensing Act.

” & & & &

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

. Worid Bank Environmental Assessment Policies and Procedures and relevant
Safeguard Policies;

. Japan Bank for international Cooperation (JBIC) and JICA Guldelines;

. IFC Performance Standards;

. African Development Bank (AfDB) Policies.

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

KenGen's Environ | Management System.

KenGen has established Environmental Management as an integral component of its business
planning since the company was established. To meet ali 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.

KenGen has further articulated its commitment in environmental management to the public
and its stakeholders through an Environmental Policy Statement, which is aiso aligned with its
vision and mission statements. The environmental policy statement commits the organisation
to compliance with applicable laws and regulations, prevention of poliution, continuous
improvement and accountability to the intemal and exiernal stakeholders and the public at

large.

To successfuily 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 | and Olkaria If Power
Plants and carry out monitoring of various parameters.

E3  Description of the Project Environment
Climate

The climatic features in the Rift Valley, including the project area, are closely related to the
altitudinal changes and varlations induced by the local topography. The floor of the Rift Valley
experiences higher temperatures than the highlands. At Naivasha (1,829m above 88a level}
the mean monthly temperatures recorded range from 15.9-17.8°C with a mean of 16.8°C.

The mean monthly temperatures in Naivasha town range from 24.6 — 28.3°C.

Air guality

The geothermal power slations assessad in this study operate by collecting steam from the
geothermal flelds. The steam is used to drive turbines which generate the electrical energy in
a similar way that a coal-fired power station would. The used steam is discharged as liquid
water and vapour. The water vapour is harmless in the atmosphere, but associated with the
steam are non-condensable gases including carbon dioxide (CO,), methane (CH,) and
hydrogen suiphide (H;S). The CO, and CH, do not pose a threat to ambient air quality,
although they are, along with water vapour, greenhouse gases, but H,S can be loxic at
sufficiently high concentrations.
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There are no ambient air quality standards for hydrogen suiphide 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 0.10ppm {0.15 mg/m®), beyond the
immediate power station boundary.

Hydrogen sulphide concentrations are monitored by KenGen In and around the Olkaria | and 1i
power stations using manually operated samplers. Twelve sites are monitored at Olkarla |
since 1997 and six sites are monitored at Olkaria 1] since 2003.

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

Some of these sites are in tocations that could reasonably be classed as accessible to the
public or at least representative of this area, e.g. KWS Gate, Lake Side, Lake View and the
well sitas (OW 10 and OW22). Most of the locations record low concentrations, at the well
sites as would be expected, the odour threshold is frequently exceeded, but none of the
observation exceed the United States the TLV for hydrogen sulphide which is set at 10 ppm
(15 mgym3) for an eight hour exposure.

Noise quality

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

In addition, geothermal projects invoive 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 carned out on a weekly basis at Olkana. Data collected between,
January 2005 - June 2009 were analysed for both Otkaria | and Il

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

20Nes.
Lake Naivasha Basin

L.ake Naivasha is a shallow basin lake, situated BOKm northwest of Nairobi in the Kenyan Rift
Valley. The name Naivasha comes from the Maasai “s-naiposha”, 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
waterfow! 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 solls of
the surrounding hills and the valley bottom produce grass where the pastoral Maasai bring
their herds for dry-weather grazing, thereby depending on the lake and its various watering
points.
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Soils

The soils of the project area differ widely in depth, texture and chemical properties mainly due
to the local geology of the area. Lithologically soils of Naivasha area can be broadly classified
into two broad categories including the soils developed on volcanic rock materials and soils
developed on lake bed sediments. The former soils are mainly derived from mixed
assemblage of acid and basic lavas while the lake sediments are composed of a mixture of
volcanic ash, reworked volcanic material and autochthonous organic matter. Along the south
eastem shore of Lake Naivasha, diatomite up to 1-2 metres thick is present while in the north
and notth —eastern shores, silts, clays and recent deposits are common (Thompson and
Dodson 1963).

Geology

Olkaria volcanic complex Is characlerized by comendite lava flows and pyroclastics on the
surface and basalts, trachytes, and tuffs in the subsurface. The litho-stratigraphy of the Olkaria
geothermal area as revealed by data from geothermal weils and regional geology can be
divided into six main groups: Proterozoic “basement” formations, Pre-Mau Volcanics, Mau
Tuffs, Plateau Trachytes, Olkaria Basalt and Upper Olkaria volcanics.

JTooography

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

Flora

The Olkaria IV {Domes) area and the entire Hells gate National Park is composed of tress that
are up to 20m in height, whether open continues canopy or not. The area is mainly covered by
Tarconanthus camphoratus and Acacia xanthophioea trees mainly standing up to 35m tall. A
few of the areas and mainly where the water table is high have some Acacia drepanoiobium.
The woodland vegetation in the project area is a rare feature. In this community, patches of
Sotaria sphacelala appear towards the sloppy grounds. Many of the spaces in this community
are occupied by Aristida, Eragrostis cillanensis along with Tragus berteronianus.

Fauna spegiss

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 animais
include the Eland, Steinbuck, Klipspringer, Water buck, Zebra {Equus burchell), Kongoni
{Acelaphus buselaphus), Gazelles (Gazella thomsonii and Gazelia grantif}, 1mpala
{Aecpyceros melampus), dik dik {Rhyncotragus kirkii), African giraffe (Giraffa camelpardis) and
African buffalo (Syncerus caffer) among others. The Jackal, Olive baboon, Rock hyrax,
Hedgehog, Aardvark and leopard are also common species found in the Hells Gate
environment,

Avifauna species

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

Social Environment
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The power station development area lies In privately owned Kedong Akira Ranch, adacent 1o
Hell's Gate National Park, which was gazetted in 1984, three years after the East Olkaria Power
Statlon commencad operation.

The proposed site of the Olkarla Domes Power Slation lies approximately 3.3 km south east of
the existing of Olkarla | Powsr Station. The southern boundary of the closest flower farm
{Oserian) is approximately 5.2 km to the norih-northeast of the proposed power station site. The
Lake is approximately 5.3 km to the north and Naivasha Town is approximately 22km to the
north-northeast.

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

The secondary impact area includes those areas where the direct workforce and immediate
suppliers of indirect labour (both for construction and oparation) could reasonably be expected to
commute on a dally basis. This includes market centres llke Kamere, DCK, Kongoni and
Karagita, Ndabibi, Moi Ndabi and Maiella.

Cultural Environment

The cultural environment of the project site is mainly influenced by the Maasai Community
living in the project area. They are pastoralists and keep cows, goats and sheep as the main
source of thair livelihood. The settlers graze the vast terrain as this has provided pasture for
their animals from fime immemorial. The Maasais have lived on this land for as long as many
of them can remember. The Maasais have a unique land tenure system and have permanent
residential places known as “Embamat” and live in large communities. However, should these
permanent {ocations dry up such that there is no shough pasture for the animals to graze on,
some of the Maasai community will move out of the "Embamat” in search of pasture
elsewhere temporarily for a8 long as a year or so only to come back when animal pasture is
restored in thelr previous grazing grounds. The temporary nomadic residences are known as
ligoborl or Emuate.

E4  Project components

The process of generating geothermal electricity at the Olkaria IV will be exactly the same as
that for the existing Olkaria l! power plant. '

The main constituents of geothermal fiuids are geothermal steam and a small quantity of
geogas {comprising carbon dioxide, hydrogen sulphide, oxygen, nitrogen and methane).
QGeothermal steam will be used to drive two 70 MW turbines, and is therefore the main raw
material. ’

Three main waste products will result from the process:

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

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

Activities during operation will be the same as for Olkana I, 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
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flulds to electricity. The conversion technologies are dry steam, flash, and binary cycle. The
type of conversion used depends on the state of the fluid (whether steam or water) and its
temperature, The proposed Power Station will use flash steam technology.

E6 Public consultation and disclosure

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

kit nsull
Consuliative 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 Naivasha and local administration right from the DC to the
Village Heads).
. Al least five Public Meetings in the project area.
. gtakeholder’s workshop held on 21 October 2009 to present the results of the ESIA
tudy.

1 KenGen 10/9/08 » KENGEN staff
s  GiBB ESIA team
2 Naivasha District | 12/9/09 « District Commissioner
Commissioner's « KENGEN staff
Offices ¢ GIBB ESIA team
3 Simba Lodge 14/9/09 » District Commissioner
Naivasha. « Village Eiders from manyattas in project area
s« KENGEN staff
¢  GiBB ESIA team
4 Naivasha District 17/8/09 s District Government Agency Officers
5 Naivasha District 17/6/08 « District Officers, Chiefs and Sub-chiefs
6 | Kamare Centre 23/6/09 s 72 villagers including chief
7 Cultural Centre 28/9/08 + Residents of Manyattas in the propcsed project
area.
8 | Ndabibi Location 29/9/08 » 72 villagers including chief and area counsellor
9 Maiella 30/9/09 + 1849 villagers including chief
10 | Moi Ndabi 30/8/09 » 44 villagers including chief
11 | Simba Lodge 21/10/09 « District Commissioner
Naivasha. « Village Elders from manyattas in project area
*» KENGEN staff
« District Officers, Chiefs and Sub-chiefs
s Other Stakeholders
Project Affy /£ PAPS, Project Beneficiari

Over and above establishment of the PAPs socio-economic environment, the census
questionnaire was also designed to get the comments of the PAPs on the project. Copies of
the responses are presented in Appendix 3 of this Repont.
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f tion
Acceplance of the profect

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 officiais
and some mentioned that already the proiect has been started by drilling the exploration wells
meant for the project within the area.

Identification of PAP,

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

nd acquisition expropr

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

Problem of social integration of family members

The mejority of those interviewed (80%) said that the expropriation and relocation of persons
to a new site means that the members of the relocated family must be socially integrated in the
new community. Indeed, people can live with a new community that does not have the same
social organisation as the one they are coming from. Chiidren and vuinerable people can
undergo socio-behavioural shock due to this shift in environment.

Land ownership

During community consuitation and at public meeting held in Cultural Centre which included
the residences of Olo Maiyana, Olo Sinyat, Olo Nongot, Cultural Centre and Narasha, and at
meeting held in Maiella. It was clear that there is conflict of land ownership between the
Maasai Community living within the project area and Kedong Ranch Ltd. The Land L.R.
No.8396 is a large parcel covering some 75,769 acres of land being a leasehold title for a term
of 9989 years from 1st May 1950 and registered in the name of Kedong ranch Ltd. At the same
time, the Maasai community has a claim on this land by virtue of having lived and used the
land for a long period of time thereby having an interest in the form of “Embamat” — permanent
residence. Part of this land would need to be acquired for the purpose of development Olkaria
1V power station.

There was also conflict of land ownership L.A No.839&/2 between the Maasai community and
Ngatta Farmers Co-operative Society Ltd. This is part of the land occupied by the Qle Mayana
Village presently.

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 tabie 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
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checklists and matrices, to identify the main sources and establish the potential impacts from
the proposed main project activities.

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

Impact assessment scoring

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

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

Posltive | cls

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

Stabilization of electricity in Kenya,

Reduction of costs of electricity and hence costs of business;
Promotion of economic growth in the country,

Contribution to the Govermment revenue,

Increased employment,

Improvement of roads and

Extension of corporate social responsibility in the project area.

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

Negative Impacts

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

Land acquisition and Resettlement,

Impact on Flora,

Loss of migratory corridors,

Loss of habitat,

Soil erosion,

Degradation of the cuitural values and norms in the area,
increase in the levels of crime of the area,

Degradation of air quality.

The impacts are summarised below:

Land acquisition and expropriation

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

. Olo Nongot;

. Olo Sinyat;
. Cultural Centre.
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For the project to be realised, the villages will need to be relocated. A Resettliement and
Compensation Plan is being drawn up separately for this aspact.

[/ ir Quali

The proposed development will have no impact on the local climate; however geothermai
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 acceptabie limits.

From the results of the air dispersion modelling studies, i is notable that the new Olkaria IV
power plant which will discharge the H.S 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,S emissions} than does the original 45 MW Olkaria 1 Power Station. The
incremental impact Is minimal.

The air quality modeliing has been done based on the existing power stations and anticipated
stations. The results indicate there is going to be effects of hydrogen sulphide (odour nuisance
and possible health effects due to exposure to 0.1ppm H.S5) to the communities living In the
following villages:

. Olo Nongot;
. Olo Sinyat;
. Culturat Centre.

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

im se Vibral)

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

From the results of the noise dispersion modelling studies, it is notable that Olkaria 1V power
plant will impact the following villages;

. Olo Nongot;
. Olo Sinyat;
. Cuitural Centre.

The noise modsiling studies for the project recommended that all seltiements outside the 35dB
(A) (LAeqg-10h) contour should be relocated as this land will be exposed to noise leveis above
the acceptable noise limits and there is no other cost stfective practical mitigation measure.

impact on Lake Naivasha

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

Historically, water-levels at Lake Naivasha fluctuate significantly and it is likely that they will

continue to do so. Lake Naivasha has no surface outlet, with the natural water level changes
over the last 100 years being more than 12 meters. The water level can change several
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meters within just a few months, causing a shift of the shoreline of several kilometres. For
instance, available data shows that the lowest recorded lake level was in 1971 at 18816 m
asl. Whereas in 2009 the lake level is at 1884.2m asl. These dynamics add an extra dimension
to the riparian ecosystem, as well as complicating the water resource management issues.

The amount of lake water drawn by the existing geothermal project and the proposed
development has been shown to be a small pmportion of the total amount of water abstracted.
in 2000, KenGen abstracted an estimated 919,840m” of water, and thls rate declined until the
year 2008 when the abstraction rate increased up to 1,300,620 m°. The increase in the
abstraction rate in the year 2008 was due to the increased drilling activities during that year.

Under nomal circumstances otherwise, when no drtlhng {8 going on, the average water
pumped from Lake Naivasha Is approximately 1400m° per day. The Olkaria IV will require
2500 m® 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
Iriigation purposes is 64,000,000m° per year. On its own therefors it is unlikely that the
expansion of the geothermai projects will significantly affect the lake level.

It is important to consider that over the expected 30-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 iife of the power plant. Contingency
plans should be made for alternative water sources for drilling and domestic purposas.

Impacts on flora and fauna

Vegetation will have to be cleared at the proposed site, as well as along the new steamline
routes. Installation of the steamlines will cause minor disturbances to animals due to clearance
of vegetation and increased human activity during the construction phase. Thess 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 earmarked for Olkaria IV is generally a wildlife dispersal area. Consequently,
development of the site will not cause any significant impacts on the faunal community.

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

insulating Qils and Fuels from the substation

Highly-refined, mineral insulating olls are used to cool transformers and provide electrical
insulation between live components. They are typically found in the largest quantithes at
electrical substations and maintenance shops. Sulfur Hexafluoride (SF6) may also be used as
a gas insulator for electrical switching equipment and in cables, tubular transmission lines, and
transformers. SF6 may be used as an altemative to insulating oils. However, the use of SF§, a
gresnhouse gas with a significantly higher global warming potentlal (GWP) than CO, should
be minimized.

Impacts of Fuel and i n Site from the substation

Spilled chemicals can contaminate soil as well as poliute inshore waters and hazardous and
flammable substances {e.g. diesel oil, paints, thinner, solvents, eic.} when improperly stored
and handled on the site hecome potential health hazards for construction workers, It is
anticipated that refueling and maintenance of large vehicles will take place on the construction
site and that, correspondingly, there will be storage of fuel and lubricants on the site.

Visual olics

The power plant and the transmission line will affect aesthetics by:
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. Visual impact of the additional power plant and associated infrastructure within the

landscape;

. Degrading the surrounding environment (intruding on the view of a landscaps);

. Enhancing a resource by evoking an image of sconomic and industrial strength in the
project district, .

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 includes the Hell's Gate National Park
and the adjoining land to the north, which may experience direct effects due to the project,
either due to being able to see the development, experience odours or noiss from the project.

Because of variabllity 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
whers other soclal and economic effects may be experienced. This has been taken to include
the Naivasha Location (940 km?).

The consuitarts 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 hell's Gate National Park, the
socig-economic aspects of the project will not cause undue concem,

1/ AID. TD’s gware

HIV/Aids and STD’s awareness during construction is expected to continue even during the
operations of the project. KenGen has well established programme which deals with
contractor's awareness and campaligns on curbing the spread of HIV/ AIDS and STD's
awareness and therefore it is anticipated there impacts will be minimal.

Negative | during Decommissionin

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

E8 Environmental and social management and monitoring plan
The Environmental Section at Olkaria carrles out monitoring activities 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 suiphide.

Furthermore, a number of independent studies have been proposed to provide baseline
information which will prove valuable in iater years to assess the impact of the geothermal
power plants on the area of influence. These studies would aim to establish:
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Impacts on resettied community;

Point sources of poliution affecting water quality in Lake Naivasha;

Vegetation patterns of Hell'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 Naivasha Basin.

.« & & @

An environmental and social management plan has been prepared to cover all the phases of
the project life: design, construction, operation and malintenance. 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 lle with the Project Manager and the
Contractors, respectively. After the delects llability period, responsibliity for the maintenance
of Olkaria 1V will rest with the Geothermal Manager, while monitoring wilf be undertaken by the
Olkaria Environmental Section.

The ESIA proposes that KenGen enhances its capacity of the Environment Section both
during the construction and operation phases of the project to be able to cope with additlonal
chalienges 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.

Conciusions

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 Protaction Agency regard gecthermal
energy as “clean energy”, as it is generally less polluting than fossil fuels. In addition,
geothermal energy is considered a renewabie as wall as sustainable resource.

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

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 wiil be mitigated on an on-going basis. These shall be included
in an updated ESMP,

in conciusion, therefore, provided the recommended mitigation and environmental and social
management measures including the Resettiement Action Plan are effectively implemented
during the construction and operation phases of the proposed Olkaria IV station, the
anticipated environmental and social impacts will, for the most part, have low significance.

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

1.1 Background

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

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

At present, the Olkaria area supports three geothermal plants (Olkaria 1, i, and 1if) that
generats electricity from the geothermal resources of the area. The Olkaria geothermal field
has now been subdivided into four blocks that include:

Olkaria East (Olkaria I);
Qlkaria Northeast (Olkaria [1);
Olkaria West (Olkaria ill);
Olkaria Domes (Olkaria 1V).

.« o o

Olkaria East production fleld supplies steam fo the 45 {15X3) MWe Olkaria | power plant while
Olkaria Northeast field provides steam to a 70 (2X35) MWe Olkaria !l power plant and an
additional Unit 3 is under construction. The two power plants are owned by Kenya Electricity
Generating Company Limited (KenGen). An independent Power Producer (IPP), Orpower
owns Olkaria |ll power plant that currently produces 48 MWe.

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

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

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

1.2 Project Location

The Olkaria |V Domes Geothermal Field is located about 120km Northwest of Nairobi.
Administratively, the project is jocated within Hells Gate location, Central division of newly
created Naivasha district (hived from the former Nakuru District) in the Rift valley Province of
Kenya. it is one of the seven sectors of the Greater Olkarla gecthermal area (GOGA) located
in the central part of the Kenya Rift Valley located 6km to the south of Lake Nalvasha (see
Figure 1,2 and 3).

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

The proposed location is at Kedong, Akira Ranch located to the east of the Eastem
Steamfield. Longoriot and Maiella Ranches are located to the south. Oserian Estate lies to the
north of the Northeast Steamfield and beyond Oserian to the west is Kongoni Farm. The
ranches are essentially catfle ranches, although the Maasai have been seen to herd their
livestock through the ranches as well as Hell's Gate National Park. Thus the site s located in
the midst of an array of environmental and social contexis.

1.3  Project feasibility and justification

Olkaria 1V {Domes) is one of the seven sectors of the Greater Olkaria Geothermal Area
(GOGA). it Is located to the south of Lake Naivasha in Kedong Ranch. Olkaria IV area
measures about 4 km? that Is bound by Hell's Gate and O Njorowa Gorge lo the west and a
ring of domes to the east and south.

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

Kengen proposes to undertake this project for the following reasons:

Excess steam Is avallable from Olkaria | and (I Power Plants;

Electricity generated by geothermal means is the cheapest of all generation, at base load;
Geothermal energy Is environmentally friendly;

There is available space for expansion near Olkaria | 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 palicy 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, pefroloum and renewable energy. Of the lotal energy
requirements in the country, the bulk (68%) of the country’s primary energy consumption
comes from wood fuel and other biomass sources. This is followed by petroleum at 22%,
electricity at 9% and other sources at 1%.

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

Currently the electricity sector in Kenya only reaches an estimated 10% of the population.
Further electricity generation is therefore necessary in order to reach a greater percentage of
the population necessary to promote economic growth. The 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 sconomic activities to a standstill.
Today's (October 2008) hydro elactric power situation in the country Is still grave. KenGen has
already closed the Masinga Dam due to the low water leveis 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 the power sources.
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The implementation of the proposed Olkaria Optimization Project is a step towards energy
sustainabllity in Kenya. When implemented it will help the country to address power shortage
and enhance further economic growth.

1.5 Energy situation in Kenya

The most important electricity producer in Kenya is the majority state owned parastatal,
KenGen. Beslides KenGen there are four (4) Independent Power Producers {IPPs) which
include Iberafrica, Westmont, Tsavo Powsr and Ompower. The Kenya Power and Lighting
Company (KPLC), also a state owned parastatal has the monopoly over the transmission,
distribution and sale of electricity in Kenya. The power regulator in Kenya is the Energy
Regulatory Commission (ERC).

Total installed capacity rose by 6.0% in 2008 compared to 1.7% in 2007. The rise in the
installed capacity was the result of increases in thermal and hydro instaliation 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 commisgloning of Sondu- Miriu hydro power project with instalied
capacity of 60 MW. Geothermal and cogeneration installed capacity remained unchanged over
the last three years.

It is noted that total electricity generation recorded a decelerated growth of 2.1% in 2008
compared to a growth of 7.3% in 2007. This was largely due to an 8.9% decline in slectricity
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 ol and geothermal plants rose by 23.6 and 5.1% in 2008
compared to declines of 4.5% and 5.4%, respectively, in 2007.

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

1.6  Background of the geothermal energy situation

1.6.1 Olkaria | power station

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

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

1.6.2 Olkaria Il power station

Olkaria 1l Is provided with steam from twenty (20) production wells. The power station was
commissioned in September 2003 with installed capacity of 70MW. However, its steam
gathering capacity has potential for the production of 98MW . Between Ofkaria | and Ii, there is
an estimated steam surplus with potential for the production of 53MW. To utilize this steam
potential KenGen is currently bullding a third generating unit of 35MW at Clkarla Il. It was
envisaged that a steam pipeline would be built interconnecting the two fields for the purpose of
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transferring steam from Olkaria | to Olkaria Il to run the Olkaria Il unit 3.
1.6.3 Olkaria lil power station
The Olkaria [l is the first private geothermal power plant in Africa. This Is a geothermal steam

- binary combined cycle power plant which was built and owned and operated by Ormat.
Currently, it produces 48 MW of gecthermal power which is sold to KPLC.
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FIGURE 1.1: LOCATION OF OLKARIA GEOTHERMAL FIELD IN KENYA
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Figure 1.2  Map of the Great Olkaria Geothermal Areas showing location of Olkaria ! units 4 and 5
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Figure 1.3  Map of the Olkaria geothermal area showing the neighboring facilities for Olkaria Domes
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1.7

1.7.1

1.7.2

1.7.3

Purpose of carrying out the ESIA

Justlification for preparation of the ESIA Report

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

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

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

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

Objectives of the ESIA

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

Key specific objectives for the assessment are:

. To outline the objectives of the proposed project activities;

. To review the planning and implementation of the proposed project activities in line
with environmental policies and procedures of the Government of Kenya and relevant
international Operational Policies to be triggered by the proposed activities, for
consideration in the planning and implementation of the project activities;

. To predict the main potential environmental and social impacts of the planned project
activities;
. To develop an environmental and social management plan with recommended

mitigation measures and strategies for addressing negative impacts in the course of
project implementation and operation;

To develop a resettlement policy action plans for the project;

To recommend appropriate training for environmental planning and monitoring in the
project activities.

Target Group for the ESIA Report

This Environmental and Social Impact Assessment Report has been prepared for use by
different stakeholders to be involved in the project. The report contains useful information on
policies and procedures to be adhered to, implementation modalities, analysis of potential
environmental and social impacts and suggested 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:
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The Implementing agency, KenGen;

The Lead Agencles;

The NEMA monitoring and compliance section;

Funding agencies and donors for the proposed Olkaria IV project;

Planners and engineers to be involved in preparation of designs and plans for project;
Contractors engaged in the construction works for the project;

The potential project affected persons (PAPS) living within the project area;
Beneficiaries of the project both at iocal and regional level.

1.8 Methodology

1.8.1 Approaches to undertaking the ESIA

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

The study methodology comprised the following activitles:

Preliminary meetings;

Data coliection and Document review;
Shte ingpection 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 fo the construction of Qlkaria IV and associated
infrastructure, although where necessary, issues that have implications on both existing
Olkaria | and Olkaria |l stations and the proposed Olkaria | Unit 4 and 5 have been examined.

1.8.2 Methodology for air quallty assessments
(a) Approach to the assessment

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

(b) Meteorologlcal 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 | however afthough
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this station was operational at the time the 1894 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
{CSIRO, 2005). TAPM generates [nformation 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 1o a spatial scale of approximately 1 km) on the
synoptic scale winds can be taken into account. These matters are discussed in greater detail
by (Puri, 1997).

A TAPM model run for 2008 has been made for a prediction grid centred on latitude 0° 52.0°
south and longitude 36° 20.5' east (approximately UTM 204000mE, 9904000mN)}. The TAPM
model has then bean 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-dimensionai CALMET
grid contains 41 grid poinis in the east-west direction and 29 points In the north-south
direction. Grid points are spaced at 1 km intervals and thus cover an area 28 km (north-south)
by 40 km (east-west). The southwest comer of the grid is at UTM (Zone 37) coordinate
183500 m east and 9890500 m north,

For each grid point and for each hour in the year the mode! produced the required dispersion
data in ten layers. The tops and bottoms of the layers were at the following heights above the
ground: 0, 20, 40, 100, 200, 400, 1000, 1500, 2000, 2500, and 3000 m. Thus the first layer is
centered on the height range 0 to 20 m, namely 10m, the second is centered between 20 and
40 m, namely 30 m and so on.

There is no particular reason for selecting 2008 data for modelling except that it is was the
most up-to-date complete year of 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 1-hour, 24-hour and 1-year average periods.
Predictions were made at ground-level for a grid with the southwest comer at the same
location as the metecrological grid, but the grid spacing was 500 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 1l (Holmes Air Sciences, 2009). The emissions and other parameters required for
modelling are shown in Table 1.1 for the existing power stations and Olkaria Il {Unit 3) which
at the time of writing (October 2008) is under construction. The same information for the
proposed power stations is shown in Table 1.2.

The precise iocations 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 modeliing
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 modeiling existing power stations

Helght of emission
point above grade
(m}

Height of grade | 1932 2005 2005
above seoa level (m)

Exit velocity (m/s) 20.0 22 86
Exit temperature (K) | 375 304 303
Diameter of | 0.2 9.14 864
discharge point at tip

{m}

Mass emission rate | 4.46 3.56 3.55
of hydrogen sulphide

for each of three
emission points  for
Olkaria | and for
each of 12 emission
points for Olkaria 1!

(g/s)

Existing sources Easting | Northing Easting Northing | Easting | Northing
Coordinates of | 200420 | 9901480 199365 | 9904727 | 199356 | 9904744
discharge points 200412 | 9901500 199370 | 9904717 | 199349 | 9904758

200404 | 9901525 199376 | 9904708 | 199342 | 9804766
199382 | 9904699 | 199336 | 9904777
189387 | 9904689
199383 | 9904680
199389 | 9904670
199404 | 9904661

Source: GIBB Africa 2009

Table 1.2 Assumed emission parameters used in modelling proposed power
stations

Height of emission point | 19 . 19

above grade (m)

Helght of grade above sea

level {(m)

Exit velocity (m/s) 200 8.6
Exit temperature (K) 375 303
Diameter of discharge point | 0.2 9.64
at tip (m)

Mass omission rate of | 446 3.55

hydrogen sulphide for sach
of three emission points for
Olkaria | and for each of 12
emission points for Olkaria 1i

{g/s)
Existing sources Easting | Northing Easting Northing
Coordinates of discharge | 200420 | 9901480 199356 9804744
points 200412 | 9901500 199349 9904755
200404 | 9901525 199342 9804766
189336 9904777

Source: GIBB Africa 2009

{4) Air Quality Criteria for Hydrogen Suiphide
The setting of alr quality standards is based on considerations of health and amenity. Clearly,

concentrations must be saf that protect against adverse Impacts on human well-being.
However, in the case of odorous compounds it may be necessary to set limits lower than those
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at which no effect on human health is experienced. In addition, the effect of pollutants on
flora, fauna and materials is a matter for consideration. For hydrogen sulphide 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 quallty standards for the ambient air and those for

the workplace, the latter being referred to as threshold limit values (TLV). TLVs are those
doses that cause no apparent harm to workers exposed for eight hours a day, five days a

week. In the United States the TLV for hydrogen sulphide is set at 10ppm (15 mg/m3).

Tabile 1.3 Ambient air quality standards for hydrogen sulphide

California USA 0.042 0.03 80 minutes

New Mexico USA 0.0042 0.003 30 minutes

Texas USA | 0.168 o1 30 minutes

(industrial area)

Victoria Australia 0.00014 0.0001 3 minutes

Alberta Canada 0.017 0.011 30 minutes
0.014 0.008 80 minutes
0.004 0.003 24 hours

Bulgaria 0.008 0.005 30 minutes

Czechoslovakia 0.008 0.005 24 hours

Hungary

USSR

Yugoslavia

Poland (protectad)

Fintand 0.15 0.1 30 minutes
0.05 0.3 24 hours

Hungary 0.30 0.20 30 minutes
0.15 0.10 24 hours

israel 0.15 0.10 30 minutes
0.045 0.03 24 hours

italy 0.10 0.07 30 minutes
0.04 0.03 24 hours

Poland 0.06 0.04 30 minutes
0.02 0.013 24 hours

Romania 0.03 0.02 30 minutes
0.01 0.008 24 hours

Spain 0.01 0.006 30 minutes
0.004 0.00025 24 hours

Source: United States Environmeantal Protection Agency

) Amblent Air Quality
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Several countries have adopted both long and short-term hydrogen sulphide standards for
amblent air quality criteria {see Table 1.3, prepared from data published by the Subcommittee
on Hydrogen Sulfide (1978} 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 criterla 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 wili in general
have less effect than a long-term exposure to the same concentration. Therefore the air
quality standards for long-term exposure are usually lower than those for short-term exposure.
The most stringent air quality goal presented in Table 1.3 is based on considerations of odour
and is applied by the Victorian Environment Protection Authority (VEPA) {Australia).

VEPA sets a goal of 0.0001 ppm (0.14mg/m3) for the maximum 3-minute average ground-
level concentration of hydrogen sulphide. This value is approximately 20 per cent of the odour
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threshold of 0.00047ppm (0.76 mg/m3), which is the lowest odour threshold reported in the
literature. The value Is referred to in Victona, as the design ground-level concentration and it
is used by VEPA as the objective, which must not be exceeded when determining stack
heights. The reason for selecting an air quality criteria that Is apparently less than the odour
threshold and well below the concentration at which any health effects have been reported, is
that the concentration is expressed as a 3-minute average. The human nose responds to
odour exposures of the order of seconds. During any 3-minute perlod, 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-minute average air quallty 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 fittle or no detectable odour of
hydrogen sulphide at ground-level. This is clearly not a necessary goal for all areas, in
particular areas such as Olkaria, or for example Rotorua, where natural hydrogen sulphide
emissions occur.

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

However, in practical terms this is an unrealistic goal as the stack concentration of hydrogen
sulphide in a 105MW power station will be of the order of 4.5 g/m3. To achieve the VEPA
ground-level concentrations a dilution of over 32 million would be needed. The VEPA goal is
not considered appropriate for the present environment.

The World Bank {1998) sels a standard of 5mg/m3, (3.3 ppm} at the boundary to protect
against odour impacts and this Is included for completeness.

The approach adopted here is 0 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 (8.9 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), a relatively high (safety)
protection factor of 100 Is recommended, leading fo a guideline value of 0.10 ppm
(0.15 mg/m3) with an averaging time of 24-hours.”

. in order to avoid substantial complaints about odour annoyance among the exposed
population, hydrogen suiphide concentrations should not be allowed 1o exceed 0.0046
ppm (7 Tig/m3), with a 30 minute averaging period......".

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

(9) Air Quality Criteria for the study

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

As an interim measure it Is suggested that the WHO 24-hour guideline should be used to
assess impacts beyond the immediate power station boundary. That is 24-hour average
concentrations should not be permitted to be above 0.10ppm (0.15 mg/m3), beyond the
immediate power station boundary.

ESIA OLKARIA IV DOMES FINAL REPORT.doc i-14 Issue 1.0/ December 2009



1.8.3

Provided this level is complied with, then heaith 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.

Arsas where non-KenGen workers are located (for example Osarian Development Company
work force} should be assessed on the 60-minute Californian Standard of 0.03ppm (0.042
mg/m3) and residential areas should be considered affected if 30-minute concentrations are
above 0.0046ppm (7mg/m3). U 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 commoercially, culturally or sclentifically important
vegetation should not be permifted to experience exposures above 0.03ppm (0.042mg/m3)
long-term average. These criterla are intended to protect all elements of the environment from
the adverse effects of hydrogen suiphide and when used with the dispersion modeliing study,
results will define what level of effect may be expected in particular areas.

The protection of workers within the power station is beyond the scope of an Environmental
Assessment, but It is suggested that the United States TLVs for work-place exposure, namely
10 ppm (15mg/m3) 8-hour average, be used for this purpose.

Methodology for noise quality assessment

The Environmental Management and Coordination (Noise and Excessive Vibration Pollution)
{Control) Regulations, 2009, have recently been published by the National Environmental
Management Authonly (NEMA, 2009). The regulations specify the acceptable noise levels in
various situations. The first schedule titles Maximum Pemmissible Noise Levels sels 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
leveis

Night
C. 45 35 35 25
Residantial:
Indoor
C. Residential | 50 35 40 25
Outdoor

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 maximum permissible noise
evels for construction sites (Measurement taken within the faclilty)

Day

{i)

Residential

60

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

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

(a) Approach to the assessment

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

{b) Method of Predicting Noiss Impacts

The computer-based model used in this study, has been developed for assessing the noise
impacts from mining and Industrial sources. The model is referred to as NOISES. The
principles, by which the calculations are made, are similar to those used by most consultants
and regulatory agencles 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 distance as the sound energy spreads outwards from the
source; the effects that natural and artificial barriers have on the sound, and the absorption of
sound energy by the atmosphere, where some of the vibration energy of the sound is
converted to heat in the atmosphere. Some sound energy is absorbed by vegetation but with
elevated noise sources such as will apply for the power station this effect is expected to be
minor,

The first cause of diminution of sound level due to distance is due primarily to geometric
factors and is 6dB 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 source, receptor and barrier. The estimates of the reduction in noise
level due to barriers have been calculated using a procedure set out by Harris (1878). 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:

Olkaria | cooling towers

QOlkaria | plant (I.e. gas ejectors and turbine building)

Olkaria I cooling towers (includes gas ejectors}

Olkaria Il plant (i.e. the building housing the turbines and generafors}
OW38 (a 12 MW well} under tosting at the time)

driiling operations at OW913.

. & 9 & @

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

Note the new larger power stations might uses larger units or more units of the same size as
the Olkaria 1! station. For example the 70MW Olkaria IV power station will use 7O0MW units.

The noise assessment assumes these will be 3dB louder than the 35MW units used in Olkaria
Il. Olkaria IV may use also use larger cooling towers or simply more of the same size as
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Olkaria ll. In either case the sound power level is increased by the 10iog10 (actual power of
the proposed unit/power of the unit that the measurement is made from). Thus the noise
model can assume that at Olkaria IV, there will be eight cooling towers each emitling twice a
sound power level {l.e. 3dB higher) than that which applies at each of the 35MW units at
Olkaria |l 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 lavel at each grid point is determinsd by
adding the contribution from all of the sources.

The topographical data used in the model to predict the shislding effects of the terrain was
based on the endeavour space shuttie program flown over an 11-day period which used side
scanning radar to map the topographical variations across the giobe. For Kenya the data were
available at 3arc sscond resolution which corresponds to approprately one height
measurement at 80 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 pars of the Gorge and some of the terrain close to cliff faces were not
visible to the radar and the anomalous data were filtered from the data file used in the noise
model.

1.8.4 Methodology for ecological assessment

A comprehensive survey of biodiversity of the project area was carried out. The key groups
included mammals, bufterflies, birds, reptlles and flowering plants. The study area was
classifled into different habitat types. Sampling was carred out in the area in all the existing
floral and faural microhabitats (wetlands, valleys, bushlands, wood lands, grassiands etc).

(a) Vegetation Surveys
U] Time constrained searches

Hourly sampling periods were camied out per study site. Ali the differant 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.

{n 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
(KIFCON, 1894). In each plot all plant species were enumerated, and data on density, height
and basal area of trees over 5 cm diametars at breast height (DBH) was estimated.

(i) 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 recordad 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%, 2:21-40%, 3:41-60%,
4:61-80% and 5:81-100% was used (KIFCON, 1994). The method is suitable for quantitative
vegetation analysis because it allows determination of species population densilies and
frequencies.

General botanical surveys wera undertaken along each transect, within a band of 10 m on

either side. These enabled belter understanding of the various habltat physiognomic
structures. Plant collection and identification was undertaken and those that could not be
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identified stored for further verification at East African herbarium in Nairobi.
{iv) Drive transects

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

) Speciles 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 bstween transects and sampling plots
done. Vegetation structure was determined by analyzing the canopy cover of different
vegetation layers (bushes, climbers, shrubs and trees), diameter at breast height (dbh) and
height data.

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

() Avifaunal surveys

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

{vil)  Timed Specles Counts (TSCs)

Times spacies counts were used to assess the relative abundance of bird species in Olkaria
IV, This entailed recording every new species seen or heard within a sampling period of 40
minutes, which divided into four 10-minute sub-samples (Pomeroy 1992).

For each count, species scored according to when they were first recorded to give a
‘commonness index’ (4 f in the first ten minutes, 3 If in the next ten minutes and so on -
Bennun and Waiyaki 1983).

(viii) Transects (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.

) Mammal Sampling

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

Publle consultations and soclai impact assessment

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

Public consultations and Social impact assessment are critical in preparing an effective ESIA.
Public consutiations and Social impact assessment for this study were done at various levels
in the course of preparing the ESIA. The various methods for consulting the general public
include press notices, information notices, brochuresfiiers, interviews, questionnaires, open
houses, community meetings, advisory committees, and public hearings.
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The consultant used primary data coliection, which involved particlpatory rural appraisal, use
of checklist, key informant interviews and public meetings (see plates Appendix 4 and
Appendix 3 list of participants and minutes of the meetings).

M st :’Y&:.: . : oW
The public meeting at the Maela
settlement in Kongoni Division in Naivasha

Meeting with the Local Administration
D.O's, Chiefs and Assistant Chiefs within
the project area at the D.O 1 office in
Naivasha.

The 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
sactions.

H Participatory Rural Appraisal (PRAs)

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

The other meetings were held at the following areas:
. Moi Ndabibi, Maela, Ndabibi and Kamere Market Centre

A public meeting was also held with the village elders of above villages.
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Table 1.6

Schedule of public meetings conducted

KENGE project
QGIBB ESIA team Haison persons.

2 Naivasha District District Consultation of how to approach the
Commissioner's Commissioner Project Affected Persons (PAPs)
Offices KENGEN staft and to start off the ESIA Fieldwork

GIBB ESIA team
3 ["Simba Lodge 12/9709 District Introduction of ESIA Study with
Naivasha. Commissioner focus on conduct of the PAP
Village Elders from | Census.
manyattas in project
area
KENGEN staff
z GIBB ESIA team
4 I Naivasha District 17/8/09 District Qovernment | Consultations on the proposed
Agency Officers projects.
5 Naivasha District | 17/9/09 District Officers,
o Chiets and Sub-
chiefs
& pKamere Centre 23/9/09 72 villagers
including chief
7 b Cultural Centre 28/9/09 Residents of
N Manyaftas in the
proposed  project
r ares,
8 Ndabibi Location 29/9/08 72 villagers
including chiet and
t area counsallor
9  pMaeilla 30/9/09 189 villagers
o] including chief
10 Moi Ndabi 30/9/09 44 villagers
including chiet
The use of participatory techniques in undertaking ESIA is of primary importance In
ensuring that all stakehofders are mobilised and involved at all stages. Stakeholder
consultations provided a unique opportunity to interact and share experiences with the
likely project affected persons (PAPS), the people living in the neighbourhood of the
project who will be direclly involved and affected in the implementation of the
proposed project.
{in Key Informant interviews

Census and Social Survey

Key informant interviews using an established checkilst of issues in the areas of focus
of the baseline survey were conducted to augment and confirm data and information
obtained using the other tools and methodologies.

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

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

Challenges to Enumeration

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

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

Distance betwsen houssholds in some areas is high, for example in Olo Munyak;

. Communication: Some respondents insisted that their family members transiate for
them. When questions are transiated one cannot be sure that information was not lost
in translation. There is the fear that some local translators coach people on the
answers to give;

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

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

. it was felt that some people have inflated their income and expenditure budgets as
they may think that they will also be compensated for that;

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

1.8.7 Land and property valuation

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

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

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

1.8.8 Collection of Secondary Data

This is by no means a replacement of active public consultations. This is an indirect method of
gathering views of the public on various Issues from secondary sources. Both quantitative and
statistical information from relovant sscondary sources inciuding 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.

1.8.9 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 congidered in the formulation of mitigation measures
and preparation of the environment management plan.
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Table 1.7

Check list for detailed assessment of environmental aspects

Objective Details Wi ¢ of mﬁ Specific sources
General Location Lit (A) KenGen Library
desgcription of Area Lit (A); Focus group discussion; Scheme manager
project Project Design Lit {A); KenGen; The Olkaria Optimization Study {Phase II); Feasibilty
Study Report for New Units of the optimization project;
Olkaria Appraisal Domes Area drilling Project Report;
Olkaria 1 Unit IV and V Environmental Impact
Assessment Project Report
Existing
environmental Relative hurmidity Lit (A} KenGen
conditions Temperature Lit {(A), Lk (B) KenGen
Raintall Lit (A}, Lit (B) KenGen
Solar radiation Lit (A}, Lt (B) KenGen
. Pan evaporation Lit (A Lit KenGen
Wind Lit(A), LT (B) KenGen
Watar resources (both Lit {A), Lit (B) Focus group discussion; Water Resources
surface & subsurface) Management Authority (WRMA) Naivasha District and
Field Survey.
Hells Gate National Park | Lt (A} Kenya Wildlife Service (KWS); WWF and Field Survey
River/rain gauge Lit (B) KenGen,
network status
Lake Naivasha Lit (A); OB Water Resources Management Authority (WRMA)
Naivasha District and Fleld Survey.
Water quality Lit (A} KenGen
Vegetation CBand 8 Field survey
Avifauna CBand S Field survey
Fisheries CBand S Field survey
Health faciiities Focus Group MOH Natvasha
Discussions
Schools Lit (A) Ministry of Education
Road network and OB Field survey
status
Transport oB Fiold survey
Churches [o]:] Field survey
Preliminary soil taxture Lit (B} IN; OB KenGen
Erosion/daeposition Lit {B); OB KanGen,
Grazing land OB, § Social survey
Environmental and CB, 8 Social survey and Environment.
social componants likely
to be affected by the
__project activities
Public heakh OB, 8 Social survey
The magnitude of the S Air and Noise modeliing.
changes in air and noise
quality parameters
Present and projected JIN KenGen
employment by the
Geothermal Plant
NOTES:
Lit (A) Literature that is already available
Lit (B) Litarature that 18 not available but can be researched
iN Consuitation with community informarnts (individual or smalier group)
KenGen KenGen and other relevant staff
8A Sampling
OB Field observation

ESIA OLKARIA IV DOMES FINAL REPORT.doc

1-22

lssue 1.0 / December 2009




1.9

1.10

1.1

Constraints and Limitations

The information presented in this report is by and large consistent with the data and
information gathered through the various sources and approaches outlined above. However,
fust 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
collsction of all primary data.

The findings and Issues advanced in this report reflect the general views and feelings of some
selected people and stakehoiders; they may not cover the specific issues from some unique
sttuations or some individuals 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 necessary to understand such
information with the time reference and the limitations.

The ESIA team

The ESIA team comprised the following:

. Elizabeth Ndinya: Project Director

. Arundhati Willets Team Leader Technical reviewer

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

. Christopher Mbindah Land Valuer

. Anastasia Ngatti Social Scientist

. Reuben Onunga Civil Engineer

. Nicholas Ngece Ecologist

. Wilfred Ogada GIS Specialist

. Violet Mulaku Assistant Sociologist

Project implementing Agency

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

Contact detalls of KenGen are as follows:

Officlal Address: The Managing Director, Kenya Electricty Generating Company
Limited,

Postal address: P.O. Box 47936 - 00100

Physical Address: Stima Plaza Phase 11}, Kolobot Road, Nairobi

Telephone: 254-2- 3666706

Facsimile: 254-2-2210694

Contact Persons: Mr Pius Kollikho
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1.12 Structure of the ESIA Report

This report has been prepared under the following chapters:

Chapter 1:

Chapter 2:

Chapter 3:

Chapter 4:

Chapter 5:

Chapter 6:

Chapter 7:

Chapter 8:

Chapter 9:

Chapter 10:

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

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

Policy, legal and institutional / administrative framework: This chapter
outlines the Environmental requirements from Kenya and International Donor
Policies on Environmental and Social Assessment Procedures (ESAP)
relevant to this project.

Description of the Project Environment: This chapter gives description of
the environmental setting of proposed project and surrounding areas, e.g.,
climate, solls, geclogy, vegetation, fauna, land use, human populations, socio-
economics, cultural heritage.

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

Altematives to the Project: This chapter gives description of the alternative
technologles and sources to the projects.

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

Assessment of Environmental impacts and mitigation measures: This
chapter presents the analysis of beneficlal and adverse impacts of the project
on the biophysical and human (social, cuitural and economic) snvironments.
The analysis covers anticipated impacts during the construction, operation
phases and decommissioning phases and also describes the enhancement
and mitigation measures proposed to enhance benefils or prevent, minimize,
mitigate or compensate for adverse impacts as well as the estimated cost of
mitigation.

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

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

Reference: The chapter presents all the reference material used in the
course of the study.
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2.1

2.1

REGULATORY POLICY AND LEGAL FRAMEWORK

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; soil erosion; protected areas;
endangered species; watsr righis and water quality; air quality, noise and vibration; cultural,
historical, scientific and archaeological sites; land use; resettement; etc.

Previously, environmental management activilies were Implemented through a variety of
instruments such as policy statements and secloral laws and aiso through permits 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
Govermnment 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.

Environment Management Act (No. 8 of 1999)

This Act is divided into 13 Parts, covering main areas of environmental concern as follows:
Prefiminary (I); General principles (ll}; Administration (llf); Environmental planning (IV);
Protection and Conservation of the Environment (V}, Environmental impact assessments
(ElA), audits and monitoring (V!); Environmental audit and monitoring (VH); Environmentai
quality standards (VIHI); Environmental Restoration orders, Environmental Easements (IX);
Inspection, analysis and records (IX); Inspection Analysls and Records (X); International
Treatles, Conventions and Agreements (Xi) National Environment Tribunal (Xil};
Environmental Offences (Xilf).

Under section 58 (1} of Kenya Govermnment's Environment Management Coordination Act
(EMCA), Number 8 of 1999 and National Environmental Management Authonity (NEMA)
Regulations for Environmental impact Assessment and Audit of Juns, 2003, the proposed
Construction of Olkaria 1V 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 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 resocurces and biological diversity.

Part Ii of the Act confers the right of every person to a clean environment and to its judicial
enforcement. The Act therefore makes it mandatory for KenGen fo 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 fles on a mountainous dome. KenGen will be required to institute
measures for the sustainable use of hill sides, hill tops so as to prevent soil erosion as
required by the Act.

Section §1 and 54 deais 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 Natlonal Park, which needs to be protected.
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(a)

(b)

(c)

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 CO,. 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:

Environmental impact Assessment and Audit Regulations 2003

The Environmental impact Assessment and Audit Regulations state In Regulation 3 that “the
Regulations should apply to all policies, plans, programmes, projects and activitias specified in
Part iil and V of the Regulations” basically lists the gundetmes of undertaking, submission and
approval of the ESIA Report (this report).

Environmental Managemeant and Co-ordination (Waste Management) Regulations 2008

These are described in Legal Notice No. 121 of the Kenya Gazette Supplement No. 9 of
September 2008. 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.

* & & o 0

These Regulations outline requirements for handling, storing, transporting, and treatment /
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.

Environmental Management and Coordination, (Water Quality} Regulstions 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 Reguiations 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 sffiusnt discharge into public sewers;

Monitoring for discharge of treated effiuent into the environment.

. & & & @ 9@

in fulfiling 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)

(e)

@

(h)

Environmental Management and Coordination, Conservation ot Biological Diversity
(8D) Regulations 2006

These regulations are described in Legal Notice No. 160 of the Kenya Gazette Supplement
No. 84 of Decamber 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 penaities. The Regulations mainly applies due to the location of the proposed project site
near to the Hell's Gate National Park. Proper environmental management will be required to
conserve the biological diversity within the area.

Environmental Management and Coordination (Fossil Fusi 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 intemal combustion engine emission standards,
emiasion inspections, the power of emission Inspectors, fuel catalysts, licensing to treat fuel,
cost of clearing pollution and partnerships to control fosall fuel emissions used by KenGen.
The fossil fuels considered are petrol, diesel, fuel olis and kerosene.

Environmental Management and Coordination (Controlied Substances) Regulations
2007

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

This regulation makes it mandatory for industries, and other stake holders in ODS trade, to
cbtain 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 customns officers, at the points of entry, shall use CFC identifiers to detect and intercept
CFCs that may be imported illegally. Intercapted CFC shall be shipped back to the country of
origin at the cost to be met by the importer.

Environmential Management and Coordination (Wetlands, Riverbanks, Lake Shores and
Sea Shore Management) Reguiations 2009

These regulations are described in Legal Notice No. 19 of the Kenya Gazette Suppiement 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 Commiftee to co-ordinate, monitor and advise on all aspects of
wetland and water resource management within the district.

Environmental Management and Coordination (Nolse and Excesslve Vibration
Pollution) Control Reguiations, 2008

These Regulations prohibit KenGen from making or causing any loud, unreasonable,
unnecessary or unusual noise which annoys, disturbs, injures or endangers the comfort,
repose, heaith or safety of others and the environment. It also prohibits KenGen from
oxcessive 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 mefres from any moving source. Under
the regulation KenGsn will be required to undertake daily monitoring of the noise levels within
the proposed geothermal station to maintain compliance.
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Environmental Impact Assessment (EIA) Guidelines for the Tourlsm Sector in Kenya (9
Qctober 2007)

The development of the ElA guldelines were undartaken in compliance with the Environmental
Management and Coordination Act (1899) and the Environmental Impact Assessment and
Audit Regulations (2003). The latter, stipulates under section 12, subsection (2) that: “sectoral
Environmental Impact Assessment Guidelines shall be developed by the lead agency in
consultation with the National Environmental Management Authorfty (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.

Energy Act No. 12 of 2008

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 selling petroleum or petrolsum products,
producing, transporting, distributing and supplying of other forms of energy, and to all works or
apparatus for any or all of these purposes”. Therefore the Act wholly applies to KenGen from
its definition and principle. )

This part creates the Energy Regulatory Commission whose functions and powers include
issuance of licences, pemits and exemptions for electric power and petroleum undertakings,
review and approval of the electric power tariffs, imposition and collection of penalties and
fines for non- compilance in the energy sector, investigation and resolution of confiicts,
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
compstition the Energy sactor

Goeothermal 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
exploftation; (2) a “gecthermal resources licenss® 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 gaothermal resources license must include a lease consistent with
the Mining Act. KenGen has been issued with a gecthermal 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 righis to the Kenyan Geothermal
resources liconse. 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 pan of the developer or breach of the geothermal
laws, reguiations or licence.

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

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

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

Ownership of all geothermal resources under any land is vested with the Government. The
Minister for Energy Is responsible for declaring any area a gecthermal resources area. The Act
prohibits any unauthorized use of the geothermal resources. In order to extract and use
geothermal resources one has to be granted authority or license. Authority to search for
geothermal resources is also granted by the Minister for Energy. The Minister may authorize
any person (including a public officer) to make surveys, investigations, tests and
measurements in search of geothermal resources. The written authority empowers a person to
enter any land specified by the authority, 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 iand 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 supsetvision, 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 t may be renewed on a
yearly basis after expiration. The authority may be revoked if the person to whom it was
granted has not complied with any requirement or condition of his authority or if the operations
being carried out are detrimentally affecting other specified bores. It may also be revoked if it
is in the public interest that the operations being carried out should cease.

(ii) Geothermal Resources License

The Geothermal Resources License may be granted over part or the whole of a geothermal
resources area. The license application must be on the approved form and should be
accompaniod 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 tand 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 drili 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 gecthermal resources for any purpose specified in the
license.

Where any by-product obtained in the production of gecthermal resources may be reclaimed
for further use or sale and is a mineral within the meaning of the Mining Act, the license may
be modified so as to allow for the inclusion of a mining lease to enabie recovery of that by-
product.

The license is renewed for a term not exceeding five years subject to such terms and
conditions as the Minister for Energy may think fit. The licensee shall not fransfer 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 ficensee 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
ficensa shall not affect any liability already by the licensee.

Occupational Health and Safety Act

This is an Act of Parliament which provides for the safety, health and welfare of all workers
and all persons lawfully present at workplaces and it also provides for the establishment of the
National Council for Occupational Safety and Health and for connected purposes.

ESIA OLKARIA IV DOMES FINAL REPORT.doc 2-5 issue 1.0 / December 2009



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 subsldiary legisiation issued before the commencement of the OSHA 2007
shall ba 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 for effective implementation of the Act. All shall, as long as it is not
inconsistent with OSHA 2007 remain in force until repealed or revoked by subsidiary
legisiation under the provisions of OSHA 2007 and shall for all purposes be deemed to have
been made under this Act.

These regulations inciude:

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 Factorles (Bullding Operations and Works of Engineering Construction) Rules
1984,

The Factories and Other Places of Work (Health & Safety Commitiees) 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.

o & 6 0 0
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The scope of OSHA 2007 has been expanded to cover all workplaces including offices,
schools, academic Institutions and plantations. It establishes codes of practices to be
approved and issued by the Director, Directorate of Occupational Health and Safety (DOHS)
for practical guidance of the various provisions of the Act.

Other parameters within the Act relevant to the project include:

Dutles of employers, owners or occuplers of workplace;

Establishment of safety and heaith committees;

Annual safety and health audit of workplaces;

Safety and Heaith 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 polsoning caused in
the workplace to the area Occupational Health and Safety Office. These incidents
should be entersd 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
heaith and the environment;

Dutles of self employed persons;
Dutles of employed persons;

. Prohibition of interference or misuse of any appliance, convenience or any other

facility provided to secure Safety, Health and Welfare at work by any person (occupier,

* & b
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self employed person or employed);

. The administration of the Act is the responsibility of a Director and other appointed and
gazetted officials (Occupational Health and Safety Officers);

. The registration of all workplaces by the Director DOHS forming the basis of his work
statistics;

. Machinery safety to include:

Safe use of machinery, plant and equipment;

Prime makers and transmission machines;

The maintenance, construction of fencing safeguards;

The statutory requirements of various machines, plants and equipment (hoists
and lifts, chains and ropes, cranes, steam recelvers and containers, alr
recelvers, cylinders for comprassed liquefied and dissolved gases and
refrigeration plants).

. Chemical safety inciuding:

Handling, transporiation 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 poliution, noise and vibrations;
. Redeployment on medical advice.
. Heaith, safety and welfare special provision including:
. Permit to Work systems;
. Work processes that are likely to harm persons below eighteen (18) years;
. Supervision of apprentices and indentured leamers;
. Training and supervision of Inexperlenced workers;
. Madical surveiliance.
. Penalties, offences and legal proceedings including:
. The upward adjusiments of all fines imposed in the event of fallure to comply
with provisions of the Act;
. The need to investigate and prosecute the real offender otherwise all those
who fail to comply with any provisions of this Act that have been legally
Imposed on him/her shall be prosecuted;
. The establishment of the safety and Health fund and Safety and Health regulations
and procedures thereof;
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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 and employment of
water for the development of power and other uses. The following are the regulations
developed under Water Act 2002 relevant to the project. These regulations wiil relate to
abstraction and use of water mainly from the Lake Naivasha.

(a) The Water Resources Management Rules (2007)

These Rules are described in Legal Notice Number 171 of the Kenya Gazette Supplementary
Number 52 of 2007. They apply to all water resources and water bodies in Kenya, including all
lakes, water courses, streams and rivers, whether perennial or seasonal, aquifers, and shail
include coastal channels leading to teritorial waters.

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

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

The rules aliso 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;

Qroundwater development and its regulation;

Control of water poliution and effluent discharge;

Water works;

Water use charges on permitted water use;

Conservation of riparian land and catchment areas;

Catchment management strategies;

Protected areas and ground water conservation areas;
Establishment and protection of reserve water;

Miscellaneous provisions which include provisions on:

. Qualifications to practise as a water resource professional;
Qualifications for a registered contractor;

Recognised water quality laboratories;

Emergency orders;

Penalties for offences,;

Revocation of rules under Cap 372.
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Part IX : Conservation of Riparian and Catchment Areas of the Rules, Section 116(5) states “

ESIA OLKARIA [V DOMES FINAL REPORT.doc 2-8 Issue 1.0/ December 2009



Uniess otherwise determined by a waler resources inspector, the riparian land adjacent to the
ocean Is defined as a minimum of two metres vertical height or thirly metres honzontal
distance from the high watermark, whichever is iess”.

Saction 118 (1) of the Rules state “ No person shall undertake the activities listed in the Sixth
Schedule on riparian land unless authorised by the Authority in consultation with other relevant
stakeholders”.

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

Tillage or cultivation;
Clearing of indigenous trees or vegetation;
Bullding of permanent structures;
Disposal of any form of waste within the riparian land;
Excavation of soil or development of quarries;
Planting of exotic specles that may have adverse effect to the water resource;
Or any other activity that in the opinion of the Authonty and other relevant
stakeholders may degrade the watercourse.

* & & & 5 v

Part [V: 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
hydrogeoiogical 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 watsr development, the authority will determine the aliocation
plan for a given aqulfer or part thereol, the spacing of boreholes, or wells to be equipped
with a molorised plant and wilf be guided by:

Existing borehole or well spacing;

indlvidual aquifer characteristics, including water quality;
Existing aquifer use;

Existing bodies of surface water.

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

........................................

(1} All new bareholes 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.

........................................

The Wiidiife (Conservation and Managament) Act

The Wildlife {Conservation and Management) Act Cap 376 of the Laws of Kenya and the 1989
Amendment is the Principal Act regulating wildiife conservation and management in Kenya.
The Act aiso establishes Kenya Wildlife Service (KWS) as the implementing agency. The Act
will apply since the proposed site for Olkaria | Unit 4 and 5§ is within Hell's Gate National Park.
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Section 3A, of the Act states “The functions of KWS shall be among others ‘prepare and
implement management plans for National Parks and Natlonal Reserves and the display of
fauna and fiora in their natural state”. The Act alsp authorises the Direclor to enter into
agreement with other competent authorities for the purpose of ensuring that animal’s migration
patterns essential for the continued viabllity 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. Howsver, such regulations must be
reasonable and must not be ultra vires to the parent Act. The high degree of inviolability of
national parks and reserves Is illustrated by the fact that the Act provides specifically that no
part of the park may be alienated or excluded or detached from the park except under the
authority of a resolution of parliament. Under this Act the KWS and KenGen has entered into
agreement in the use of the section of the Hell's Gate National Park under the Memorandum
of Understanding between the two Parastatals which s attached In Appendix 6 of this report.

The Fisherles Act

The Fisherles 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.

®« & & ¢ s @

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.

Local Government Act Chapter 265 (Revised 1998)

The Act empowers Local Authorities to make by-laws to control nuisances and 1o keep
premises free from offensive or wholesome matter which could be injurious to heaith. in
addition Section 183(e) of the Act empowars 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 1o the neighbourhood. The Local Authority Is also empowerad 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 smelis become inefficient.

Section 166 empowers Local Authorities to prohibit and control development and use of land
and buiidings in the interest of its area of jurisdiction.

The Physical Planning Act Chapter 286

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

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

At the District Level, The District Physical Planning Lialson Committes comprises heads of the
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varicus Departments and is chaired by the District Commissioner. One of the major functions
of the Liasison Committee is to determine development applications for change of user or sub-
division of land that could have significant impact on adjacent land and or breach registered
conditions in a given title deed; and also industrial location which could have negative impact
on the environment and adjoining land.

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

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

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

The Tourist industry Licensing Act

The Tourist Industry Licensing Act Cap 381 of 1968 of the Laws of Kenya makes provision for
regulating the tourlst industry with a view to promoting its well being and development. It
covars such trade as hotels, safari operations, and boat owners. These trades are regulated
through licenses.

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 Heaith Act, Cap 242 (rev 1986);

Trade Licence Act, Cap 497;

Penal Code Cap 63 (rev. 1985);

Standards Act, Chapter 496 (1974);

Bullding Code (1968);

Work Injury and Bensfits Act (2007);

Food, Drugs and Chemical Substances Act, Cap 254 (rev 1992);
Uss of Poisonous Substances Act, Cap 247(rev. 1983);

Traffic Act, Cap 403;

Transport Licensing Board Act (Cap. 404).

* K & 5 5 2 & & 0

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.

The National Environment Councll

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

The National Environment Management Authority

The responsibility of the National Environmental Management Authority (NEMA) is to exercise
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general supervision and co-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 anforcement of environmental
quality standards to be set by a technical committes of NEMA known as the Standards and
Enforcement Review Committee (SERC) which will govemn the discharge limits to the
environment by the proposed project.

Energy Regulatory Commiasion

Energy Regulatory Commission (ERC) was established as an Energy Sector Regulator under
the Energy Act, 2006 in July 2007. ERC is a single sector reguiatory agency, with
responsibility for aconomic and technical regulation of electric power, renewable energy, and
downstream petroleum sub-sectors, including tariff setting and review, licensing, enforcement,
dispute settiernent 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.

Provinclal and District Environmental Committees
The Provinclal and District Environmental Commiftees also contribute to decentralised

environmental management and enable the participation of local communities. These
environmental commiitees consist of the following:

. Representatives from all the ministries;

. Representatives from local authorities within the province/district;

. Two farmers / pastoral representatives;

. Two representatives from NGOs invoived in environmental management in the
province/district;

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

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

Public Complaints Committee

The Act (EMCA) has also established a Public Complaints Committee, which provides the
administrative mechanism for addressing environmental harm. The Commitiee has the
mandate to investigate compiaints relating to environmental damage and degradation. Its
members include representatives from the Law Soclety of Kenya, NGOs and the business
community.

International Guidelines

Japan Bank for International Cooperation (JBIC) Guidelines

The Japan [ntemational Cooperation Agency (JICA), which is responsible for the
implementation of technical cooperation and the preliminary study of grant aid projects in
Japan's bilateral grants, prepared environmental guidelines for infrastructure projects in 1990,
which were later revised, and the new guidelines for 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 well as to ensure that JICA’s support for and examination of environmental and social
considerations are conducted accordingly.
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(a) Japan's Official Development Asgistance Charter, June 30 1992

This charter was established to obtain broader support for Japan's Official Development
Assistance (ODA). The basic philosophy of this charter is that the intemational community,
from a humanitarian viewpoint, cannot ignore the fact that many people in developing
countries, which constitute a majority among countries in the world, suffer from famine and
poverty. Japan's ODA is provided in accordance with the principles of the United Nations
Charter, as well as an additional four principles.

Further outiined in the Charter are the priorities, measures for the effective implementation of
ODA, and measures to promote understanding and support at home and abroad. African
countries are considered priority regions in the Charter, as well as infrastructure Improvement,
hence the application of this Charter to the current project.

(b) Japan Bank for international Cooperation (JBIC) Guidelines for Confirmation of
Environmental and Soclal Considerations, 2002

JBIC establishes and makes public the above guidelines with the objective of contributing to
efforts by the intemational community, particularly developing regions, towards sustalnable
development, through consideration of the environmental and social aspects in all projects
subject to londing or other financial operations. Environmental and soclal considerations refer
not only to the natural environment, but also to soclal Issues such as involuntary reseftlement
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 substance,
degree and uncertainty of its potential environmental impact; and the environmental
and social context of the proposed project site and surrounding areas;

. Categorization: Three categories A, B, and C exist. A proposed project is classified as
Category A If it is likely to have significant adverse impact on the environment;
Category B if Its potential adverse snvironmental impact is loss 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, Articte 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 posifive 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.

. Monttoring: JBIC in principle confirms through the borrower over a certain period of
time, the results of monitoring the ftems which have a slgnificant environmenta! impact
by the project proponents.

According to JBIC categorisation, this project falls under category A because there are likely to
significant impacts to the project environment due to its location within Hell's Gate National
Park.

World Bank Safeguard Policies
(a) Environmental Assessment (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 decislon-making is improved through appropriate analysis of actions
and of their likely environmental impacts. This policy is triggered #f a project is likely to have
potentially adverse environmental risks and impagcts 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 concems.
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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 policy recognizes that the conservation of natural habitats is essential to safeguard their
unique blodiversity and to maintain environmental services and products for human society
and for long-term sustainable development. The Bank therefore supporis the protection,
management, and restoration of natural habitats in its project financing, as well as policy
dialogue and economic and sector work. The Bank supports, and expects borrowaers to apply,
a precautionary approach to natural resource management to ensure opportunities for
envitonmentally sustainable development. 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 terrestrlal, 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 potentlal 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).

IFC Performance Standards

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

African Development Bank (AIDB) 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 acknowiedges that to sustain economic growth in Africa, there Is an
urgent need to preserve and enhance the ecological capital that enriches such growth. Two
guidelines relevant to the new Policy on the Environment were completed and disseminated in
2004, namely the Strategic Environmental Impact Assessment Guidelines {SEIA) and the
Integrated Environmental and Soclal 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 cycie.

The IESA guidelines present the most frequent potential impacts and enhancement/mitigation
measures for the considered sub-sector. The guidelines aiso outline indicators that could be
usaful for monHtoring 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 ciassified under category 1, since the
proposed project will generate more than 30MW of electricity and will also involve the
resettlement of over 50 Households and more than 200 people.

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 intemational level, the company initiated the
implementation of IS0 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 thess 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 aiso aligned with its
vision and mission statements. The environmental policy statement commits the organisation
to compliance with applicable laws and regulations, prevention of poliution, continuous
improvement and accountability to the internal and external stakeholders and the public at

large.

To successfully sustain the good environmental management practices, KenGen has not only
continued to commit resources in enhancing staff capacity through relevant training and
awareness locally and abroad but is also taking the lead in initlating the Clean Development
Mechanism (CDM}) projects of the Kyoto protocol.

Currently, six projects have been clearad by the World Bank and several others still under
roview.,

In ensuring legal compllance with EMCA 1998, annual environmental audits are done and
submitted to the National Environmental Management Authority (NEMA)} and Energy
Regulatory Commission (ERC). All upcoming power projects are also subjected through
Environmental Social and Impact Assessment (ESIA) studies and issuance of permits before
implementation (this project).

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

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

. Cornpliance with prescribed regulafions and especially the national Environmental
Management & Coordination Act 1999;

. Improved resource efficiency and waste reduction through optimal use of resources

and waste reduction strategies;

Systemaltlc and Integrated approach to environmental management

Improving our public image and community relations

Continually improve economic-environmental performance and

Increasing confidence of stakeholders;

Enhancing global market access with environmsntalily conscious partners;

Achieving greater emiployee satistaction;

Institutionalization of poliution prevention strategles.

. & 0 & & 2 @

International Conventions

Vienna Convention for the Protection of the Ozone Layer

Intergovernmental negotiations for an international agreement to phase out ozone depleting
substances concluded in March 1985 with the adoption of the Vienna Convention for the
Protection of the Ozone Layer. This Convention encourages intergovernmental cooperation on
research, systematic observation of the ozone fayer, 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 aliow the revision of phase out schedules on the basis
of periodic scientific and technological assessments. The Protocol was adjusted to accelerate
the phase out schedules. it has since besn amended to introduce other kinds of control
measures and to add new controlled substances to the list.
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Convention on Biological Diversity

The purpose of this convention is to ensure the conservation and sustalnable use of
biodiversity. Kenya signed the convention on 5th June 1992 and ratified the same on 26th July
1982. The National Environment Management Authority (NEMA) is the national focai point to
this Convention on Biological Diversity. The provisions of this Convention have bseen
integrated in many laws of Kenya.

The Ramsar Convention

Kenya ratified the convention in June 1980. The Ramsar Convention on Wetlands is primarily
concemed with the conservation and Management of Wetlands. Parties to the convention are
also required to promote wise use of wetlands in their territorles and to take measures for the
conservation by establishing nature reserves in wetlands, whether they are included in the
Ramsar list or not.

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

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, sallne, brackish or marine
water, including both natural and manmade areas that support characteristic biota” the latter
definition has the approval of the national wetland standing committee of Kenya's Inter
ministerial Committee on Environment (IMCE). It is the refinement of Ramsar 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.

Convention on the Wetlands of international Importance as Waterfowl Habitat

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

Convention on the Conservation of Migratory Species of Wildiife Animais

This Convention s aiso referred to as Bonn Convention. It is intended to ensure that migratory
species of wild animals spelt out on Appendix | and |i to that convention are protected from
extinction. The Convention requires intergovernmental coopseration 1o ensure that the specles
are allowed to migrate as their nature and their habit is preserved. The Convertion was
adopted on 23rd June 1979 and came to force on 1st November 1983.

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 Alglers on 15th
Septemnber, 1968 and came into force on 16th June 1969.

Convention on International Trade in Endangered Species

This Convention was adopted on 3rd March 1973 and came info force on 1st July 1975, The
purpose of the Convention is to regulate the international trade in wild plants and animals that
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are at risk of extinction as a result of trage. The Convention seeks to control trade not only in
live species but also in dead specimen and their derivatives. The Kenya Government ratified
CITES on 13th December 1978. The lead agency for the CITES in Kenya is the Kenya Wildiife
Service (KWS).

United Nations Convention to Combat Desertification

The above Convention was adopted on 17th June 1994 in Paris and came into force on 26th
December 19978, Kenya ratified the Convention in 24th June 1997. The purpose of the
UNCCD (s to address the problem of the degradation of land by desertification and the impact
of drought particutary in arld and dry semi-humid areas. NEMA Is the focal point for the
Convention.

The 1992 United Natlons 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.

Kyoto Protocol to the United Natlons Framework Convention on Climate Change

The Kyoto Protocol requires signatories to the UnHted Nations Framework Convention on
Climate Change to reduce their green house emissions levels 1o 5% below 1990 levels by the
year 2012, The Protocol came into force on 16th February 2005, after it received the pre-
requisite signatures. However, major countries ikke United States, China, India, and Australla
are not signatories to the Protocol. NEMA is the national focal point for this Protocol.

Agenda 21

Kenya continues to implement Agenda 21 to support sustalnable development through the
integration of environmental concerns into the national development policies, plans, and
programmes.

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 povery line, by 2015, access to affordable
energy services is a prerequisite.

Convention on the Rights of the Child

The Convention on the Rights of the Child (CRC), 1889 is the most comprehensive
compilation of international legal standards for the protection of the human rights of children.
The CRC [s also the most widely ratifled International human rights treaty, ratified by all
countries in the world, with the exception of two. The Convention acknowledges children as
individuals with rights and responsibilities according to their age and development (rather than
the property of their parents or as victims), as well as members of a family and community.
Underlying the Convention are four main principles: non-discrimination, the best interests of
the child, the right to fife, survival and development and the right to participation.

The CRC reaffirms children’s basic human rights to heatth, shelter and education. Special
emphasis is placed on safeguarding family unity and the reunification of families (Articles 8,
10, 20). Ancther fundamental right enumerated In the Convention is the child's right to
education and the obligation of states to make primary education free and compuisory for all
children (Articles 28, 29). Education has also been identified as an effective and essential form
of protection for displaced children. For example, dispiaced children In school may be more
protected from the risks of military recruitment, exploitation and abuse. Educational and
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recreational activitles, like sports, can also help children recover from the trauma of conflict
and displacement (Infernal Displacement Monitoring Centre, 2004).

2.5.14 Convention on the Elimination of all forms of Discrimination against Women
The Convention on the Elimination of all forms of Discrimination against Women (CEDAW)
placas explict obligations on states to protect women and girls from sexual exploitation and
abuse.
Universal Declaration of Human Rights {(Article 7), the UN Charter (Articles 1, 13, 55, and 76}

and the International Covenant on Chvil and Political Rights (Article 24) reaffirm the freedoms
and rights of all children, including internally dispiaced children.
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3.1

3.2

3.2.1

DESCRIPTION OF THE PROJECT ENVIRONMENT

Project Setting

The Olkaria IV Domes Geothemnal Fleld is located about 120km Northwest of Nairobi.
Administratively, the project is located within Hells Gate location, Central division of newly
created Nalvasha district (hived from the former Nakuru District} in the Rift valley Province of
Kenya.

The Olkaria gecthermal field is iccated 6 km to the south of Lake Naivasha in Kenya's Rift
valley, and occupies a circular area of about 68.25 km®. Olkaria IV (Domes) is one of the
seven sectors of the Greater Olkarla Geothermal Area (GOGA). It is located to the south of
Lake Naivasha in Kedong Ranch. Olkaria IV area measures about 4 km? that is bound by
Hell's Gate and Ol Njorowa Gorge to the west and a ring of domes to the east and south.

The first generating unit at Otkarfa | was commissioned in 1981, and the second and third
phases were commissloned in 1982 and 1988, respectively, to generate a total of 456 MW of
electricity. Olkaria || was constructed between 2000 and 2003. and the plant began generating
electricity in September 2003, producing a total of 64 MW.

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

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

Physical and Blological Environment of the project area

Climate

The climatic features in the Rift Valley, including the project area, are closely related to the
altitudinal changes and variations induced by the local topography. The floor of the Rift Valley
expariances higher temperatures than the highlands. At Nalvasha {1,829m above sea level)
the mean monthly temperatures recorded range from 15.9-17.8 °C with a mean of 16.8°C. The
mean monthly ternperatures In Naivasha town range from 24.6 — 28, 3%c.

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

(a) Rainfali

The baseline daily rainfall is measured at four sites, X2 Camp site, Site, North East Olkaria
and Lake View .The data has been collected from Environmental section of KenGen. Data for
the 15-year period January 1994 to December 2008 has besn analysed to show the monthly
average rainfall totals over the last 15 years in the project area.
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Average annual rainfall in the project area from 1994 to December 2008
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Average annual rainfall totals have been 724.4, 715.4, 703.5, and 695.3 for X2, Site, North
East Olkaria and Lake View respectively. Thus there Is iitle spatial variation in the annual

rainfall totals.
(b}

Temperature

Maximum and minimum temperatures are recorded at 8am 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 dally 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 2008 did not exceed 35°C or fall below

0°C.
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Figure 3.2

(c)
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3.22

Observations of relative humidity determined from the 9am and 3pm data recorded at KenGen
X2 Camp site are shown in Figure 3.3. The data show the normally diumal variation with
higher values occurring in the cooler moming perlods 9am and lower value in the warmer
afternoon period at 3pm.
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Figure 3.3 Relative humidity
Air 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 way that a coal-fired power statlon 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 (CO;), methane {CH,} and
hydrogen sulphide (H,;S). The CO, and CH, do not pose a threat to ambient alr quality,
aithough they are, along with water vapour, greenhouse gases, but H,S can be toxic at
sufficlently high concentrations., In addition H;S will accslerate the comosion of metals.
KenGaen is currently taking daily monitoring H,S concentrations In the air and the resuits have
been used for modelling of the possible effects of air quality to the environment posed by the
new piant.

{a) Occurrence of Hydrogen Sulphide

Hydrogen sulphide {(H,S) is a noxious and potentisily poisonous gas, with the odour of rotten
eggs. It occurs naturally, and approximately S0 per cent of global emissions are sstimated to
be of natural origin (WHO 1987). It has long been recognised as a potential heasith threat to
man both from natural and man-made sources and thers are over 150 years of sclentific
literature describing its properties and toxicity (see review by the Subcommittes on Hydrogen
Sulfide, 1978). However, it is not a widespread urban poliutant and is generally localised near
emission sources such as sewags treatment plants, petroleum refineries and kraft paper mills.
Typical concentrations vary widely in diffarent paris of the world, for example, over a 2.5 year
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period in northwest London, concentrations were generally found to be lsss than 0.0002ppm
(0.3mg/m3), in and around the city of Rotorua, New Zealand there is usually sufficient
hydrogen sulphide to cause detectable odours and during continuous monttoring hydrogen
sulphide concentrations of 0.05 ppm (80 mg/m3) were exceeded for more than 55 per cent of
the time in winter (WHO, 1987).

(b) Propertias of hydrogen sulphide

Hydrogen sulphide is colourless, flammable, denser than air and liquefies at -80°C. 1t is
soluble in both polar and non-polar solvents and is rapidly oxidised in air and in solution. It is
corrosive to many metals and may discolour paint by its reaction with the metals present in the
pigments. Because of its density when it is concentrated, it will have negative buoyancy and
sink to the lowest point. In geothermal projects It is usually associated with high
concentrations of carbon dioxide, which Is alsc denser than alr. Thus a slow leak of the non-
condensable fraction of cooled geothermal gas emitled into a sheltered environment, can
aliow a bulld-up of dangerous concentrations of hydrogen sulphide in low-lying or sheltered
and enclosed areas. Such areas are uniikely 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 within the power station. -

The controlfled discharge of non-condensable gases from the power station may contain
initially up to approximately 4.9 per cent hydrogen sulphide and 96 per cent carbon dioxide
(Ewbank Preece Limited, 1989 (Page B/16)). 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 fikely 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 {whare 50 per cent of the population can detect the presence of the cdour) have
been reported for hydrogen sulphide (0.76-3.21 mg/m3) 0.00047-0.002ppm {Warren Springs
Laboratory, 1980). Other studies give different values. The most recently published study
{Nagy, 1991) presents detailed Information on the percentage of people responding to the
odour of hydrogen sulphide at different concentrations. Nagy's paper Is particularly useful
because it provides information on the response of the 18 people in the two cdour paneis as
the concentration varies. From the data it is possible to determine the percentage of people
who would be expected to detect the odour at a given concentration. One person out of the 18
(approximately 5 per cent) reported an odour at 0.0013ppm (2 mg/m 3), nine of the 18 (50 per
cent) detected the odour at 0.0046 ppm (7mg/m 3} and 17 of the 18 (approximately 95 per
cent) reported the odour at 0.023 ppm (35 mg/m3).

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

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

In the above discussion, # should be remembered that the odour panel studies select
panellists who pass a test which ensures a certain minimum sensitivity to odours and they are
not permitted to eat, drink flavoured beverage or smoke for 30 minutes prior to the test, nor are
they permitted to use scented cosmetics for at least one hour before the test. In addition, the
test room is free of interfering odours. Given test 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 incldence of odour. The criteria would be more appropriate for
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short-term visitors, but they would still be subject to interfering odours.
{c) Effects on Humans and other animal life

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

Acute intoxication refers to the effects of a single exposure to a massive dose of hydrogen
suiphide of the order of 1000ppm (1.619/m3). There is evidence that at this concentration
hydrogen sulphide exerts an effect on the whole nervous system by inhibiting the enzyme
cytochrome oxidase, which is involved In the aerobic metabolic pathway. The symptoms are
an initial stimulation of respiration resulting in very rapid breathing and subsequent depletion of
carbon dioxide in the blood. This leads to respiratory inactivity that may spontaneously
reverse if the depietion 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 (1.61g/m3), hydrogen sulphide may have a direct
paraiysing 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 untll the levels of hydrogen sulphide in the bloodstream
drop sufficiently to allow breathing to resume. Hydrogen sulphide is very rapidly oxidised 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, 100-600ppm (0.16-0.86g/m3). At these concentrations irritation of the
mucous membranes of the eye and the entire respiratory tract can occur. While eye irritation
is by far the most common symptom of sub-acute poisoning, irritation of the respiratory tract
can in some circumstances lead to severe and even fatal complications such as pulmonary
oedema.

Chronic intoxication is defined as the effects of intermittent exposure to low or intermediate
concentrations 50-100ppm (80-160mg/m3) of hydrogen sulphide. These are characterised by
“lingering" largely subjective manifestations of lilness. There is no universal agreement in the
litarature about this category as a clinical entity distinct from repeated episodes of sub-acute
intoxication.

The effects of hydrogen sulphide exposure at various concentrations are summarised in Table
3.1 (adapted from “Hydrogen Suifide”, The Subcommittes on Hydrogen Sulfide, 1979 and
including data from Nagy, 1991).

The effects of hydrogen suiphide on other animal species have been the subject of laboratory
inveatigation 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 summariged in Table 3.2 and compared with the effects on humans (prepared from
data published in *Hydrogen Sulfide”, Subcommittee on Hydrogen Sulfide, 1978 and WHO,
1987).

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

{d) Effects on Materlais
Hydrogen sulphide is corrosive to metals including copper, silver and even gold. it also reacts
with [ead-based paints to produce discolouration. Apart from aesthetic considerations, this

corrosion of metals can cause problems in electronic equipment when connecting wires are
affected.
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Table 3-1 Permissible concentrations in the workplace assuming 8-hour shifts, 5-
day weeks

0.00047
threshold
5% detection limit 0.0013 0.002
50% detection limit 0.0046 0.007
95% detection limit 0.0230 0.035
Oftensive odour 0.003-0.005 0.004-0.007
Thrashold limit value a 10 14
Threshold of serious eye | 50-100 20-140
injury
Offactory paralysis 150-250 . 210-350
Pulmonary oedema, threat | 300-500 420-700
o life
Strong nervous  system | 500-1000 700-1400
stimulation
jmmediate coflapse with | 1000-2000 1400-2800
respiratory fallure

Source: The Subcommittee on Hydrogen Suffide, 1979 and including data from Nagy, 1991

Table 3.2 Concentrations of hydrogen sulphlde resulting in sub-acute Intoxication
syndromes In various species

321 (200)

804 (500)
| Dogs 80-1045 _(50-650) 984 (600)
Guinea pigs 161-1205 (100-750) 1205 (750)
Goats 160-1446 (100-900) 1446 {900)
Humans 161- 864 {100-800) §64-1807 (600-1000)a*
*Immediately fatal

Source: Hydrogen Sulfide”, Sub-committee on Hydrogen Sulfide, 1979 and WHO, 1887).
(®) Existing air quality
Hydrogen suiphide concentrations are monitored by KenGen in and around the Olkaria | and |i

power stations using manually operated samplers. Twelve sites are monitored at Olkaria | and
six sites are monitored at Olkaria I} as follows:

Olkaria !

. MV-Rig Workshop
. Power Station

. Administration building
. Seal pit |

. Seal pit |

. OW-10

. Ow-22

. KWS Gate

. Lake View

. Lake Side

. Stores

. Scientific lab
Olkaria Il

. Compressor room
. Hot weil 1
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. Hot well 2

. Cooling towers

. Power station building, and
. Administration buikding.

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 glve 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 | program, which provided data covering the period 28 April 1897 to 15 September
2009 for this study. For Olkaria I 1535 measurement, made at the six sites over the period 9
Dacember 2003 to 15 September 2003, have been made avaliable for this study. The data (s
summarised in Tables 3.3.

Some of these sites are in locations that could reasonably be classed as accessible o 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 suiphide 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 Resuits of Oikaria | hydrogen suiphide monitoring program (ppm)

Number of | 755 816 79 632 | 628 762 467 | 394 | 356 | 353 | 485 435 237 263 | 251 | 264 257 263

observations

Maximum 0.8 44 22 28 |34 |14 |23 |02 0.1 0 23 1.6 1.2 12 |09 (2 21 0.9
Minimum 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Average 0.02 0.36 0.05 0.14 | 0.17 (0.09 [ 005 | O 0 0 0.07 0.06 0.01 0.01 | 0.01 | 0.04 0.02 0.02
Number of | O 102 9 29 43 9 4 0 0 0 10 9 1 1 0 4 2 0
observations

greater than

1ppm

Number of | 80 489 132 194 | 217 | 245 | 100 | 9 1 0 73 61 3 11 9 26 16 21
observations

greater than

0.1 ppm
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Nolse 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 modeliing purposes can be aggregated into two main
sources (1) the cooling towers and (2) the plant or building housing the turbines.

At Olkaria | the gas ejector and the plant are essentlaily co-located, whereas at Olkaria Il the
gas ejection occurs in the cooling towers so that the actual nolse sources in the aggregations
are different for the two power stations, but this does not change the way the nolse modelling
will be undertaken. In each case the power siations have been represented as two classes of
noise sources (1) the cooling tower system and (2) the plant. 1t is understood that the design
of Ofkaria [ (Units 4 and 5} will be similar to the dasign of Olkaria i and the noise emission for
the new power station has been based on measurements taken at Olkaria |,

In addition the project involves two other potentlally significant sources of noise, namely
construction of drill pads and drilling and testing of welis prior to conventing them to production
wells. While these latter operations are temporary (lasting for months to a period of around a
year} they are potentially significant and 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 | and [I. A summary of noise data in
Absolute decibels (dB(A)} is presented in Table 3.4 below:

Table 3.4 Max!mum Permissible Noise Levels

Power Station 57-99 Comprassor room
Administration block | 34-93 Hotwell unit | 54-93.1
Sclentific Lab 28-83 Hotwall unit || 43-93.5
QOlkaria stores 28-86 Cooling Towars 52-82.7
M.V Rig workshop 20-72.1 Power Station 58-98.8
OW 10 30-82 Administration block | 28-90.2
ow 22 22-88.2

KWS Gate 5-63

Laka side 20-48

Lake View 20-62

Source: KenGen Olkaria Geothermal Power Project, Environmeantal section.

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

Table 3.5 Maximum Permissible Noise Levels

C: Residential Indoor 45 35 35 25

Cutdoor | 50

&
8
&

Day: 6.01 a.m. ~8.00 p.m. {Leq, 14 h)
Night: 8.01 p.m. ~ 6.00 a.m. (Leg, 10h)

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 fleid during the well testing
phase and during operation of the power station. The predicted cumulative noise levels have
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been presented as contour plots showing the "maximum® predicted noise lavels over the area
of interest. Discussion of noise impacts expected during the construction phase is also
presented.

L.ake Naivasha Basin

l.ake Naivasha is a shallow basin lake, situated 80Km northwest of Nairobi in the Kenyan Rift
Valley. The name Naivasha comes from the Maasai “e-naiposha”, meaning approximately ”
that which Is heaving that which flows to and fro”. The lake contains freshwater supporting a
rich ecosystem, with hundreds of bird specles, 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
waterfow! breed and feed and, at the same time, magnificent views of the nearby volcanoes.
Local fishermen depend on the lake for fish and crayfish. Aithough the lake is situated in a
sami-arid zone, after the rainy seasons, the fragile soils of the surrounding hills and the valley
bottom produce grass where the pastoral Maasai bring their herds for dry-weather grazing,
thereby depending on the lake and its various watering points.

Stiuated 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 outist, 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 Naivasha Basin
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{a) Biophysical features

(i).] General Setting

Lake Nalvasha Is located (0.45°S, 36.26° E), alftitude 1,890 m asl, lies on the floor of Africa’s
Eastern Rift Valley, covering approximately 140 km®. It is the second-largest freshwater iake in
Kenya, and one of a series of 23 major lakes in the East Rift Valley—8 in central Ethiopla, 8 in
Kenya, and 7 in Tanzanla—sapanning latitudes from approximately 7°N to 5°S. The overall
climate of the Eastern Rift Valley is semi-arid.

(i).2 Geology, Soils, Groundwater

The solls around the lake are developed on volcanic ashes, mainly composed of fine pumice
grains, and pumice layers are abundant. The interaction between volcanic deposits and water
in the lakes causes the gensesis of zeolite minerais. Due to thelr 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 couid provide for a better explofation 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 agrochemicals will end up in the lake is
low, The aquifers around the lake have very high vields, and all irrigation nonth 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 high-quality crops, since the soil structure
is unsuitable. n general, groundwater in the area south of Lake Naivasha is not very suftable
for irrigation. 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 imporiant role in organic farming and modern land management. They have very
high soil water retention capacities, and exiremely 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 Nalvasha basin. The rainfall distribution has a bi-modal
character, with long rains during April - June and shor 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 Kinangop Plateau experiences an

annual rainfali between 1,000-1,300mm. 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 different places around the Lake. The range
of water levels during the past century can be seen to span 15m. There are several periods of
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rapid rise or fall as well as a particularly protracted period of decline from the 1920s to 1950’s.
After the heavy “long rains” in 1977, 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 falling 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 lsast for the time being.

Ase et al,, {1986) concluded that the water balance of Lake Naivasha had a rather unstable
equilibdum, 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 o high inflow lake
level rose by over a meter in only a month in May 1977.

The lake's water level fluctuations have attracted the interest of both scientists and water
managers. In 1948, Mr. Tetley (an Hydraulic Engineer in Nairobi) wrote: “The lake reached its
next highest peak in 1917 and since that year (1917) to April 1946 the level had a drop of
about 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 al. (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.,1990), except that periocds of exceptionally high rainfall are
followed by iake level rises {e.g 1922, 1930, and 1961-83). Annual evaporation always
exceods rainfall {(Ase et al.,1988). In siatistical analysis, however, Vincent et al,. (1979)
suggested that the lake’s level is an Indicator of the long term pattern of high aititude climate —
particularly the penetration of equatorial westerlies and the influence on fand above 2500m
asl. Evidence for this hypothesis came from the monthly correlation of lake level changes with
precipitation data from high — aititude meteorological stations (at 2700 m}, and the correlation
of lake ~ love!l 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.

Figure 3.5, 3.6 and 3.7 shows trends in the Lake Levels over the years, no measurements
weore taken from 1993 to 1996.
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Figure 3.7 Lake levels from 1996 to 2006

(i).5 Hydrology and the Water Balance

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

Both the Malewa and the Giigil 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/cm, Like all natural weter In the area,
the sodium content Is relatively high.

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

Lake Naivasha actually consists of three lakes. The Crescent Lake, the deepest part of the
lake (18m depth) can be connected to the main lake, depending on lake levels. Oloiden is a
smaller iake 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 Sonachi is located near the
south-western part of Lake Nalvasha, but it Is independent from the main lake.

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

The lake itself can be considered a groundwater outcrop of a very good shallow aquifer that

drains into a deeper aquifer system, which carries the water towards the terminal lakes
(Magadi and Elmentelta). The groundwater systsm around the lake Is compiex, with important

£S1A OLKARIA IV DOMES FINAL REPORT.doc 315 issue 1.0/ December 2009




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

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

Table 3.6: l.ake Nalvasha Water Balance (1934-1983), Mmbuie 1999)

(i).6 Biosphere

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

Lake Naivasha supports unique habitats, particularly the fringing papyrus swamp and
associated freshwater biodiversity. As previously noted, the ecosystem comprises three
chemically distinct water bodies, the main freshwater lake, a more alkaline and sometimes-
connected lake (Oloidien), and a crater lake (Sonachi).The littoral zone is inhabited by
macrophytes that provide sultable heabitats for fish feeding and breeding, and mulch for
invertebrates. Aithough the spacles composition has changed over time, the dominant fioating
species are Cyperus papyrus, Eichhornia crassipes (exotic), Pistia stratiotes, Saivinla molesta
(exotic), Wolffia arrhiza and Nymphaea (water lilles). Submerged plants include Potamogeton
schweinfurthii, P. pectinatus, P. octandrus, Najas pectinata, N. caerulea, Ultricularia reflexa,
and U. gr‘bba. 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 aiso are responsible for the richness of the bird
population.

Water lilies almost disappeared in the 1980’s thought to be caused by the introduced crayfish
and accidentally-introduced Coypus. The papyrus is considered the most important plant of
Lake Naivasha, occurring in the shallow water of the lake edge, and on land where the sub-
surface soll was saturated. It almost completely surrounds the lake, forms floating islands In
the lake and can be found up to km up the Malewa River. It acts as an efficient silt and nutrient
filter, and is capable of recycling excess nutrients. It also forms an important habitat for fish
{(where submerged or fioating) and wildife {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 lavels, fires and, in some cases, human encroachment.

One hundred and forty-three (143) phytoplankton taxa have been recorded in the lake,
including the species Microcystis, Lyngbya, Oscmatona and Melosira. The photosynthetic rate
is about 5 mg 02/m%d in the open lake (o mg Chi-a/m®). Most productivity occurs in the top 3m
of the lake. The more alkaline Oloidien and Sonachi lakes are more productive, with Spiruiina
significantly present. The main zooplankton genera are Cladocera, Copepoda and Rotifera,
The zooplankton biomass is positively correlated with the chiorophyll-a (algal) concentrations,
since zooplankton feed on the phytoplankton. Twenty-eight taxa of invertebrates have been
recorded, associated with macrophyte beds.

The small-tcothed carp {(Aplocheilichthys antinoril) 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 iake desiccation). The antinorii 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 (Micropterus salmoides), introduced from the United
States in 1927, 1951 and 19686, Tilapia zulu (1956 from Lake Victoria: the introduction also
contained Orsochromis leucostictus, now the most numerous fish, ahead of bass), and other
tilapiina species not encountered today. Three cyprinodonts, Gambusia, Poscilia and Lebistes,
were introduced to control mosquitoes. The exotic rainbow trout {Onchorhynchus mykiss)
occasionally strays into the lake from the Malewa River, while Barbusamphigramma migrates
between the lake and the river.

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

The main food source for fish fry is zooplankton (60%) and chironomid larvae, followed by
algae and detritus. Larger bass feed on crayfish, fish fry and frogs. Juvenile fish exert
predation pressure on the zooplankton in the littoral zone, whereas the zooplankton remains
relatively untouched in the open waters. The fish are a source of food for numerous
piscivorous birds {e.g., fish eagies, 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 Thomn or Yellow Fever Tree (Acacla xanthophiocea) is the dominant terrestrial
trea species, forming the woodiand around the lake. It is an important habitat for birds and
other wildiife, and the undergrowth provides an important buffer against erosion and heips
pravent the transport of silt and nutrients to the lake. Many animals are found on the shores of
the iake, in the acacla woodlands and the neighbouring national parks and sanctuaries,
including hippopotamus {a population of over 600), waterbuck, buffalo, giraffe, eland, zebra,
Thomson’s and Grant's gazelles, bushbuck, duikers, mongooses, ofters, various snakes and
rodents, and the occasional leopard. The Malewa River delta comprises Acacia woodland,
betfore giving way to papyrus swamp.

Lake Naivasha regularly suppoits congregations of more than 20,000 water birds, with a mean
of 22,000 (1991-1997). The riparian, papyrus and liltorai 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 buffaic. The woodiand within the ecosystem
provides habitat for the giobally-threatened grey-crested heimet-shrike {vulnerabie). Another
globaliy-threatened bird found in this location is the Basra Reed Warbler (near- threatened), a
winter visitor and passage migrant whose exact siatus is unknown. There also are regionally-
threatened species, both as regular visitors and residents (e.g. great crested grebe (critical),
Maccoa duck {endangered), African darter, great egret, saddie-billed stork, white-backed duck,
Baillon's crake and African skimmer (all vuinerable)). The riparian/papyrus habitat supports
certain endemic specles, such as papyrus gonolek and white-winged swamp-warbler. The
large ?%mrlnils, aspecially the hippos, may play an important role in phosphorus recycling
around the lake.

(i).7 Water Abstractions

Lake Naivasha bears tremendous importance in the project area 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 utifized for, among others,
domestic use, watering of livestock, Irrigation of agricuftural land, and geothermal drilling and
process activities. According to Sayeed (2001), the total area of Irrigated land stands at 5,000
ha, as shown in Table 3.7. However, Lake Naivasha Growers Group (LNGG) estimates the
total irrigated area to be much less, probably ranging from 1,500-2,000 ha.
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Table 3.7 Water Abstractions

Flower 9522 : : 22,014,007

{open)

Flower 613.6 50.0 11,198,200

(gresnhouse)
' Vegetables 1623.1 34.87 20,539,600

Fodder 756.4 16.58 4,577,506

Wheat 164.3 2512 1,506,434

Grass 561.3 16.58 3,396,819

Macadamia | 360.7 3.34 439,729

nuts

Total 5031.6 29.95 63,672,295

Agricultural

Crops

Water Abstraction other than 1,508,439
_Irrigation

Total water abstraction 65,180,734

Source; Sayeed (2001).

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

Clkaria 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 919,840m° of water, and this rate
has been decreasing until the year 2008 when the abstraction rate increased up to 1,300,620
m®. The Increase in the abstraction rate in the year 2008 was due to the increased drilling
activities during that year. Under normal circumstances otherwise, when no drilling Is going on,
the average water pumped from Lake Nalvasha per month is approximately 1400m° per day
but this will bs expecled to be approximately 2500m® per day during full operation of the plant
under this project. Table 3.8 below, shows water Abstraction from Lake Naivasha for the
Olkaria Geothermal Station {m®).
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Table 3.8 Water Abstraction from Lake Nalvasha for the Olkaria Geothermal Station
{m3)

68780 67392 145642
FEB 68400 | 124200 | 48048 | 36816 | 64208 | 51526 | 35740 | 50570 | 100595 | 106123 | 686226

"MAR | 76320 | 78120 | 50232 | 34632 | 47888 | 36638 | 27608 | 20431 | 85217 | 131094 | 588180
APR 84600 | 40680 | 30624 | 38064 | 52043 | 31689 | 32838 | 40344 | 79804 | 152618 | 593204
MAY 53640 | 43200 | 38376 | 39936 | 46730 | 27785 | 81522 | 25725 | 93756 | 134931 | 535601
JUN 72720 | 56620 | 47752 | 56784 | 30288 | 36171 | 32850 | 40501 | 83078 | 148298 | 603971

JUL 114120 | 64800 | 41184 | 42744 | 33324 | 25652 | 36511 | 55858 | 84282 498475
AUG 103320 | 56520 | 64272 | 39279 | 48412 | 27721 | 40842 | 71631 | 115143 566940
"SEP 90360 | 71280 | 44828 | 33404 | 41497 | 25237 | 36007 | 70362 | 148900 561875
ocT 65800 | 57960 | 38688 | 29385 | 43200 | 33341 | 34389 | 87722 | 118931 499416
NOV 71280 | 73944 | 28392 | 46406 | 52677 | 32470 | 31605 | 76191 | 156409 569374
DEC 60500 | 41808 | 48360 | 37510 | 48822 | 33233 | 21800 | 87862 | 140813 495708

TOTAL | 919840 | 757992 | 547148 | 500168 | 562111 | 431456 | 402780 | 651002 | 1300620 | 818706 | 6891823

Source: KenGen Olkaria Environmenta! Section 2009
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(i).8 Warer Quality, Aquaric 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
{TDS) increase in times of receding lake levels, and decrease aftar floods. Irrigation from the
lake decreases the TDS concentration, whereas irrigation from the rivers Increases TDS
concentrations.

No disturbing trends, however, have been detected sc far. Total phosphorus (T-P) is one of
the elements controlling the lake’s tropic status, Ablya (1998) and Kitaka (2000).

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

Table 3.9 below summarises monitoring data for important environmental elements in water at
various locations. Lead levels were noted fo increase in Lake Naivasha water. Fluoride levels
exceoded 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 3.9 Range of Chemical Elements 6f Environmental Significance in Water
{ppm), 1993 - 2002

Wells 0.053-1.58 0-0.12 0-0.43 025-17.1 | 0-30 0.01128

X . 0-32
QOlkaria | 0-0.53 0-0.03 00,19 1.83-8.14 0-0.13 0-1.33
Oid X2 Camp | 0.0097 0-0.2 0-0.02 1.73-9.20 0-0.13 0-6.01
Lakeside 0-03 0-0.02 1.80-9.30 | 0-0.0.13 0-2.48
Estate
Lakeview 0-0.007 | 0-0.02 0-0.004 1.85-9.0 0-0.1 0-0.87
House Estate
L Naivasha 0.00009 0-0.002 | 0-0.06 0-13.63 0-0.2 0.0020 0-0.51
Naivasha na na na na na na na na
Town
World Bank 100 0.1 0.5 20 0.1 10 1
Guidelines )
NEMA 10 2 0.01 0.05 15 0.05 3 15
Guidelines |

Source: KenGen Olkarla Geothermal Powsr Project, Environmental Section
3.25 Solls

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

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

(b)  Solis developed on Phonolitic rocks

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

(c} Solls developed on Trachytic rocks

Salls of this sulte are typically grey, medium to coarse grained often decoding trachytic-texture
in appearance. In areas where the ftrachytic rocks have been highly weathered the
characteristic greyish colour is altered to light shades of greenish grey. These solis depict ABC
soll 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
anguiar blocky. Soils developed on Commendites and Rhyolitic rocks. These are weathered
Hight to dark grey solls typically consisting medium to coarse granular gradational texture. The
unique characteristic of the solls are sodic firm and friable in nature. Profile development with
these suite formABC soil horizons though varation 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 biocky.

{d) Solis developed on Pyroclatic 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 soll colours vary widely with
other soils deciphering gradational grey to fine buff-coloured ashes. Soll structure portrayed by
this suite is moderate, coarse to medium, sub angular to angular with ABC soil profile
development.

(e) Soils developed from lake beds sediments

Soils of this suite are characterised by litho-facies/blofacies of diatomite lake sediments. The
diatomite beds of the Ol Njorowa Gorge consist by aimost 100% of intact or variably
fragmented diatom valves. Phytoliths and sponge splcules 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 soll classification scheme within the diatomite iaminations links to macroscopic and
microscoplc character of the sediments. in particular the diatomite beds can be classified into
three lithologic facies:

. Pure-white dlatomite 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 littie
inclusions of red stained clastic particles. The soll structure is moderate to firm, fine to
medium. The solls are friable when moist, slightly sticky and slightly plastic when wet.
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3.26

()  Soll Contamination

The Environmental Section at Olkaria has monitored concentrations of elements of
environmental significance in soil since 1983. The results are presented in Table 3.10 below.
The table shows that arsenic levels in the soils tested at the wells exceeded recommended
guideline values. Other elements were found to be well within the maximum acceptable
concentrations. Whils levels for these elements at the wells, Olkaria | and the old X-2 campsite
may be aftributed to geothermal activities, this may not be true for the other sampled focations,
as other agricultural and Industrial activities in the Lake Basin may also influence the
concentrations of various elements in the soils.

Table 3.10 Range of Chemical Elements of Environmental Significance in Solis
{ppm}, 1983 - 2002

s 004525 | 0-1.8 | 0-0.1 0-0.9 0.4 T0-43 | 0.1007

18-8.5

0.1085
Olkaria | 0-0.4 0-0.01 0-0.1 0-0.4 24-2.8 0-0.4 0-0.01 0-0.1
Old X2 Camp 0.09-0.5 0-0.49 0.08-0.5 0 0-1.5 0.0005 2.43-

7.01
Lakeside 0.1-0.4 0-0.02 0.1-0.18 0.41-0.86 1550 | 0.1-04 | 0-0.02
Estate
Lakeview 0.4-08 0.1-0.2 0.5-0.6 2.9-4.9 04-08 | 0.1-02 | 0506
House Estate
L Naivasha 0.00008 0.8-1.2 0.1-0.2 0.1-0.5 2324 0812 101021 01-05
Nalvasha na 0-0.02 0.01-0.8 0.06-1.9 38443 0-0.02 0.01- | 0.08-1.9
Town 0.6
World Bank | 100 100 0.1 0.5 20 0.1 10 1
| Guidelines
NEMA 10 10 2 0.01 0.05 1.5 0.05 5
Guidslines
Source: KenGen Olkaria Geothermal Power Project, Environmental Section
Geology

Olkaria volcanic complex is characterized by comendite lava flows and pyroclastics on the
surface and basalts, trachytes, and tuffs in the subsurface. The fitho-stratigraphy of the Olkaria
geothermal area as revealed by data from geocthermal wells and regional geoiogy can be
divided into six main groups: Proterozoic “basement” formations, Pre-Mau Volcanics, Mau
Tuffs, Plateau Trachytes, Olkaria Basalt and Upper Olkarla volcanics. The Pre-Mau formation
is not exposed in the area, but outcrop on the rift scarps in the parts of the Southemn 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 trachyles and basalts (Omenda, 1997; Clarke et
al., 1980; Thompson and Dodson, 1963). The youngest of tﬂe lavas is the Ololbutot

comendite, which, has been dated at 2502100 yrs BP using C from carbonized wood
obtained from a pumice flow associated with lava {Clarke et al., 1990). The geothermal system
in Olkaria is bound by the ring structure which is thought to be a caldera marked by numerous
volcanic cones and domes to the east and to the south, the westem edge being marked by
Olkaria hill.

The Kenya Rift is part of the East African Rift systern, which is an active continental divergent
zone. The Southem segment of the Kenya Rt Valley is a unigue petrographic province
comprising of at least four Quatemary to Recent volcanic complexes namely Suswa,
Longonot, Ofkaria, and Eburru. Although these volcanoes are located only about 40km from
each other, the eruptive products show marked compositional contrasts, requiring differences
in magmatic processes. The rocks are characterised by subalkaline / peralkaline trachyte and
for peralkaline rhyoilte voicanism 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 geocthermal systems are associated with the volcanic centres. This
paper summarizes the geology of the southermn segment of the Kenya Rift and discusses
reasons that indicate greater geothermal potential for Olkaria and Eburru and promising
geothermal potential for Suswa and Longonot volcanic centres all with an estimated potential
of more than 1000 MWe. These include the youthfulness of the voicanic activities, large
shallow magma chambers, fractured reservolr rocks, and favourable hydrogeclogy.
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 Geological Map of Olkaria Area
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3.27

{a) Seismic Monltoring of the Olkaria Geothermal Area

There is dally monitoring of seismic data by the Geophysics section of KenGen at Olkaria.
Monitoring of the geothermal area of Olkaria has shown interesting micro-seismic activities,
mainly located along the linear trends that follow the Ololbutot fault zone, Olkaria fault zone , a
NE - SW zone extending from the EPF to the NE and two sub parailel NW — SE trends through
the EPF and the south of the Ololbutot lava. These areas exhibit characteristic events whose
hypocentre depths do not exceed 6km (Simiyu et al 1896).

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

Two kinds of seismic signals have been observed at 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 betwsen selsmicity 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
fianks 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 of the ground water in the boreholes In the area done by Clarke et al.
{1990} shows that the water table is shallowest around Lake Naivasha getting deeper towards
the south with those drilled between Longonot and Suswa never encountering water at drilled
depth.

The grid fauiting act as channels for ground water or they provide permeable barrers to lateral
fiow, A micro seismic study has shown that the grid faulting unlike the escarpment faulting Is
quite active suggesting they are open (Allen et al., 1889). Thus the faulting causes the ground
water to flow from the escarpments to the centre and then follow longer flow paths reaching
greater depths, and aligning their flow within the rift along #ts axis. Due to the southward
sloping of the rift floor, the axial fiow from Lake Naivasha could also be an Important source of
recharge in the area south of the lake. The N-S normai faults could be very instrumental in
channeliing 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
ara common within the fioor of the southern Kenya Rift valley. It is therefore probable that the
reservoirs of Suswa and Longonoet are hosted in the same formation (International Gecthermal
Conference, Reykjavik, Sept. 2003 Session #4).

Topography

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

(a) The Rift tloor

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

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

{c) The Kinangop Plateau

The Kinangop Plateau Is located to the north - eastern of Naivasha basin between the
southem mountains of the Aberdare range and the Rift floor. it Is a broad flat high piain
ranging in height from about 2,379 m to a little over 2,440 m asl. The plateau is deeply incised
by the Makungl, Kitiri and Engare Magutyu tributaries of the Turasha river, which forms part of
the Malewa river—the largest river flowing into Lake Naivasha.

{d) Mau Escarpment

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

()] 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, fault scarps,
fissures and steam jets. The Olkaria area where the present geothermal plants are located
comprises volcanic features that consist of steep sided domes formed from pyrociastic 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 Howing water from Lake Naivasha. The
power stations (Olkaria | & ll) are located in the centre of the depression. Within this complex,
there are several small vaileys that drain the upper siopes and discharge runoff and sediments
1o the foot slopes and plains below. The varlous volcanic masses and the scarp formed both
by faulting and erosion creates topography of impressive proportion of Njorowa gorge (Heil'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.

ESIA OLKARIA IV DOMES FINAL REPORT.doc 3-29 Issue 1.0/ December 2009



Figure 3.11 Aerial view of the Topography of Olkaria Geothermal Area
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328 Floma

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 mosalc of various
vegetation types interspersed with human settiement and farmlands. However, remnants of
natural habltats are found in the protected area especially in the Hell's Gate National Park and
adjacent ranches. The prominent vegetation types around Lake Naivasha including the project
area are woodlands, bush lands and wetlands as outlined in the following sections.
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(@) The woodland community

The woodland community of Olkaria IV (Domes) and the entire Hells gate National Park is
composed of trees that are up to 20m in height, whether open continues canopy or not. The
area is mainly covered by Tarconanthus camphoratus and Acacla xanthophloea trees mainly
standing up to 35m tall. A few of the areas and mainly where the water table is high have
some Acacia drepanolobium. The woodland vegetation in the project area is a rare feature. In
this community, patches of Selaria sphacelata appear towards the sioppy grounds. Many of
the spaces in this community are occupied by Ardstida, Eragrostis cilianensis along with
Tragus berteronianus.

{b) The bush land community

The Domes area has bushland vegetation as the most prominent. This is in line within the
entire of the Hells gate National Park. The association in this area Is the Acacia- Tarconarithus
association, which Is characterized by shallow soll with stunted growth tree specias. This
community comprises of mainly Tarchonanthus camphoratus which is called “eloshwa” by the
Maasal. Due to the nature of water systems and soils in the area, the prominent T.
camphoratus and the interspersed A, drepancioblum seems to have taken up the entire
environment. This community is made up of bushes that do not exceed 10m. It is the
community that makes up the bulk of Hells Gate National Park. This bush land vegetation s
interspersed with Acacia drepanoioblum a plant with large inflated galls which shelter colonies
of ants, Crematogaster mimosse. The galls produce a low whistling sound when the wind
blows and hence the plant is referred to as whistling thomn. Patches of Sefaria sphacelata,
Aristida, Eragrostis cillanensis and Traqus berteronianus make up other grass ecosystems in
this area.

Other common grasses in the bush grass land community of the project area include

n nardus, Setaria sphacelata, Themeda tnandra, Eragrostis cilianensls,
Hyparrhenia hirta, Cynodon dactylon, Pennisetum clandestinum, Digitaria abyssinica 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 o frequent.

Although the vegetation of the Olkaria area is predominantly a bush land community, locai
differences on vegetation types have been reported. A study carried out 1982 by Sinclair &
Knight reported the park to comprige seven major vegetation groups viz, grassiand, bush land,
shrubbed grassland, bushed grassland, rock outcrops and barren land. Flora of the Olkaria
Domes field comprises eighty five families and a total of three hundred and four plant species.

it was reported that Sefaria sphacelata is more predominant towards the sloping areas, mainly
the rocky ground with shallow solls, while Digitariais common in areas of deeper soils. Herbs
aiso seems to have taken up a big area of the project area, and associations of Striga, Cassia
momosoides, Cycnium, Hibiscus, Indigofera, Saiva, Tephrosia and Hyposstes. Other includes
Pentanisisa, Monsonia longipes and Euphorbia Inaequitatera,

The Tarconanthus -Acacia-Cympopogon-Themeda-Setana shrub grassiand association is
also a common feature. Conspicous Cympopogon caesius and Themeda triandra is dominant.
This kind of association allows very liitle growth of forbs, but due to overgrazing occurs in
small patches, with occurrence of Indigofera and Ocimum.

The grassiand community in the proposed project area comprises mainly of Digitaria
abyssinica-Cyperus-Cynodon association, but mainly in the low lying areas, depressions with
impeded drainage. Areas where the drainage is particularly good, cynodon predominates, with
occasional Chenopodium, Polygala sphenoptera, Spolobolus and Vemonia. Occurrence of
Solanum nigrumwas 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
Tharneda triandra.
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At the Domes area, the West side of the hills had predominant Cymbopogon and Setania with
Flcus, Teclea simplicifolls, and Asparagus and Rhus natalensis. Ocecassional Cussonia spicata
and Cordla sinensis. There is also Chioris gayana and Setaria verticiiiata as well as Panicum
maximum.

{c) Wetlands communities

Olkaria [V fields do not have any wetlands apart from the occasional valleys that carry water
during the wet seasons. The nearest wetlands to the domes are the brine ponds at Olkaria |
have been colonised by Typha domingsensis that forms well developed fringing vegetation
around the ponds perimeter and the channels leading 1o the ponds. Several sedges including
Cyperus immensus, Cyperus papyrus and other members of Cyperaceae are also associated
with the brine ponds. Other nearby wetlands inciudes Lake Naivasha. The Eastern and
Northem shores of Lake Naivasha are rich in Cypsrus papyrus and Typha domingensis while
a large development of submerged and floating aquatic plants exists.

3.29 Fauna species

The domes area has some wildlife species as is true for other parts of Hell's Gate National
Park, the nelghbouring Longonot National Park and other areas where the land use (mainly
ranching) is compatible with wikilife ecology. Olkarla [V is mainly within the Kedong Ranch,
and has for many years been used as a dispersal area for wildlife in Mt Longonot and Hells
Gate National Park. 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 inciude the Eland, Steinbuck, Klipspringer, Wildebeest, Water buck, Zebra
{Equus burchell)), Kongoni (Acelaphus buselaphus), Gazelles (Gazelia thomsonii and Gazella
granti), Impala (Aecpyceros melampus), dik dik (Rhyncotragus kirkii), African giraffe (Glraffa
camelpardis) and African buffalo (Syncerus caffer) among others. The Jackal, Olive baboon,
Rock hyrax, Hedgehog, Aardvark and leopard are also common species found In the Hells
Gate environment.

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

The present poputations of wildlife in the area have been rapidly declining dus 1o a number of
factors, including human wildlife conflict, drought and encroachment. Close to twenty years
ago, Sinclair and Knight ot al. (19982) carried out animal counts in the Hell's Gate National Park
as part of Olkaria 1l environmental impact assessment. Nakuru Wildiife Forum and Nakurut
Wildiife Conservancy have carried out subsequent animal counts in the above park and the
surrounding areas..

(a) Fish fauna and fisheries species

Although there are no specific fish areas in the proposed project area, it is supposed that
activities carried out could be of some effect to fishery situation. its proximity to Lake Nalvasha
may have some effect, especially if brine wastes are redirected there. The fish species include
the black bass (Mlcropterus salmoides), two types of cichlids (Tilapia Zilli and Oreochromis
leucostictus) the common carp (Cyprinus carpio), and the Louislana red clay fish
(Procambarus clarkia)
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3.2.10 Avifauna species

3.3

3.3.1

33.2

333

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

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, Hell's Gate National Park, economic structure and labour, employment,
community infrastructure, transport, Maasai and other issues, which will assist in determining
how the project will affect the social component of the environment.

Impact Areas

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

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

Secondary Impact Area -This area inciudes those areas where the direct workforce and
immediate suppliers of indirect labour (both for construction and operation) could reasonably be
expected to commute on a daily basig. This includes market centres like Kamere, DCK, Kongoni
and Karagita, Ndabibi, Moi Ndabi and Maiella.

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 Northern section. The area is 940 km” and includes the project area.

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

Existing infrastructural services in the area of operation

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

3.34 Administration set up

The project area Is situated in Olkaria sub-location, Hell's Gate focation in Naivasha Division of
Naivasha District. Naivasha District is one of the newly created districts, hived off from the
larger Nakuru District In the Rift Valley Province. Administratively the Maivasha District is
divided Into five divisions including Central Division, Gilgil, Elementaita, Mai Mahiu and
Kongoni and it has fifteen locations.

3.3.5 Population and Demographics

Nalvasha boasts of a population of approximately 306,143 persons, 152,672 males and
153,471 females (2005 statistics but this will change after 2009 statistics results are released).
More than half of this population is found within Naivasha 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
aftributed 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, Olkaria Domes Appraisal Drilling Project, Environmental Impact Assassment Study.)

Demographic data for the project area were obtained from the 1999 Population Census CBS,
January 2001. Table 3.11 below shows population figures and densities for the year 1998, for
areas that will be directly influsnced by the project. For comparison purposes, figures for
Naivasha District and the country as a whole are also presented.

Table3.11:  Demographic characteristics for the project area and lts environs

37,264 | 479 11,508

Naivasha 77.8 | 18883 | 18,301

3

Town
Longonet | Longonot | 188.3 5,372 5,782 11,164 59 2,484 4
Malelia Malella 40.9 3,812 4,135 8,047 187 1,949 4

Kongoni 91.6 1,600 1,571 3171 35 1,098 2
Ndabibi Ndabibi 120.7 1,825 1,801 3,628 a0 791
Hell's Olkaria | 339.4 | 11,324 10,022 21,346 63 8,874 2

gate

mirera 96 8,831 10,215 20,146 210 8,227 3
Nalvasha | - 17823 | 80,323 78,356 158,679 80 48,735 a*
division
Nakuru - 7242.3 | 588,703 588,336 1,187,039 | 164 206,451 4
district

Sourcs: Population and Housing Census, 1999

*The average household size here is obtained by dividing the total population by the number of
househoids. However, information obtained for 1999 from the Nalvasha Divisional Agricultural
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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 98 persons/sq km.

The Intercensal growth rate for Nalvasha Municipality from 1989-1999 was 15.3% {cf. national
intercensal average growth rate of 2.9%). This growth rate Is attributed to the phenomenal
development in horticultural and floricultural activities around Lake Naivasha, which has
encouraged the In-migration by people in search of employment. However, population
projections obtained from the Dislrict Statistics Offices for 2002 for Naivasha Divislon 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 3.12
presents the population projections In the project area.

Table 3.12

Popuiation Projections In the Project Area

18,063

Naivasha | - 778 18,301 37,264

Town

L Longonot 11,164 13,486 156,633 17,947

Malella Maielia 8,047 8,721 11,288 12,837
Kongoni 3,171 3,830 4,440 5,007

Ndabibi Ndabibi 3,626 4,380 5,077 5,828

HellDs Otkaria 21,346 25,786 29,883 34,319

Gate

Mirera 20,148 24,337 28,213 32,390

Naivasha | - 158,879 181,689 222,220 255,122

division

Source: Based on Population and Housing Census, 1999 projections.
{a) Migration and settiement

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
employment while internal migration involves movement of people from one division to another
within the District. Many of the migrants have moved into towns within the District. As a result,
the urban population growth rates for some of the urban centres in the District are higher than
the national urban growth rate. Naivasha recorded a growth rate of 15.3 % from 1989-1999,

These high urban growth rates have also increased the demand for services such as
education, water, sanitation, health, housing and other services, which has put a strain on the
local authorities who are responsible for thess services. As a result of the migration trends, the
District's population has been increasing steadily, resulting in the establishment of new
gettlements. These cenires, namely Kasarani, Karagita, DCK, Kongoni and Kamere Estate,
are inhablted by people from a mixture of tribes from different parts of Kenya, many of whom
are working at the numerous flower and horticultural farms.

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-UMB6) zone where rainfall is low (800-950 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 Naivasha are ideal conditions for 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 cleared with cultivation sometimes extending right down to the lake edge.
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Today, the total area of commercial scale irrigation for cut flowers and vegetables around Lake
Naivasha is estimated to be 3,000-5,000 hectares. Major companles involved in flower
cuitivation include, among others, Oserlan Company, Sher Agencles, Homegrown, Gold Smith
Seeds, Kijabe Litd and Wild Flowers Ltd.

To the wast, 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:

Averagse farm size (small scale) - 2.5 acres;

Average farm size (large scale) - 1,100 acres;

Main food crops produced - Malze, 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;

Poputation working in the agricuitural sector - 224,051 persons;
Population of fish farmers - 90 persons;

No. of landing beaches - 3 number.

. ® & & & ¢ & & O

3.3.7 Tourism

Tourism is an important activity around Lake Naivasha, as well as in the project area.
Presently, several tourist facllities Including hotels and lodges have been developed to cater
for the growing industry. With spectacular scenery, presence of charismatic wildiife and
avifauna, a fine climate, franquil 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.
The monthly distribution of visitors in the Heil's Gate and Longonot National Parks is
presented in Tabie 3.11. The monthly distribution of visitors show a peak in the months of
June, July and August which corresponds with higher collection of revenue (Table 3.13).
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Figure 3.15 Tourists sites Map
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Table 3.13 Monthly Distribution of Visitorse In Heil’s Gate and Longonot National
Parks

2001 | 2304 (3,140 | 4405 | 3296 | 2747 | 3,910 | 4345 | 4809 | 4262 | 3921 | 2763 | 3,380 | 43,272

2002 | 1,417 11,991 13437 | 1756 | 2,442 | 4329 | 4,952 | 5789 | 2966 | 3065 | 2754 |[2712 | 37,600

2003 | 1,649 | 2,668 | 3300 [ 3464 | 3017 [ 3327 | 3468 | 5063 | 4643 | 5510 | 4584 |2,793 | 43,776

Source: Kenya Wildlife Service, Nairobi

Table 3.14 Monthly Revenue Collection at Hell’'s Gate 2001-2 (kshs)

Jan 752,202 804,038
Feb 879,860 842,330
Mar 851,712 894,200
Apr 849,472 544,502
May 718,502 534,712
Jun 915,966 638,556
Jul 1,421,808 1,524,426
Aug 1,417,459 1,687,053
Sept 1,263,076 1,055,230
Oct 1,034,194 967,346
Nov 758,866 758,126
Dec 865,090 926,815

Source: Records from the Olkaria Power Station

Due to increasing tourist appea! of the area, several stakeholders have now taken initiatives to
diversify land use to enhance wildlife consarvation. These include Kedong Ranch, Longonot
Aanch, Kongont Farm, Marula Farm, Delamere Estates, KWS Training Institute, Kijabe
Limited, Oserian, Mundui, and Nderit Farms. Some of the above farms and ranches have also
developed accommodation and other facilities to atiract tourists. Indicators point to an upsurge
in tourism develiopment in this area. These include several upcoming tourism facilities such as
the Great Rift Valley Lodge (on the way to Eburru), Naivasha Simba Lodge, Naivasha Sopa
Hotels (part of Mara Sopa Group) and other tourist faciities. In addition, there are local
initlatives (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
Moi South Road. In Naivasha town there have been recent developments, including Wambuku
Hotel, Comfort Hotel, Lake Tourist Lodge, Ken Vash Hotel, Malewa Gardens, Antonioz Hotel,
Silver Hotel and Labelle inn.

Based on the bright future for tourism in this area the community around the lake has
recognised this potential. As a result they have now formed a local tourism initiative (Lake
Naivasha Tourism Group - LNTQ) that Is an integral component of the Lake Naivasha
Management Commities. 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 ls able to promote sustainable tourism through the Lake Naivasha Management
Committes which has now been recognized by the Naticnal Environmental Management
Authority (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 district are divided into different leveis based on the types of
services they can offer, These are explained in Table 3.15 below:
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Table 3.15 Levels of Heaith Facilities

Level | Health | Primary Heatth Care. First contact with medical facility. Primary heaith care in the

Fagility: developed countries is usually the province of a medically qualified physician. In the
developing countries first contact care is often provided by non-medically quaiified
personnel such as a community health care worker.

Level If | This could be a health centre or a rural/ community hospital. Level || health facillties

Heaith should include & room in which minor surgicel procedures ¢an be performed under

Facility: local anaesthesia. They need to be equipped to perform basic resuscitation, and to
have facilities for observation of patients for 24-48 hours if required.

Level i1 | This type of facility employs speclalist services and is offered by institutions such as

Health teaching hospitals and units devoted to the care of particular groups—women,

Fagility: children, patients with mental disorders, and so on.

Level IV | Is equivalent to the district hosphal level, and is where patients with more serious

Health probiems can be referred for surgery.

Facility:

Source:WHO

(a) Heatth facilities in the Project Area

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

In and Out Patient Services;

Comprehensive Care Unit;

Imaging services such as X-Ray and uitrasound;
Dental Services;

Orthopeadic Services;

Mortuary Services;

Attendance fo tuberculosis {TB) and Leprosy;
Laboratory Services;

Physiotherapy,

MCH and Family Planning Services;

Theatre Services;

Pharmacy services with the following provided free of charge:
. Anti-malarials;

. Drugs for children under the age of five years;
. Anti Retrovirals (ARVs).

* & & O & & & 5 5 S & 0

There are 62 heaith facllities in Naivasha District. The health facilities are divided into different
levels as shown In the Table 3.16 befow:

Table 3.16 Health Facliities in Naivasha District

Govemment of Faith ased Non-Governmental rivate

Kenya Organisations Organisation

Karagita ACK Canaan Delamers Manera Wayside
Maraigushu Naivasha Medical Panda Flowers Goshen

Karate Y o Village Ot Njorows Farm Safariland
Nyamathi Agquillas Better Health Services
Naivasha NYS Delamere Soysambu Oxaliis

Naivasha Prison Annax Marie Stopes Kimiliti

Rocco Bigot Flowers Kasarani

GK Farm Nacohag Bethania

Mai Mahiu St. Anne
Longonot Prime Madical
Ndabibi Gilgit Community
Moi Ndabi Camp Brethren
Karunga Rehnms Med
Eburru
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ie

Government of Faith Based | Non-Governmental | Private
Kenya QOrganisations Organisation
Gilgil ASTU
NYS Gilgi
Kiambogo _
Kiptangwany!
Kijani
Miti Mingi
Government of Faith Based | Non-Governmental | Private
Kenya Organisation Organisation
Naivasha Maximum Holy Spirit Oserian Rhein Vallay Maternity
Prison
Maiella Haly Trinity Lake View Nursing Home
Ot Joral ) Wangu Maternity
Mulemi Ma
vemment of Falth Based Private
Kenya Organisation Organisation
Naivasha District 8t. Mary's Mission | Sher Karuturi Hospital Polyclinic Hospital
|_Hospital Hospital
| Gilgil Sub-District Homegrown Hospital Mt. Longonot Hospital
Hospital
| Gilgil Regional Hospital

() Disease Prevalence in the Project Area

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

Table 3.17 Disease Prevalence In the Project Area

1 iratory Diseases
2 Malaria 93,316
3 Diarrhceal Diseases 20,766
4 Skin Diseases inciuding ulcers 22,426
5 Rhetmatism, joint pains elc 13,771
6 Intestinal worms 11,085
[7 Pneurnonia 10,596
8 Accidents {including fractures and bums ek} 10,411
9 Dental disorders 877
10 Pyrexia of unknown origin 9,574
Other diseases 69,009
Total 400,180

Sourca: Nalvasha District Medical Officer, 2008

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 diseasas and intestinal worms that are spread by contamination
of water or soil. There are no incidences of mainutrition in the project area.

()  HIV/AIDS Prevalence

The prevalence rate of HIV/AIDS in the District is 5.3% as per the District's Medical Officer of
Health office in Naivasha. The National AIDS Control Councll (NACC) has offices in Natvasha
District located at the Nalvasha District Commissloner's Office.

The District Area Co-ordinator's Office is equipped to provide free sensitisation on HIV/AIDS
and can on request, facilitate mobilisation of formation of Health Clubs for interested groups.
The sensitisation Is not strictly for HIV 7 AIDS but also encourages formation of initlatives for
control of other dissases.
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3.3.10

They also sensitise various organisations and companies in the project area to establish Pger
Educator groups.

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

Table 3.18 Disease Prevalence in the Project Area

Patients under care 6,215 749 6,964
Patients on ARVs 2,194 332 2,526
Total 8409 1081 9490
Source: Ministry of Public Health and Sanitation 2009

Education

Schools around lLake Naivasha are divided among four zones: Naivasha, Maragisho,
Longonot and Maiella Zones. Maliella 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 Schoot is In Maiella Zone, and is assisted by
KenGen. The table 3.19 shows the schools within the Olkaria Geothermal area. Olo Munyak
School 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 sligibie to get the following:

Books;

Staffing;

Monitoring of school management (Quality Assurance);

Furniture for schools;

The government also sponsors the school in terms of furniture and in-house training
for teachers in subjects such as HIV/AIDS, FGM etc.

. o & & »

Table 3.19 Schools in the Project Area

Olkaria Early Cultural Cultural Centre and Olo | Newly registared
Primary School | chiklhood 1o | Centre Maiyana

classg 2
Olo Nongot | Early Oio Nongot | Olo Nongot and Olo | Registered
Primary School | childhood to Sinyat

class 8
Narasha Early Narasha Narasha, Olo Munyak | Registered
Primary School | childhood fo and Cultural Centre

class 8
Olo  Munyak | Early Olo Munyak | Qlo Munyak Not Registered
School childhood
Source: GIBB Census survey and Ministry of Education
Energy

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

Before Kenya became a British Colony, a huge par of land in the Rift Valley inciuding the
prolect area, was occupied by the Maasai Community. The land under the Masaal occupation
was community owned including the rivers, lakes and salt licks. The plains were used for
grazing during the rain seasons while the highlands were used for grazing during the dry
$8asons.

Following the building of the Uganda Rallway across the RIift Valley in 1900, the Maasal were
moved south of the Railway in 1905 to make way for European Settlement. Much of the land
around Lake Nalvasha was subsequently settled by the European farmers for mixed livestock
and agricuitural farming. In 1932, an agreement was reached between the Colonial
Govemment and the Lake Naivasha Riparan Owners Association (LNROA) that stipulates
modalities of utilising the riparian land below 1906m asl.

After 1963, following the attainment of independence in Kenya, some of the land in the Rift
Valiey especially on the Naivasha basin and the land on the eastem flanks of the Rift Valley in
Kinangop Plateau and Kipipli was settled by the landless local community from Central
Province. Some of the former settler's large farms were sold to the land buying companies and
subsequently divided to the sharehoiders.

At present the land in the project area including Hel's Gate National Park and the Lake
Naivasha falis within Nafvasha Municipal Council boundaries. Land ownership in the project
area and the surroundings falls into two broad categories. These include the Government
Trust land and Private Ownership. The former Is land owned by the Govemment through
Government ministries, state corporations local authorities and other public institutions.
Included in this category is the Heil's Gate National Park, Longonot National Park, Lake
Nalvasha and land occupled by the Olkaria | & Il power stations and the associated faclifties.

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

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

3.4

3.4.1

Currently the land in the project area and surroundings support multiple land ecosystem
including farming, tourism, wildiife conservation, power generation, human settiement,
infrastructure, industrial development and other uses. Traditionally, the main agricuitural
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 horticuture and
floricuiture for European export market.

Large tracts of land have been claared to make way for green houses. The favourable climate
and soils and ampie supply of irrigation water from the Lake Naivasha 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 cieared 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 astimated 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
corncems. 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 Park. 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 Oserian, Kongoni and Ndabibl Farms.

Civil Society, Non-Governmental and Community Based Organisations

Non-Governmental Organisations

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

Table 3.20 Environmental Youth Grups in the Project Area

Sustainable Development » Environmental conservation and management;
Youth Group « Farming and Poverty Eradication;
e HIV/AIDS,
Olo Sinyat Community Based 19 10 « Community Rights;
Organisation (CBO)}. s Development;
» Education including adult education;
o HIV/AIDS;
» Femals Genital Mutilation [FGM).
Kidong Nyota Women's Group | 6 19 * Fishing;
» Pooling of financial resources (Merry-go-round).
Youth Action on Climate and 17 13 s Recycling;
Environmental Rehabllitation » Organic farming;
« Environmental consarvation;
* Sporis.
Naivashsa District CSO Forum | 42 20 » Protect the environment and natural resources
within the Lake Nalvasha Basin,
Naivagha Partners for 10 16 » Planting trees:;
Development » Garbage Collaction;
» HIV / AIDS including voluntary counsetiing.

ESIA OLKARIA Iv DOMES FINAL REPORT.doc 3-48 Issue 1.0 / December 2009



Oseko Self Help Group 28 3 = Community based soclo-aconomic development;
* Poverty eradication;
* Planting trees.
Lake Naivasha Basian Sean 9 6 s Planting Trees.
Group
Grass Roots Community Save | 5 10 * Recyeling;
Lake Naivasha « Consarvation.
Pamoja Self Help Group 12 8 » Planting trees.
Mwitiria Self Help Group 8 12 * Planting trees.
gkaria Nalposha Self Help 20 5 + Initiate socio-economic development projacts.
roup
Living Way Education 7 i8 » Planting trees.
Rivar Malewa Fish Self Help 35 18 * Fishing.
Group
Eco-consclous Alliance 28 [ « HIV/AIDS;
» Poverty eradication;
« Environmental conservation.

Source: Social Servicas Office, Nalvasha Municipaiity, 2009.

3.42 Women's Groups

African cufture has been invoked to legitimise differences in gender status, values and roles
and to justify unequal gender relations in @ manner that, 1o 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 conirolling and inheriting land and other resources on an equal
footing with men. information on contributions of women in economic activities is aiso lacking.
In Kenya, for example, it is estimated that nearly 60 per cent of female activities are not
captured in the System of National Accounts (SNA) as compared to 24 per cent of male
activities (World Bank, 1998). Fallure 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 empowermsnt of women and to Increase there purchasing power. Table 3.21 below
shows the women group in the district.

Table 3.21 Registerad Women Groups In the District
Silcam Kinamba Maraingushu 17
Urumwe Kinambi 60
Tumainl CPK Good Faith Karate 38
Kandege Helis Gate 30
Talent Taps Naivasha Central 16
Mahindu Gatamalyo 16
Panda Harvesters Naivasha Town 26
Jipeleleze Naivasha Town 17
Mirera Chechinia Hells Gate 20
Walinde Olkaria 30
Express Qlkaria 23
Kamuyu Tuinuane Hells Gate 24
Joywell Naivasha 24
| Nyakio Hells Gate 21
Humbie Naivasha Town 21
Smart Sis Naivasha 15
Vanilla Site Nalvasha Town 28
Kioneki Naivasha 16
Website Naivasha 18
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Tuinuane Hells Gate 25
New Hope Lake View 20
Baraka YMCA Hells Gate 25

Source: District Cultural office 2009

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

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.

Vuinerable Groups

information on the greater project area (former Nakuru District) shows the foliowing data on
pecple who are physically challenged:

Table 3.22 Vulinerable Groups In the District

ssing Hand 9 X
Missing foot 23 24
Lame 257 286
8lind 7.8 6.2
Deat 5.9 4.6
Dumb 8.0 6.0
Mental 18.4 18.2
Paralysed 10.0 14.9 L
Other 31.5 31.4 18,7

Note: percentages don't add up to 100 due to mufltiple responses.

Cuitural Environment

The cuitural environment of the project site is malnily influenced by the Maasal Community
lving In the project area. They are pastoralists and keep cows, goats and sheep as the main
source of their livelihood. The settiers graze the vast terrain as this has provided pasture for
their animals from time immemorial. The Maasais have lived on this land for as long as many
of them can remember. The Maasais have a unique land tenure system and have permanent
residential places known as “Embarmat” and Iive in large communities. However, should these
permanent locations dry up such that there is no enough pasture for the anlmais to graze on,
some of the Maasai community will move out of the “Embarnat” In search of pasture
elsewhere temporarily for as long as a year or so only to come back when animal pasture is
restored in their previous grazing grounds. The temporary nomadic residences are known as
ligobari or Emuate.

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

Maasal Community

According to Wikipeadia, the free encyclopaedia the Maasali are an indigenous African ethnic
group of semi-nomadic people located in Kenya and northem Tanzania. Due to their distinctive
customs and dress and residence near the many game parks of East Africa, they are among
the most well known of African ethnic groups.
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They speak Maa, a member of the Niio-Saharan language family that is related to Dinka and
Nuer, and are also educated in the officlal languages of Kenya and Tanzania: Swahili and
English. The Maasai population has been varicusly estimated as 377,089 from the 1989
Census or as 453,000 language speakers in Kenya In 1994 and 430,000 in Tanzania in 1983
with a total estimated as ‘“approaching 900,000" Estimates of the respective Maasai
populations in both countries are complicated by the remote locations of many villages, and
their semi-nomadic nature.

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

{a) History

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

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

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

Essentially there are twelve geographic sectors of the tribe, each one having ts own customs,
appearance, leadership and dialects. These subdlvisions are known as the Keekonyokie,
Damat, Purko, Wuasinkishu, Siria, Laftayiok, Loltai, Kisonko, Matapato, Dalalekutuk,
Loodokolani and Kaputiei.

{b) Culture

Maasai society is strongly patriarchal In nature with eider men, sometimes joined by refired
elders, deciding most major matters for each Maasal group. A full body of oral law covers
many aspects of behaviour. Formal execution is unknown, and normally payment in cattle will
seftle matters. An out of court process called ‘amity’, 'to make peace’, or 'arop, which involves
a substantial apology, is also practiced. The Maasai are monotheistic, and they call God Enkai
or Engai. Engal is a single deity with a dual nature: Enga/ Narck (Black God) is benevolent,
and Engai Nanyokie (Red God) is vengeful. The "Mountain of God", Ol Doinyc Lengal, is
located In northemmost Tanzania. The central human figure in the Maasai religious system Is
the faibon who may be involved in: shamanistic healing, divination and prophecy, ensuring
success in war or adequate rainfall. Whatever power an individual laibon had was a function of
personality rather than position. Presently Many Maasai have become Christian, and to a
{esser extent, Muslim.
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Traditional Maasal ifestyle centers on their catile which constitutes the primary source of food.
The measure of a man's wealth Is in terms of cattie and children. A herd of 50 cattle is
respectable, and the more children the better. A man who has plenty of one but not the other
is considered to be poor.. A Maasai myth relates that God gave them all the catlle on earth,
leading to the belief that rustiing cattio from other tribes is a matter of taking back what is
rightfully theirs, a practice that has become much less common.

{c) Sheiter

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

(d) influence of the modern world

Govemment policles such as the preservation of parks and reserves, with the exciusion of the
Maasai, along with increasing populations, etc, have made the traditional Maasal way of life
increasingly difficuit to maintain.

With increasing poverty and migration, the traditional authority of Maasal eiders appears to be
lessening.

Over the years, many projects have begun to heip Maasai tribal leaders find ways fo preserve
their traditions while also balancing the education needs of their children for the modem world.
The emerging forms of employment among the Maasai people include farming, business
{selling of traditional medicine, running of restaurants/shops, buying and selling of minerals,
selling milk and milk products by women, embroideries), and wage employment (as security
guards/ watchmen, walters, tourist guides), and others who are engaged in the public and
private sectors..

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

{e) Influence of the Community to the project area

There are several cultural sites within the prolect area which are malnly due to their cuiture
and mode of living includes:

Oloor Karia Masai Cuilturai Centre;
Ol Njorowa Gorge;

Caves with leopards and big snakes;
Hot Springs with boiling water.

* & o0

The cave is called “Keekonyokle” cave and it has cultural value as it was used by the
“Olopeles” age group from the Enkapune community. The new morans slaughter their goats In
the cave to signlify ‘bravery”. This age group can be dated to the late 1800s.
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Other resources of cultural value In the project area include Red Ochre (fumaroles) sourced
from Olkaria for use on Moran's hair as well as white sofl sourced from Naragha. These are
also used by old men during weddings.
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Figure 3.29 A cultursl centre and tourist sites map
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3.52 Archaeologlcal

Although the project area has not yet been associated with any archaeological site
investigations camied out by the National Museums of Kenya (NMK) have shown that the
Nakuru - Naivasha basin Is an Important area for archaeological and cuitural artefacts. Indeed
this area as well as other locations on the Rt Valley floor provided suitable habitats for sarly
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 Eimenteita and Hyrax Hill near Nakuru.
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4  PROJECT DESCRIPTION COMPONENTS AND PROCESS
ACTIVITIES

4.1 Generation of Geothermal electricity

Geothermal energy is continuously created beneath the Earth's surface from the exireme 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 elactricity.

The process of generating geothermal electricity at the Olkaria IV domes 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 re-injected into a deep well;

The stearn will pass through steam scrubbers before being transmitted to impact
reaction turbine, which will generate slectricity;

After passing over the turbine, the steam wili be condensed;

Hot condensate will be pumped through the cooling towers. Non condensabie gases
will be emitted from the cooling towers, while cool condensate will be re-clrculated to
the condenser,

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

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

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

4.2.1

4.2.2

423

Description of the works

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

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

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

The following key project components are 1o be implemented.
Plant site

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

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

Power Plant

The Olkaria Domes new units 1 and 2 will be constructed such that the capacity of each of the
two units will be 70 MW for the optimum utilization of the available geothermal resource at the
Olka;La Domes sector.The design steam pressure and temperature will be 6 bara and
168.7°C.

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

Gathering System
(a) Design Conditlons

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

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

In Olkaria Domes, higher pressure drop is assumed compared to those in Olkaria | and |
because (1) the production well pads, especially OW-801, OW-807, OD-NP1 to NP3, are far
from the power plant, and {2) a long two phase pipeline will be used to send fluid from the pad
OW-910 to the separator at the pad OW-908.

All hot brine in Olkaria Domes will be injected underground at new reinjection pads OD-NR1
and OD-NR2 except the brine from the pad OW-807 which will be re-injected at the pad OW-
907. OW-905 was not included in the study because it is very far from the power plant, there
are gorges between the well pad and the power plant, and its production is small.
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Figure 4.2 Layout of the gathering system for Olkaria Domes
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{b) Pipeline Route

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

From pad OW-907, brine will be sent to pad OW-901 through pipeline along the existing road
because other reinjection pads ODNR1 and OD-NR2 are far from OW-807 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 injected
underground through reinjection wells In the same well pad. Steam pipe goes along the road
to OW-907 and there it is connected to the steam pipe line comes from pad OW-807 and goes
to the power plant.

From the pads OW-903 and OW-904, brine goes down the hill to the west and flows to OD-
NR2. Steam pipe from these well pads will be connected the pipeline from OW-907 or go to
the power plant along the pipsline form OW-907 depending on pipe sizing.

Since the elevation of the pad OW-810 is relatively low and the way to the reinjection wells at
pad OW-901 is far and barred by gorges, there is no place to send brine if 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-g08.

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 pipefine. A bridge for the pipes may be
necessary to traverse the small gorge on the north hiliside.

An access road for the OD-NP1, OD-NP2 and OD-NP3 will be constructed afong 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 OD-NR1. The cold
reinjection line for cooling tower blowdown will also go along the hot reinjection line form OW-
908. The cooling tower blowdown will be re-injected through wells shallower than hot
reinjection wells.

(c) Steam Line

Basically each production wellpad has one separator except the pad for well OW-908 where
three 150Vh separators are instalied to process two-phase fluid from pads OW-908, OW-909
and OW-310.

Steam pipeline from the pad of well OW-803 is separate from the pipeline from OW-901, OW-
907 and OW-804 because of large steam production of OW-903 pad and relatively long
distance to the power plant.

(d} Hot Reinjection Line

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

(e) Cold Reinjection Line

The re injection line of cooling tower blow-down will be branched from the main cooling water
system of the power plant through the blow-down re-injection pumps.

ESIA OLKARIA IV DOMES FINAL REPORT.doe 4-5 Issue 1.0 / December 2009



oK 101108
jom1in812 § KDILVELEIKINY

o

CXYABILIAS

yueid somod (Z X MIN 02) S '3 ¥ S3iun | eueyO 8y3 jo Jnoke] eyis ¢y sunbiy



4.2.4 Switchyard and Transmission Line

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

{(a) Switchyard

The switchyard will be configured as a 220kV ring bus {which is an adopted standard for
220kV substations in Kenya) with 4 bays.

(b) Transmission Line

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

The communication from Olkaria Domes to Olkaria Il will be through OPGW which is planned
to be installed on the towers and be connected at Suswa Substation by the modification of the
existing communication system. Further connection to the grid operator system will be made at
Suswa Substation as well.
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425

426

427

Construction Schedule of Surface Faclilties

The construction of unit 1 will take 24 months from the contract effective date including a 2
month commissioning and testing period. The power recelve will be in the 21st month, and the
initial steam recelve will be in the 22nd month.

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

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

The presented construction schedule is ideal and very challenging, and there would be litle
time allowance for unforeseen and/or un-expected events during the project implementation
which may result from the speclal site conditions close to the national park, hilly topographic
condition at the construction site, the environmental requirements, the climate conditions,
flooding in rainy seasons, stc.

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

Earthworks and excavations

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

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

Condition of Roads network to the domes

The road from Olkarla | to the Domes cuts through a roliing to a hilly terrain punctuated by
steep siopes at isolated sections. The 12km earth road is in poor condition necessitating
extensive repairs and/or reconstruction; loose surface which generate dust during use,
insufficient width, broken road section, steep gradients are common. Currently the road is only
passable to 4WD vehicle.

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

The existing traffic is very light, consisting of tourist vehicles and construction vehicies. It
should be easily possible to pass this traffic during construction with few diversions in isolated
sections. The traffic is expected to increase during the project implementation and after
completion of the Olkaria I occasioned by educational and excursion activities that the new
project will generate.

The design will most likely recommend total reconstruction and upgrading to biluminous
surface; probably surface dressing. The construction will most fikely involve a significant
amount of earthworks; cuts, to achieve the appropriate grades. Because of the likelihcod of
generating a significant amount of materials from the cuts and short length of the road, one
quarry site is likely to be adequate
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428 Raw materiais and process chemicals

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

Steam - 99.85 - 88.87%;

Carbon dioxide (CO2) - 0.108 - 0.123 %;
Hydrogen suiphide (H,S) - 0.010 - 0.013%,
Oxygen (02) - 0.001 — 0.002%,;

Nitrogen {N2) - 0.011- 0.012 2%.

» 5 & & 9

This composition will remain much the same for Olkaria [V. Small quantities of sulphur oxides
(SOx), methane (CH4), ethane (C2HS6) and radon {Rn) will also be present in the geogas.
Table 4.2 helow shows the actual composition of the non condensable gases in the main
steam in Olkaria Il compared with levels as predicted in the 1994 E|A study. Table 4.1 below
shows the composition of non Condensable Gases {% by Volume) in Olkaria 11

Table 4.1: Composition of non-condesable gases Condensable Gases {% by
Volume) In Olkaria Il

Carbon dioxide {(CO2) 91- 96% 82.0-83.1%
Hydrogen Sulphide (H2S) | 1.2 —4.9% 7.7-8.7%

| Oxygen (O2) - 0.77-1.3%
Nitrogen {N2) - §-8.5%
Hydrogen (H2) 0.7 -3.3% Not measured
Methane (CH4) Less than 2% Not measured

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

The Olkaria IV will require 2500 m® of fresh water at start up. Thereafter for 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 fo maintain a pH value of 7-8, to
eliminate algal and bacterial growth. Water for the new cooling towers will be shock-dosed with
sodium hypochlorite (approximately 200 litres will be required per day) and biocide
(approximately 200 litres of biocide will be needed per month) to prevent algae and other
bacteria clogging up the cooling tower fins. Some water from the new cooling tower will also
be cold reinjected, and will also be neutralised with soda ash.

Other chemicals currently used on slte and will also be used include diesel ol for the standby
generator, sllica gel to dry air going into the transformers, greases and lubricants for
maintenance of the plant and equipment, paints, detergents and solvents. Mercury is stored
the Instrumentation Laboratory for calibrating plant control instruments. It is not anticipated
that the volumes required of these chemicais wlill increase substantially for use at the new unit.
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5.1

PROJECT 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 electricity is available to lass than 10% of Kenya's population, and persistent load
shedding is affecting the productivity of the industrial and agricultural sectors, leading to
reduction in economic growth. Elsctricity demand In Kenya is growing and the electricity
system is vuinerable due to its high dependency on supply from hydroelectric plants that often
have limited water capacity to supply demand.

No Action Alternative

Kenya Electricity Generating Company Limited, KenGen is the leading electric power
generation company in Kenya, producing about 85% of electriclty consumed in the country.
The company utilises various sources 1o generate electricity ranging from hydro, geothermal,
thermal and wind. Hydro is the leading source, with an installed capacrty of 677.3MW, which is
72.3 per cent of the company's installed capacity.

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

The country produces a total of 1267.9 MW of electricity. Most (§7%) of this production (719.0
MW} is hydro power. The bulk of hydro power in the country is generated in several power
stations along the Tana River at Masinga, Kamburu, Gltaru, Kindaruma, Kiambere, Turkwell
Gorge and Sondu Mirlu power stations and other minor stations inciuding the Tana, Sagana,
Ndula, Gogo, Sosiani and Mesco.

Due to over reliance in the hydropower over the last ten years the country has paid a high
price over heavy rellance on single source of power. In 1988 and In 2002, severe droughts
nearly brought the Kenyan economy to a standstill after the hydro power dams dried out
leaving power rationing in its wake. This experience has underscored the need to diversify the
power sources in Kenya.

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

Third Unit for Olkaria || Geothermal Power Station;

Optimisation of Olkaria Power Stations — Olkaria IV and | Unit 4 and 5;
Optimisation of Kiambere Hydro Power Station;

Redevelopment of Tana Hydropower station;

Kipavu Il Thermal Power Project (Medium Speed Diesel);

Sangoro Hydro Power Plant;

Ngong Wind Project; Phase Ii

Kindaruma Hydro 3rd Unit Project

® & % & & o o

The ‘no action allemative' is therefore not feasible development option for this project.
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5.2

Alternative sources of electricity generation

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

Table 5.1:

available in Kenya

Germai

Sustainable

Summary of the key issues associated with the different fuel types

Rift Valley it can only be developed in selected Medium to long
power Non-polluting volcanic areas term solution —
Little environmental Availabie
impact.
Hydropower Tana River | Compact; a large The building of dams is usually Medium to long
Catchment | amount of electrical environmentally destructive. term solution —
power can be River valieys are often fertile and Available
Western produced by a densely populated resattlement.
Kenya moderately sized The water reteased from a hydro-
Small micro | station power station often comes from the
schemes Sustainable bottom of a dam.
Water is often released from a hydro-
power dam at times that depends on
power consumption not ecological
needs.
Solar Power Throughout | Sustainable The manutacturing process requires | Short term but
Kenya It is a well proven large amounts of energy; limited solution -
technology; Doss not produce much power when | Available
Woell suited to the sun isn't shining, and negligible
providing power in power at night.
home or single building | An afternative power supply is
applications. needad for these periods.
Electricity generated by solar panels
is quite expensive,
Wwind Power Limited Sustainable Does not produce power when the Medium to long
application | Non-poliuting wind isn't blowing, 8o a back-up term solution
A well proven alectrical 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
Liguid Fue! imported Generators are very Not believed sustainable long term Medium to long
via compact. Produces carbon dioxide (C0O2), term solution
Mombasa Produces less CO2 The world's oil reserves are limited.
than coal. Ol spills, cause severs pollution.
Some oils contain high levels of
sulphur.
Coat None Relatively low cost Not available, neads to be imported Long term solution
compared to other fuel | Not sustainable
type options, Produces more carbon dioxide (COZ2)
per Watt-hour of energy than any
other generation method;
Very large quantities of ash have 1o
be disposed of
Some coal contains significant
amounts of sulphur, one of the main
causes of acid rain. Coal also
containg small amounts of heavy
metals.
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Gas

Tanzania latively 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
less COZ2 than coal Produces carbon dioxide. (CO2),
or oil Can be used in Natural gas reserves are limited.
HFO plants with minor
: alterations.
Electricity from | Hastobe Generate energy whilst | Generate energy whilst reducing the | Medium to long
Waste near reducing the volume of | volume of waste term solution
reliable waste Produces high levals of carbon
sources dioxide and nitrogen dioxide
of solid Ash disposal and air pollution
waste emissions
Toxic materials include trace metals
such as lead, cadmium and mercury,
and trace organics, such as dioxins
and furans.
Conventional None Compact Expensive, especially in capital costs, | Long term solution,
nuclear power a large amount of maintenance 10 year lead time.

electrical power can be

costs, and due to the long lead time

produced by a in planning and

moderately sized construction;

station. There is a danger of radiation
release.

Low fuel costs While there are few accidents the

Small number of consequences of Some accidents

accidents; may be catastrophic.

Normally does not Decommissioning a nuclear power

produce any significant | station at the end of its useful life is

atmospheric very difficult and expensive.

Pollutants Safe long-term disposal of nuclear

Quantity of waste waste is difficult.

produced is The lead time in building a nuclear

small power station is around ten years

A tempting target for terrorist attack.
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The use of geothermal energy as a source of power generation has a number of
environmental benefits,

The project will directly contribute to economic growth by alleviating the persistent
electricity interruptions that affect the productivity of the industrial, commercial and
agricultural sections of the Kenyan economy. It will mitigate the effects of power
shortages that hinder economic development in the short and long term, by providing
base load power supply which is consistent with the least cost expansion plan.
Moreover, it will supply the much needed back-up power for Kenya's hydroslectric 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 poliutants associated with alternative fossil fuel generation options. it will
also supply jobs to some local residents and be a source of local economic growth.

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

5.3 Alternative technologies for geothermal electricity generations

There are three gecthermal 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 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 geothermal reservoir as it comes from wells,
and route it directly through turbine/generator units to produce electricity, this the case
used in Olkaria | power stations.

Dry Steam Power Plant (Olkaria 1) | Flash Steam Power Plant | Binary — Cycle Power Plants.
(Olkaria 1l and Proposed for
Olkaria IV)

5.3.2 Flash steam Power Plants ‘

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

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

5.3.3 Binary-Cycle Power Plants

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

binary-cycle plants.

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

6.1 General

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

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

Inadequate public consultation can result in significant information gaps, which could
mislead environmental planners undertaking an environmental assessment. Lack of
attention to communication and consultation processes can generate individual,
community, or regional opposition to a project. This can ultimately be a cause of
substantial delays, increased costs, and unsatisfactory compromise soiutions, 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 declsions and resources that affect them,
The effectiveness of resettiement 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 all stages of the Project. The participation
of different social groups directly affected by a project is a prerequisite of resettlernent
planning. The involvement of the Project Affected Persons (PAP) in the design of the
mitigation and/or resettiement plan increases the probability of success.

6.1.1 Public consultation and involvement for energy projects

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

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

User participation at the planning and design stages can minimize negative impacts and

maximize positive ones. Consultations with NGOs and project affected persons (PAPS)
can be particularly helpful in minimising adverse socio-economic impacts.
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6.2 Aims and objectives of the public consultation program

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

The specific aims of the consultation process are to.

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

Facilitate the development of appropriate and acceptable entilement options;
Increase long term Project sustainability and ownership;

Reduce problems of institutional coordination;

Make the resettiement process transparent; and

Increase the effectiveness and sustainability of income restoration strategies, and
improve coping mechanisms.

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

The main objectives of community consultations were to;

. Disseminate information and collect opinions on the proposed project by:

° Providing clear and accurate information about the project to the
communities;

. Facilitating the consideration of aiternatives, 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
proposai;

) 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 overiooked and benefits are
maximised;

. Provide a platform for future consuitations 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.

. ldentifying local leaders with whom further dialogue can be continued in

subsequent stages of the project.
The Agenda for consuitations with government agencies was:

) Defining the institutional frarnework;
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. Discussing recent experience in the District with respect to compensation
eligibility criteria and entitlement packages;

. Obtaining from the authorities their environmental and socio-economic concemns
and perceptions regarding the proposed gecthermal! projects

. Discuss the role of the authorities in public information dissemination, monitoring
and management plan.

6.3

Stakeholders Identification

6.3.1 General Consultations

The following stakeholders were identified during the consultation process:

Table 6.1: Stakeholder identification
Stakeholder groups Stakeholders identified Consultation platform
Project Proponent KENGEN staff at the head office in | o Group Discussions;
Nairobi; o One-on-one interviews with
KENGEN Staff at Olkaria Power specific deparimental heads.
Stations.
Project Affected | Residents of settlements within the | Door to door consultations using
Persons immediate project’s zone of | survey forms as part of the
influence. social survey.
Residents of settlements bordering | Information sessions followed by
the project's immediate zone of | question and answer sessions
influence that is the area diractly | through a public baraza /
outside the power stations and | meeting. The venues of the
Hells Gate National Park meetings had to be easily
accessible to the people and
included market centres or area
chief's compounds.
Key informants among the project | o Meetings;
affected persons. These included: | ¢ One-on-one interviews.
o Village Elders and Chairmen,
o Youth members;
o Woman in the communities;
o Teachers in schools within the
project area.
Administrative Naivasha District Commissioner, | Information sessions followed by
Representatives of | Digtrict Officers and Location | focus group discussions
people in the greater | Chisls
project area, that is
Naivasha District
Key govemment | Ministry and National Authority | o Information sessions followed
agencies. reprosentatives at the District teve! by focus group discussions;
for: o One on one interviews to
These are agencies | o Environment; collect specific information.
involved in | o Mining;
management of relevant | o Wildiife;
sectors of the bio- | o Water resources management;
physical and socio- | o Health;
aconomic erwironment | o Education;
of the project area o Land tenure and ownership;
o Livestock.
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Stakehoider groups Stakeholders identifled Consultation platform
Non-governmental Registared organisations daaling | One on one 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 Intarnational.

6.3.2 Consultations during development of the RAP
An additional objective of consultations for an ESIA with resettlement is to secure
participation of PAPs in planning and implementation of their own resettlement especially
in establishing:
. Expected resettlement impacts;
. Resettiement schedule;
. Resettiement site;
. Relocation timing and needs;
. Procedures for grievance address and resolution;
. Feasible activities for monitoring and evaluation
(See list of participants and minutes of the meetings Appendix 3 and photographic plates
Appendix 4):
6.4 Results of the Consultation
6.4.1 Accepiance of the project
A good number (99%) of the respondent admitted that they were aware of the project and
the activities under the Project. The information had been disseminated through KenGen
officials and some mentioned that already the project has been started by drilling the
exploration wells meant for the project within the area.
6.4.2 ldentification of PAPS
During the public consultation and social assessment, the peocpie living within thé project
area and are likely to be resettled were identified as shown Table 5.2 below. The total
population to be resettled represents 0.567% of the total population in Naivasha District.
Table 6.2: People living within the Project Area
Narasha 83 137 105 138 0
Cultural Centre 64 52 85 49 1
Olo Maivana 125 111 174 114 0
Olo Nongot and Olo Sinyat 136 ) 187 128 0 1
Total 418 399 491 429 |0 .
Source: GIBB Census Survey 2009
6.4.3 Land ascquisition and expropriation

The respondents expressed fears of the KenGen's abllity to expropriate people given.
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However KenGen has carried out a similar exercise at Sondu Miriu Hydro Power Project
in Western Kenya which was largely successful.

6.4.4 Problem of social integration of family members

The majerity of those interviewed (B0%) said that the expropriation and relocation of
persons to a new site means that the members of the relocated family must be socially
integrated in the new community. Indeed, people can live with a new community that
does not have the same social organisation as the one they are coming from. Children
and vulnerable people can undergo socio-behavioural shock due to this shift in
environment.

6.4.5 Difficulty of reverting to the same organization

it is very difficult to recover assets that one had before being expropriated, attest more
than 92% of those interviewed during our survey. This situation is even worse if the
expropriated persons are not guided and supported by local authorities and project
managers during this operation.

64.6 Loss of pasture

Due to the pastoralist nature of the Maasai, there were fears that the relocation exercise
may not take the advantage of grazing lands thay aiready enjoy at the area.

6.4.7 Land ownership

During community consultation and at public meetings which were held in Cultural Centre
which included the residencas of Qlo Maiyana, Olo Sinyat, Olo Nongot, Cultural Centre
and Narasha, and at meeting held in Maiella. It wes clear that there is conflict of land
ownership between the Maasai Community living within the project area and Kedong
Ranch Lid. The Land L.R. No.8396 is a large parcel covering some 75,789 acres of land
being a leasehold title for a term of 999 years from 1st May 1950 and registered in the
name of Kedong ranch Ltd. At the same time, the Maasai community has a claim on this
land by virtue of having lived and used the land for a long period of time thereby having
an interest in the form of “Embarnat” — permanent residence. Part of this fand would need
to be acquired for the purpose of development Olkaria IV power station.
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Map of Maasai settlement within the project area
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6.4.8 Public Health

in all the areas where public meetings were held and in all focus group discussions. The
following were the community perceptions in terms of public health brought about be

degradation of air quality by the geothermal wells.

The respondents in the social survey were asked to rank the disease prevalence in the
past year. Majority of the respondents reported malaria and stomach pains. The following

scores were derived from the study:

Table 6.3: Disease prevalence within the Project Area

Cultural Contre 38 20 0
Olo Maiyena 36 32 0
Olo Nongot and Olo Sinyat 47 18 0
Narasha 41 4] 26

Source: GIBB Census Survey 2008

It is possible that the eye infections within the manyattas are exacerbated by the
presence of houseflies at the manyattas. The housefly feeds on human foodstuffs and
wastes where they can pick up and transport various disease agents. In warm climates,
the filth fly, M. sorbens which is closely related to the housefty is considered important in
the spread of eye infections. (World Health Organisation, 1992).

6.4.9 Sanitation

According to the social survey, communities living in Olkaria area rely on pit latrines or go
to the bush. Pit latrines include Ventilated Improved Pit (VIP) Latrines with slabs or

without and the more traditional pit latrine structure.

Table 6.4: Sanitation facilities for households in the (four manyattas randomly

sampled)
Cultursi Centre 20 i8 38
Olo Nongot and Qlo Sinyat 36 24 80
Olo Maiyana 22 38 80
Naragha 33 13 46
TOTAL 111 93 204

6.4.10 Effects to the iron sheets

The residences living near the project area complained that H,S fumes emitted from the

geothermal operations which may ends up corroding iron sheets.

6.4.11 Employment

From the public meetings it was mentioned that in the past KenGen has not been
considering locals in employment, whenever it has been done they have been given less
rewarding jobs like security guards and giving out goods jobs to outsiders. They
recommended that unskilled jobs shouid be shared among villages living within the

project area.
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6.4.12 Trees planting

Most residents requested KenGen to support them by giving out tree seedlings during
rainy seasons. The request was mainly in Ndabibi, Maielia and Moi Ndabi.

6.4.13 Earth tremors

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

6.4.14 Social services

Generally social services in the project area include health facilities, education, water
supply, sanitation facilities, and sources of energy. During the study, members of the
villages visited reported types of social services and the quantity of each that existed in
the villages. From the findings it is clear that social services available in villages are
inadequate compared to the existing population.

(a) Responses to HIV/AIDS

There was a mixed perception about HIV/AIDS 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 HIV/AIDS, 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 fulfiiment while
others felt shy to buy or collect them free from health facilities. However, shopkeepers in
some villages stated that condoms were being collected / purchased in their shops.

{b) Water services

One of the indicators to measure the levei of development is the accessibility of people to
social services including water. Without adequate water, women spend a lot of productive
time fo collect water from far places. Kenya government has put a lot of effort to improve
the quality and the quantity of water services in the country. However, the targets have
never been met because of challenges facing the water sector.

During public consultation, the local community mentioned that there was no clean water
supply in most of the neighbouring villages like Ndabibi, Moi Ndabi, Maellla areas. The
residences requested KenGen to support them with provision of water.

{c¢) Education

The level of education for the majority of the respondents in the proposed project area
was found to be primary school level. However this is more of & common phenomenon in
rural areas as opposed to urban centres where there are people from different parts of
the country. This can be explained by the fact that those with higher education
qualification tend to migrate to urban areas to sesk employment and or training
opportunitios. It was encouraging to leam 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.

{d) Sources of energy
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The national electricity supply grid does not serve several vilages 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 Ken(Gen to support them get supplies from the national grid.

{e) Cultural rights and sacred sites

There are several cultural sites within the project area as mentioned in section 3.5.1 of
this report, the Maasai villages mentioned loss of revenue from tourists should they
relocated away from this sites. They requested, KenGen consider compensating for their
cultural sites.

n Gender

Social survey revealed that there was gender bias in terms of representation of females
in meetings, in all the mestings fernale 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 tamnily property, it was noted that women had less authority and
decisions over family properties including farms and jointly harvested crops. It is only the
head of the family (men) who has the mandate to decide on domestic matters particularly
household income. The women seemed to have accepted this subordinated position as a
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.

8.4.15 Comments on the Proposed Project
The documented comments on the proposed project are summarised below:

Table 6.5: Comments on the Proposed Project

Aspect Summary of Comments
Support for the Project: * The project will bring development to the country;
* Good as the country will save on foreign exchange;
» Agree with the project as it is beneliting the whole country.
Social Responsibility: « Consider employing some community members;
' e It is a good project but it should also benefit the PAPs

through employment, water, hospitals / health centres,
security, roads electricity and education scholarships for
children;

» Vote of thanks to KENGEN,;

s Commend the company for giving them an ear o voice their
concems.

Conflict Management: « Ensure unity during project implementation;

s To avoid confrontation like the Mau issue, the resettlement
should be done in a humane manner;

¢ There should ba no use of force.
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Aspect Summary of Commenis

Perceptions and issues raised on {e Itis life threatening bacause of construction of wells;

the proposed project » Concem on effects of gases on health and the environment
and whether they would be compensated for it;

« There should be adequate information passed to the
communities (on the project and its implementation
process).

Resettiement. « Resettlement should include provision of water, land deeds
and security;

» They should not loose current benelits after resettiement;

+ 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;

« [tis not a good idea as they do not want to move;

« An agreement should be signed before relocation to avoid a
repest of the previous injustices.

6.4.16 KenGen's Corporate Social Responsibility (CSR)

KenGen has a Corporate Social Responsibility Programme that can be broken down to
activities conducted annually by KenGen's Geothermal Power Station. A summary and
financial implication of the CSH activities for the year 2009 is presented in Table 6.5
below.

Table 6.6: KenGen CSR activities in 2009

Transport for sick peopls to Hospital 1,560

| Supply of pipes and fittings to Eseneto Water Project 1,600,000
Supply of Water to the Olkaria Maasai community 2,520,000

.~ Watar supply to Eburru 1,039,000
Donations of tree seediings to local community 1,000,000
Donations of tree seedlings to Ewaso Catholic Church 100,000
Donations of tree seedlings to Eburru Cypress Primary
School 100,000
Scholarships 120,000
Total 7,224,880

Source: GIBB Census Survey 2009

However, during public consultations, most residences rubbished this programmes as
“not enough” in some areas the community insinuated that what KenGen has put in their
CS8R is not exactly what is being done on the ground.

KenGen should develop a mechanism to identify community needs through a
participatory approach. This will however be limited to the funds available for the annual
CSR Programme, It is therefore imperative that KenGen communicate the financial
capacity of the programme in a clear and transparent manner to avoid resentment and
conflicts.
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6.5 Public Disclosure of ESIA Findings

A public meeting was held on 21 October 2009 to disclose the findings of the ESIA study.
in attendance were government agency representatives, Naivasha District Administration
Officers and community representatives of PAPs. The presentations were made in both
English and Swabhili to ensure that information was disseminated to all stakeholders
present. :

The mesting also provided a platform to raise queries on issues that were not clear or fo
add information that stakehokders felt was not properly covered in the report.

The presentations were classified as follows:

« ESIA Study findings;
* Air and Noise Modelling findings;
« Resettlement Action Plan Study findings.

The focus of the discussions was on environmental and social impacts of the proposed
projects and not necessarily o establish land ownership. This was however a main issue
for the stakeholders present. The participants were however informed that this was nota
platform to establish land ownership but o discuss on expected project impacts.

The following issues were discussed:

Table 6.7:

Highlights of public disclosure meeting

Aspect

Issue

Comments on issue

Health impacts

PAPs felt that since they are
yet to see negative health
impacts arising directly from
the project emissions of noise
and hydrogen sulphide, they
do not see the need for
resettiement

The main reason for
resettlement is land acquisition
for the power station. The
meeting was informed that it
would not be feasible for
communities to live within the
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
Consultations

of

Need for in-depth information
from the study findings

The full report wili be available
for in-depth reading and
comments through the future
consultations to be carried out
by NEMA in compliance with
the Environmental [mpact
Assessment and Audit
Regulations.

Social Amenities

Loss of social amenities

As earlier presented, the RAP
recommended re-
establishment of social
amenities and or access to
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used by PAPs. ]
Negotiations for the | Community involvement in | The meeting was informed
resettiernent process | RAP Planning that this was not the last
consultation on resettlement.
Future meetings will be
planned through community
leaders before compilation of
the final RAP report,

6.6 Future Consultations

6.6.1 Presentation of the EIA Project Report/ Disclosure

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

The report is also 1o 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 alsc be encouraged to
view the report and give their comments. These groups can be accessed through the
registered women and youth groups in the district.

6.6.2 Future Consultations for RAP

Future consuitations during resettiement are scheduled to enable free flow of information
between the various stakeholders as follows:

Project proponent and representatives of o Facilitate negotiation of compensation packages;
the PAPs: o Estabiish resettlement assistance required;
o Co-ordinate timing of scheduled resettiement
activities,;
o Provide a platform for information updates on
resettiement progress and outcomes of the
monitoring and evaluation exercises.

PAPs and RAP  Implementiation Provide & platiorm for direct communication between
Personnel: RAP implementers and PAPs.

Represantatives of the PAPs and Local Provide a platform for direct communication between
Govemment: PAP representatives and Local Government.
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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 & 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 | and Il 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 piace very stringent environmental monitoring programmes where it conducts
both external and internal envitonmental 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 Olkaria IV.

To this end, the focus of this chapter will be:

. To identify and analyze the extent of the environmental and social impacts from
the project;
To assess the environmental impacts of the operation and maintenance activities;
To assess the social impacts from the project;
To discuss the decommissioning of the project.
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7.2 Definition and Classification of Environmental Impacts

An environmental impact is any change to the existing condition of the environment
caused by human activity or an external infiluence. Impacts may be:

. Positive {beneficial) or negative (adverse);
. Direct or indirect, long-term or shor-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 dsfined, not necessarily in order of imporiance, as being those
which:

. Are subject to legisiative 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 scoras were assigned in an assessment table in order to make
an objective assessment of how each of the project activities would impact on a paricular
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

O

% &
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¥
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Power Plant X x X X X X X x X X X X X x x s X x X X X
Cocling Towers X X x X X X x X X X X X X X X
Pipeline Route X X X X X X X X X
Steam line X X X X X x X X x X
Hot re-injection line X X X X

Cold-re-injection line X X x X X X X X x
Switch yard and X x x b x x x x x x X x
Trangmission Line

Infrastructure Roads and X x x x X X b 4 x x X x x X X
Buildings.

OPERATION AND MAINTENANCE

Geothermal process X X X X X X
Water abstraction X X X X X X X

Infrastructure X X X X X
management

DECOMMISSIONING AND CLOSURE

Plant closurg X X X X X X X X X
Decommissioning of X x x X x X
construction site
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7.23 Impact assessment scoring

The impacts were evaiuated 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 fo set standards or pre-development
environmentat situation of the site. The score of each of the impacts is an average value of
scores from at feast three study team members. The assessment and assignment of values to
each identified impact was based on the values developed in Table 7.2 below which is
adapted from the International good practices. Positive impacts were evaluated by assigning

positive scores.
Table 7.2
Score -1 i+ 1)
Magnitude or  Impacts will
extent occur only on
site
Significance  Low. Small
changes
which are
hardly
detsctable
Probabiiity ~ Possible.
of impact can
occurrence occur but
controllable
Duration of Short term.
occumence During
construction
phase only

-2 (+2}

Moderate.
Impact
measurable,
but does not
alter
processss

Medium term.

During early
operations

Scale for evaluation of project Impacts

b3

impacts will
oceur within a
3.5km radius
of site
High. Many
pecple,
animals,
plants
affected.

i+3)

Major
disruption of
ecosyslem
Processes
Probable. The
impact is
likely to
oceur but
Can be
controlled
by effective
Measures.

Long term.
For the entire
operational
phase

Project activities in the Olkarla Domes area will involve construction of power station and
related facilities. The impacts generated from thesa works therefore, will generaily be

incremental in nature.
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7.3
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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 inciude stabilization of electricity in Kenya, promotion of
economic growth in the country, contribution to the Govemment revenue, increased
employmant, and improvement of roads and extension of corporate social responsibility in the
project area. In addition the proposad project Is likely to have the potential for carbon trade
among other positive benefits.

Table 7.3

Impact scoring for positive impacts

25 15
Magnitude or extent
Signiticance
Probability of occurrence
Duration of occurrence

o|oo;fenl;

Magnitude or extent

Probability of occurrence

5
Significance 5
5
5

Duration of occurrence
Bica ik

.
Magnitude or extent

Significance

5

5

Probability of occurrence 4
Duration of occurre 3

Ma_gniiude or extent

Significance

5
5
Probability of occurrence 5
5

Duration of occurrence
” A8 —

g' nude or axtent

Significance

5

5

Probability of occurrence 5
Duration of occurrence 5

Magnitude or extent

Significance

Probability of occurrence

Lt BU L [

Duration of occurrence
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Magnitude or extent 3

Significance 5
Probability of occurrence 5
ration of occurrence 5

' Mégnitude or axtent 3
Significance 3
Probability of occurrence 3

pence .
Magnitude or extent 5
Significance 3
Probability of occurrence 4

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
play a significant role in the stabilization of power situation in the country. Following the
development of the project as proposed in the Feasibility Study Report, Olkaria Geothermal
Power Plants (GPPs) will be one of the largest electric power generating field supplying with a
total of 482MW (including Olkaria 1l IPP production of 48MW} The extra power added to the
national grid will play a 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 diessl power generators. Power from Olkaria is of
strategic national importance sspecially at this time when hydro power is proving to be very
unstable due to the variability of the hydrological regime along the Tana River catchments,

7.3.2 Promotion of Economic growth

As discussed in Chapter 1 under the need for energy and the energy situation in Kenya there
is acute power supply problems in Kenya today.

This project will play a significant role in stimulating economic growth in Kenya. The power
input will contribute 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 imporiant 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 cument situation and promote economic growth.
Nearly 60% of the power capacity in Kenya is based on hydropower.

Over the last ten years or so the country has paid a heavy price for over reliance on
hydropower. For example, between 1899 and 2002, severe droughts nearly brought aconomic
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 exira cost for power generation was US$ 632 million and the
lost production dus to rationing was estimated to be US$ 1,400 million. These experiences
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7.3.5
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have underscored the need to diversify the power sources in Kenya to enhance economic
growth at a time that a sign of economic recovery is being seen.

Creation 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, unilkely that the local community will benefit from
this calibre of specialised job market. Of greater relevance to the local community will be job
opportunities involving unskilled and semi-skilled labour especially during the 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
fransmission lines and the Installation of the steam gathering and power plants will generate
opportunities for the employment. The total peak workforce during the Main Clvil Works and
Power Station, High Voltage, Sub-stations, High Voltage transmission line and Steamfield
Developmant Construction is estimated to be 1500.

Most of the of unskilled labour force will include members of the local communities in the
project area who will be hired by the project as drivers, masons, loaders, carpenters, cooks,
security personnel and other assorted workers. Indirectly the project will create opportunities
for self employment in the project area. This will spring from spin-off activities including trade,
accommodation, and supply of goods and services to both the skilled and unskilled labour.

Increased Contribution to Government Revenue

The proposed project will contribute towards the boosting of Government revenue in the form
of tax revenue. The project will generate income to the Government through Geothermal
license Fes, EIA license fee of KSh 1,000,000 and withhoiding tax from remuneration paid to
employees at graduated scale rates. Through engagement of employees, the project
developer will generate revenue for the Government in the form of Pay As You Eamn (PAYE).

The project developer will pay Value Added Tax {VAT) for most of the Hems bought. In
addition, there will be other taxes including operating licences and corporation tax at 30% of
net incoms.

improved infrastructure in the project area

The proposed Project is associated with the construction of new roads to serve the propesed
power plants especially Olkaria I Units 4 & 5 and Qlkaria IV (Domes). In addition the proposed
project will involve the establishment of access roads associated with the proposed
transmission lines especially the 15 km transmission line from Olkarla IV (Domes) to the point
of connection to the existing 220kV transmission line between Olkaria |l Switchyard 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. -

Extension of Corporate Social Responsibility

Corporate social responsibility is the management of business processes in a socially
responsible way in order to achieve an overall positive impact on the work force, their families
as well as the local community and society at large. In this context, KenGen will continue to
use part of their earnings to re-invest in communities in which the company’s eamings are
generated. The proposed project expansion will see an increase in KenGen's corporate social
rasponsibility actlvities. KenGen has played a major role in assisting community projects in
Naivasha and beyond. In 2008, the Company participated in different activities in the
improvement of the livelihoods of the local communtties in several sectors including transport,
water supply, and education, rehabilitation of roads, heaith, recreation and environment
consgrvation 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 hydropowsr (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 (CDM). In this case, the proposed
project may achieve CO; emission reduction by replacing electricity generated by fossil tuel
firad power plant connected to the national grid. However, the full carbon credit potential of the
proposed project needs will be carried out by a CDM consultant.

1.3.8 Opportunity for training and skills acquisition

The proposed Project actfivities will be numerous and challenging. Successiul implementation
of the project activities will require dynamic and muiti-disciplinary professionals. Regular short
and tailor made training courses and seminars will be organised to reinforce the capacity of
the stakeholders during the entire project period. Some of the proposed training activities will
this report proposes 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 deveiopment is likely to atiract more tourists to the area thus generating more
foreign exchange. In order to achieve this however, there is the need 1o change the existing
perceptions about the Hell's Gate National Park. It is suggested that the park be designated
into two areas, namely the geothermal zone and the National Park zone, s0 as to clearly
distinguish options for visitors to the area. This zoning will enable the joint KenGen-KWS
management to issue different sets of rules and regulations peraining to the two different
zones. This strategy will strengthen the concept of the peaceful coexistence of the two and
promote the concept of sustainable development.
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7.4 Negative Impacts during Construction

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

Impact on Flora and Fauna;

Noise pollution;

Degradation of air quality;

Water usage and discharge of wastewater from drilling operations and from
geotharmal operations;

. Socio —economic effects.

Table 7.4 below shows the negative impacis scoring during construction.

Table 7.4 Negative Impacts during construction

o P

Magnitude or extent -3
Significance 4
Probability of occurrence -5

Duration of oceurrence ‘ -1

Magnitude or extent -1
_Significance -3
Probability of occurrence -5

Duration of occurrence A A

Magn or extent 4
Significance 4
Probability of occurrence -3

Duration of occurrence . -3

e TSN
Magnitude or extent
Significance
Probability of occurrence

Duration of occurrence

LRI

; v il stenb i i e St
Magnitude or extent
Significance

Probability of occurrence
Duration of occurrence

5 B
Magnitude or extent
Significance
Probability of occurrence
Duration of occurrence
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Magnitude or extent
Signiticance

Probability of occurrence
Duration of cccurrence

T
Magnitude or extent
Significance
Probability of occurrence
Duration of occurrence

Magnitude or extent

_ Significance

Probability of occurrence
Duration of occurrence

Magnitude or exient
Significance
Probability of occurrance ~1
Duration of occurrence -1

As and Health

5

Magnitude or extent

Significance
Probability of occurrence -1
Duration of occurrence 1
PGy Sty aF M it

>

Significance -1

Probability of occurrence -1

Duration of occurrence -1
RT3 % ., ” B

o Buatuusoobh

Magnitude or extent -1
Significance -1
Probability of occurrence -1
Duration of occurrence -1

7.4.1 Land acquisition and Resettlement

The construction of the Project will involve land acquisition, removal of buildings, and
population resettlement. The total permanent land acquisition will involve about 3610 acres of
land in required for construction of the Power station and related facilities. About 20% of land
to be acquired is occupied by villages described in section 3 of this report,

The Full Report of land acquisition and Resettiement and related socio-cuitural impacts and
mitigation measures to the community has been presentad in Volume Il of this Report.
However, Land acquisition and resettlement will be camied out in sccordance with land
administration laws of Kenya and World Bank Policies. The compensation and resettiement
will be guided by the principle objectives that the affected people will have their former living
standards and income-garning capacity improved or at least restored. The affected people
must be provided with adequate support during the transition period.

ESIA OLKARIA iV DOMES FINAL REPORT.doc 7-8 issue 1.0 / December 2009



7.4.2

743

impact on Fiora

The vegetation of the Domes area comprises seven major vegetation groups as described in
section 3. These include bush land, bushed grassland, shrubbed grasstand, grassland, rock
outcrops and barren land. The generation unit, cooling towers and the switchyard extension
will all be constructed in areas that will be cleared. These devaiopments will disturb the plant
community.

Some disturbance will be expected to vegetation in the process of laying down the new steam
lines. However, it is unfikely that any sensitive floral species will be affected. A more
pronounced impact may be due to invasion of the arsa by invasive specles. One source of
concern during construction is the demand for fuel wood by the workforce, which may resuit in
the felling of trees.

Charcoal buming at the proposed Olkaria | firewood collection at Ofkaria IV Domes Area
IV site

Tha following management and mitigation measures are proposed:

. The clearing of vegetation and trees will be strictly controlied 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 jocally 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;

. Workforce engaged in the construction process will be provided with alternatives to
fuel wood and charcoal for cooking {eg kerosene cookers), so that the pressure on
fuel wood and charcoal will be reduced.

Impact on Fauna
{a) Loss of migratory corridors

Olkaria IV is mainly a dispersal area as well as a migration corridor for wildiife. Lying just
adjacent to Hells Gate, and within the ranch, this is a very important environment for wildiife
conservation. Development In this area will mean that migratory corridors will possibly be
affected, while dispersal areas for some of the animal species reduced. The free movement of
animal between Hells Gate National Park, Mt Longonot National Park, and adjacent game
ranches might be limited. in 1994, an environmental assessment study carried out in the
project area by Sinclair Knight, and a subsequent one by 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.
Although the construction of Olkaria 1 and !I did not have very pronounced effects on animals
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in Hells Gate National Park, this may be the case for the Olkaria IV. Measures need to be put
in place to ensure animal movement is not interfered with.

However, during the assessment there wera 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
L

(b} Loss of habitat

Approximately 54 hectares of land within the Kedong Ranch Limited will be cleared for the
purpose of building the power station and related physical facilities at Olkaria IV. Kedong
Ranch has a total land of approximately 79,500 hectares. Therefore total area to be cleared
represents 0.07% of the Kedong Ranch, which will be aquivalent to habitat loss. This is
negligible and no effects are anticipated more than what is being felt at the moment.

The physica! facilities which include the power station buildings, roads, steam pipes and the
well-heads, will resuft in a minor reduction in the area avallable as wildlife habitat. There will
be perimeter fence on the Plant area as already in existence for the Olkaria |, Il and i this
serves as an impediment o 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
mammails 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
expectad as the spacing of the conductors and the length of the insulators exceeds the reach
of the climbing species and wingspan of bats present in Hell's Gate National Park (HGNP). A
reach of at least 1m — 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
slecting of bird friendly power line designs, and use of bird waming devices (fig 7-2) below.

ZSIA OLKARIA IV DOMES FINAL REPORT doc 7-10 issue 1.0/ December 2009



Fig 7-1: Location of transmission towers to prevent birds from coliiding with
conductors

LS

{d} Steam Plpes interference

The elevated steam pipes in the existing power stations Olkaria | and Il may interfere with
movement routes of animais in addition to taking over space that would otherwise provide
extra habitat. The pipes also have a negative visual impact which reduces the natural
appearance of the area,

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

{8} Roats and traffic

High speeds of vehicles to and from the other power stations Olkaria | and Il cause accidents
that kil! wild animals. The only way to avoid this is to reduce the speed limit on these roads.
This will be difficult to enforce unless speed humps are introduced at appropriate points along
the routes to the new station.

U] Labour Workforce

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

. Direct killing of animals for food, through conflicts or accidentally;
. Noise and animal harassment;
. Use of wood for fuel and other purposes interfering with habitat.

The number of people at the construction site should be monitored regularly at Olkaria Gate
and in the empioyment records.

Workers bshaviour and attitudes towards wildife shouid be monitored with the aim of teaching
them how to reduce human wildlife conflict. Night activities should be banned to allow animals
to have access to areas and resources inaccessible during the day, because of human
presance and construction activitles.

(g} Fencing
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The major impact of fencing is the restriction of animal movements. The amount of fencing will
be kept to the minimum possible during constructions. [t should also be ciose to the
construction so that large areas which are not needed are not enclosed and therefore
inaccessible to animals.

(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 workers should be informed on the dangers and implication of bush fires, how
they can be prevented and put out.

Temporary and permanent firebraaks 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 shouid be in place to help in fighting fires
before they consume extensive areas.

The following mitigation measures are proposed:

. Animal numbers, movements and distribution should be monitored. This should be
done either independently by KenGen or in liaison with KWS. KenGen's
Environmental Unit should actively participate in these studies and should be made
aware of the findings of these sludies and the management decisions which are made
as a result of these findings. It is further proposed that the numbers should be
monltored in the larger Nekuru District in liaison with the KWS and Environmental
Conservancy Groups within the District and this should be done during dry and wat

SHESONS.;

. Install a game —proof fence around each toxic brine pond, with screening or nefting
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 lI);

. The movement in the Park of construction traffic, as well as traffic generated by
KenGen activities, should be controlled and no movement should be allowed at night;

. Introduction of speed bumps and speed limits enforcement will prevent death of

animals as a result of over speeding;
The construction activities should be kept to a minimum to avoid loss of habitat;
Introduction of speed humps to reduce animal deaths from excessive vehicle speeds;

. Training of workers regarding park regulations particularly with regard to interaction
with animals and Iittering. KenGen should ensure that poaching does not occur and
personnei found interfering with wildlife should be dismissed;

. Adequate waste management facilities should be provided and regular monitoring
conducted by KenGen for compliance;

. Clearad areas should ba rehabilitated with indigenous vegetation as soon as possible
to restore habitat;

. In general, fencing shouid 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 shouid be monitored and time limits enforced;
KenGen in fiaison with KWS appoints three senior members of staff based in Olkaria
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;
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. Use existing towers for new lines (upgrade);

. Construct underground transmission lines where expected to cross bind migratory
routes;

. Dress existing and proposed fransmission lines with conspicuous bird waming
devices, where necessary, such as areas where bird migratory routes cannot be
avoided,;

. Locate the proposed transmission fine adjacent to prevailing natural obstacies such as
frees or cliffs to prevent collision by birds with conductors;

. Use of bird waming devices on transmission lines and insulating certain components
on the towers to make them 'bird friendly’. Figure 7-2 presents a sample of the variety
of bird waming devices currently available.

Fig 7.2: Varisty of bird warning devices avallable
Bird Wamning Devices

7.44 Impacton Soils

it is inevitable with a development of the type of the Olkarie IV Project that some impact on
soils will take place. However, if appropriate and timely erosion control techniques are used,
thase can be kept to a minimum and the problems which have developed as a result of the
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existing operations, can be avoided. Most of the issues have already been discussed in
Section 3.2.5 in relation to the existing development.

The following mitigating measures are recommended for the proposed development.

Some disturbancs of the soil will inevitably occur during the construction phase but this can be
minimised by re-vegetating the disturbad area as soon as possible so that soil erogion does
not cccur.  As discussed in Chapter 3.2.5, native grasses such as Star grass should be
planted as quickly as possible. It is pertinent to note that vegetation that is attractive as
animals as a source of food should be avoided in the first instance when attempts are made at
revegetation.

Even strong fencing around areas being revegetated has proved insufficient protection against
the larger herbivore such as buffalo. To avoid problems of this sort it is suggested that less
palatable plants such as the Tarconanthus Camphoratis-Oleleshua, which is native and
widespread in the area should be used.

Other measures to mitigate scil erosion during construction include the following:

. No grey water runoff or uncontrolled discharges from the site/working areas (inciuding
wash down areas) to adjacent watercourses and/or water bodies shall be permitted;

. Water containing poliutants such as cements, concrete, lime, chemicals and fuels shall
be discharged into a conservancy tank for ramoval from site;

. Runoff loaded with sediment and other suspended materials from the site/working
areas should be prevented from discharging to adjacent watercourses and/or water
bodies must be prevented;

. Potential poliutants 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 80 as to ensure that

the surrounding areas (Including groundwater) are not poliuted.
Impact on quarry sites

Materials sites (quarry and other borrow areas) if not reinstated and rehabilitated after project
completion, cause landscape scarring, dangers of over hanging cliffs and falling rocks which
creates environmental, health and safsty hazards. The project is likely to exploit the existing
quarrigs currently used in for construction of Olkaria 1l 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
cobtained 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 solf from hiliside 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 “landowner”). Where this
occurs, the materials spoiled in the borrow pit shall be profiled to fit into the
surrounding landscape and covered with topsoil.

In the event that blasting for rock will be done the following mitigation measures ars proposed:
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. A current and valid authorisation from the Depariment of Mines prior to any blasting
activity shall be obtained;

. A qualified and registered blaster by the Depariment 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 Confractor 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 waming is provided to the local
communities imrmediately 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.

Landslides and soil creep

Due to the mountainous and rolling nature of the terrain, huge excavations are expeacted
during construction and there is possibility of interfarence with the slope stabilities of
mountains thereby leading to landslides and soil creep. There is likely going to be reduction 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,

Water

Approximately, 200m®/ 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 poliution if proper procedures are not followed.

The following mitigation measures are proposed:

. No landscaping should be allowed from lake water;

. Continued monitoring of Lake Levals;

. Accidental leakages and bursts to water supply plpelines 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 shouid be done regularly;

. Curing of concrete should be done in conservancy tank to avoid wastage;

. Harvest water during rainfail times.

. The Contractor shall arrange for the necessary approvais / penmts from the water

authorities for the abstraction of water.
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. The Contractor will be required to comply with the water quality regulations as
described in Chapter 2;

. No grey water runoff or uncontrolled discharges from the site/working 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 lining).
Air quality and dust

The proposed site is close to Olkaria | and i and expected that there could possibility of the
existing plants impacting the Construction site with H,S gas in the atmosphere. During the
construction phase, atmospheric poliution sources include airbome dust from earthworks, and
tail gases from construction equipment and vehicles. The dust will settle on flora, and can
cause respiratory problems for local residents. Air emissions from construction machinery,
including dust, is regarded as a nuisance when it reduces visibllity, 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 quality standards as done in Olkaria | and Il is proposed;
Workers shall be trained on management of air pollution from vehicles and machinery.
All construction machinery shall be maintained and serviced in accordance with the
manufacturers specifications;

Workers shall be trained on dust minimisation techniques;

The removal of vegetation shall be avoided until such time as clearance is required
and exposed surfaces shall be re-vegetated or stabilised as soon as practically
possible;

. Dust generating activities shall not be carried (excavation, handling and transport of
soils) during times of strong winds. The Resident Engineer shall suspend earthworks
operations wherever visible dust is affecting properties adjoining the work site;
Vehicles delivering soil materials shall be covered to reduce spills and windblown dust;
Vehicle speeds shall be limited to minimise the generation of dust on site and on
diversion and access roads.

Noise and vibration

The main sources of noise during construction phass will include blasting, heavy equipment,
transportation véhicles and the existing plants currently.

During construction the following mitigation measures are proposed:

. Noise lovels shail be kept within acceptable limits and construction activities shall,
where possible, be confined to normal working hours in the resldential areas;
. Schools, hospitals and other noise sensitive areas shall be notified at least 5 days

before construction is due to commence in their vicinity. Any excessively noisy activity
shall be conducted outside school hours.

Solid wastes

During the construction phase, two types of solid wastes will be generated: spoils and
domestic refuse.
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Construction waste wili be generated while the works are ongoing. This will consist of building
materials, concrete, paper and plastic {for example from packaging materals and lagging),
timber, scrap metal, etc. Apart from visual impacts, debris can affect water quality.

During construction the Contractors will construct various facilities, which have to be removed
and dismantled on completion of the works.

Sludge from the condenser and cooling tower at Olkana 1, including the new units, will be
dried, encased in concrete and buried since it contains toxic non-biodegradable substances.
At present it is anvisioned that silicate deposits in the steamlines will be buriad at the QOlkaria
dumpsite,

During construction where the Contractor is required to spoil material, environmentally
acceptable spoil sites must be identified and approved by the Resident Engineer taking into
consideration the following:

. Preferably to be located on land already cleared wherever possible. Communities shall
be involved in the site location to avoid destruction of any ritual site or any other
conflict;

. Diligence on the part of the Contractors during construction activities will minimise the
amount of debris, and also will ensure that debris is disposed of in a sensible manner,
at a specified and approved dump.

. The tender documents should specify the proper disposal of waste during
construction.

. The tender documents should also ensure that the Contractors leaves the site in a

clean and sightly condition on completion of works. The Contractors should be
required to restore and landscape all areas to the satisfaction of the Project Manager.

. All solid waste generated during construction and operation should be carefully
monitored, collected, stored, and taken out of the park for disposal.

. Waste generated during the operation of the plant must be segregated at source,
inventorised and appropriate methods of disposal determined.

. The need to be more than 100 meters from watercourses and in a position that will
faciltate the prevention of storm-water runo# trom the site from entering the
watercourse;

. The development and rehabilitation of spoll areas shall include the following activities:

. Stripping and stockpiling of topsail;

. Removal {to a nominal depth of 500mmj) and stockpiling of subsoil;

. Placement of spoil matenial;

. Contouring of spoil site fo approximate natural topography and drainage
and/or reduce erosion impacts on the site;

Placament of excavated subsoil and then topsoil over spoil material;
Contouring and re-vegetation;

The Contractor shail ensure that the placement of spoil is done in such a
manner to minimise the spread of materiais and the impact on surrounding
vegetation and that no materials ‘creep’ into ‘no-go’ areas.

. & »

Public safety and health

The proposed development may be instrumental in the decline in health of a local population
in several ways, this include:

Facilitate the transmission of diseases;
Contaminate the local water supply;
Pollute the air;

Become a source of noise poliution.

.  » »

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 foliow them—may bring with them a multitude of communicable
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diseases including diphtheria, poliomyelitis, tetanus, and malaria. At the same time, 1t 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.

QOccupational Health and safety

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

Vehicle / worker accidents;
Vehicle / wildlife accidents
Diesel exhaust;

Elactrical hazards;
Hydrocarbon spills;

Electric and magnetic fields.

. ® 5 & 0

The following mitigation measures are proposed:

. Compliance with all standard and legally required heaith and safety regulations;

. Provision of a standard first aid kit at the site office at all times;

. Provision of fire-fighting equipment available at the stations;

. ‘Hot" work activities shall be restricted.

Specific to hydrocarbon spills:

. The source of the spill shall be isolated and the spillage contained using sand berms,
sandbags, sawdust, absorbent material;

. The area shall be cordoned off and secured;
There will always a supply of absorbent material readily available to
absorb/breakdown the spill and the quantity of such materials shall be able to handle a
minimum of 200litres of hydrocarbon liquid spill;

. The treatment and remediation of areas affected by emergencies shall be undertaken
to the reasonable satisfaction of the local authorities.

Archaeologlcal Artefacts and cultural sites

There are several cultural sites within the project area as mentioned in section 3.5.1 of this
repori. Mitigation measures of the relocation of the cultural sites have been dealt with in the
Volums It 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 will
cease immediately until relevant authorities have a chance to evaluate the significance of the
nature of such findings. in the unlikely event of a new archaeological discovery, the
govemment agencies will be consulted to determine if changes in alignment are necessary.

Cultural changes and spread of HIV/AIDS and STD's awareness

As a result of different opportunities that will unfold due to the project, more people of different
behaviour and backgrounds will flow into the area. Job speculators during the project wili 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 cuitural
setting, insecurity and marriage conflicts and increased spread of sexual related diseases like
HIV/ AIDS. Interaction with these incoming people will have varying impacts on local cuiture as
well as socio — economic implications, with consequences, including: spread of sexual
diseases, banditry, prostitution, etc. This would lead to excessive use of funds on curative
measures, loss of able bodied persons and hence low production and development in general.
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The project is likely 1o increase the attractiveness of the area, which may result into the

following:

. Degradation of the culturai values and norms in the area;

. Increase In the levels of crime of the area;

. Increased desirable and undesirable social interaction in the area.

The following mitigation measures are proposed:

Strengthening cultural organizations and encouraging competition;

Organizing cultural tournaments;

Creating and increasing the number of vocational training centres;

Mobilizing and sensitizing the population on reproductive health and STls;

Ensuring that the project contributes to the creation of an atmosphere that is

conducive to the functioning of all social centres which are in the project zone of

influence;

. Engaging in communication actlvities 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 various HIV/AIDS

organisations working in the project zone of influence in order to achieve the best

results.

The impact is not limited to the project area but this is normal with projects of this magnitude,
however it is anticipated that if the above mitigation measures are implemented the impact will
be insignificant.
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Negative impacts during Operations

Table 7.5

o

Negative Impacts during operations

oA ot b
Magnitude or extent -5
Significance -5
Probability of occurrence -4
Duration of occurrence
Magnitude or extent
Significance
Probability of occurrence -4
Duration of occurrence -3

agnitude or extent 3
Significance -3
Probability of occurrence -4

2 90

Magnitude or extent

-1
Significance -3
Probability of occurrence -3

Mggnit.uﬁ'e or extent

_Duration of occurrence

Mgg‘h&ud“é or éxt;:it

-3

Significance 2

Probability of occurrence -
Duration of occurrence

Significance

Probability of occurrence

Duration of occurrence

Magnitude or extent -§
Significance -4
Probability of occurrence -3
Duration of occurrence -1
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i bt : e 2
Magnitude or extent -5

Signiticance -5
Probability of occurrence -1
Duration of occurrence -1

Magnitude or extent -5
Significance -5
Probabiifty of occurrence -4
Duration of cccurrence -3

Magnitude or extent -5

Significance -5
Probability of occurrence -4

Duration of occurrence __—_ 3

Magnitude or extent

Significance

Probability of occurrence

Duration of occurrence

. Magr_ﬁtude A Gaar o
Significance -3
Probability of occurrence -4
Duration of occurrence -4
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
astimated to be 87 200 tonnes. An equivalent amount of electrical energy delivered by a coal-
fired power station, with 37 per cent efficiency buming black coal with calorific value of 23
MJ/kg and carbon content of 85 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 fusl-bumning power station of a similar
capacity. The amount of methane emitted is estimated to be 119 tonnes per year for the two
power stations generating 280MW for one year.

There are no ambient air quallty criteria for hydrogen sulphide currently in force in Kenya.
Geothermal wells emit sub stantial quantities of this gas and #t 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 immadiate power station boundary.

The approach adopted here is to select criteria that protect human health, iocal 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 iowest-adverse health effect of hydrogen suiphida Is 15 mg/m3 (9.9 ppm), when
aye 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), a relatively high (safety) protection
factor of 100 is recommendad, leading o a guideline value of 0.10 ppm (0.15 mg/m3)
with an averagirg time of 24-hours.”

. in order to avoid substantial compiaints about odour annoyance among the exposed
population, hydrogen sulphide concenirations should not be allowed to exceed 0.0046
ppm 0.1g/m3), with a 30 minute averaging period......".

Therefore the 24-hour average concentrations should not be permitted to be above 0.10ppm
(0.15 mg/m3), beyond the immediate power station boundary.

Alr Dispersion Modeliing results 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 thres 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 -Olkaria | (Units 1, 2 and 3) and Olkaria |l (Units 1, 2 and including the new
Unit 3 that is currently under construction);

. Case 2 ~ Olkaria | (Units 1, 2, 3 and new Units 4 and 5) and Olkaria 1 {Units 1, 2 and
3%

. Case 3 — Olkaria | (Units 1, 2, 3 and new Units 4 and 5) and Olkaria Il {Units 1, 2 and
3) and Olkaria IV (Units 1 and 2).

The results are presented in Figures 3.4 to 3.12 as follows

. Predicted 1-hour average H.S concentrations due to emsssions from Olkaria | {Units 1,
2 and 3) and Olkaria Il (Units 1, 2 and 3) Case 1;

. Predicted 24-hour average HQS concantrations due to emissions from Olkaria | {Units
1, 2 and 3) and Olkaria |l (Units 1, 2 and 3) Case 1;

. Predicted 1-year average H,S concertrations due to emissions from Qlkaria | {(Units 1,
2 and 3) and Olkaria || (Units 1, 2 and 3) Case 1;

. Predicted 1-hour average H,S concentrations due to emissions from Olkaria | {Units 1,
2, 3 and Units 4 and 5) and Ofkaria If {Unlts 1, 2 and 3) Case 2;

. Predicted 24-hour averags H,8 concentrations due to emissions from Olkaria | (Units
1, 2, 3 and Units 4 and 5) and Olkariall (Units 1, 2 and 3) Case 2;

. Predicted 1-year average H,S concentrations due to emissions from Olkaria | {Units 1,
2, 3 and Units 4 and 5) and Ofkaria il (Units 1, 2 and 3} Case 2;

. Predicted 1-hour average H;S concenirations due to emissions from Olkaria | {Units 1,
2, 3 and Units 4 and 5) and Olkaria H (Units 1, 2 and 3) and emissions from Olkaria IV
-Case 3;

. Predicted 24-hour average H.S concentrations due to emissions from Olkaria | (Units
1, 2, 3 and Units 4 and 5) and Olkaria il (Units 1, 2 and 3) and emissions from Qlkaria
Iv - Case 3;

. Pradicted 1-year average H,S concentrations due to emissions from Olkaria | (Units 1,
2, 3 and Units 4 and 5) and Olkaria il {Units 1, 2 and 3) and emissions from Olkaria v
-Case 3

In practice it is only the last case that needs to be examined in detail to assess the effects of
the fully developed project.
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Figure 7.3 Predicted 1-hour average H28 concentrations due to emissions from Olkaria |

{Units 1, 2 and 3) and Ofkaria il (Units 1, 2 and 3) - Case 1 (ppm)
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Figure 7.4 Predicted 24-hour average H2S concentrations due to emissions from Olkaria |

{Units 1, 2 and 3) and Olkaria li {Unite 1, 2 and 3} - Case 1 {ppm)
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Figure 7.5 Predicted 1-year average H2S concentrations due to emissions from Olkaria |
{Units 1, 2 and 3} and Olkaria li (Units 1, 2 and 3) - Case 1 {ppm)
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Figure 7.6 Predicted 1-hour average H2S concentrations due to emissions from

Olkarla i (Units 1, 2, 3 and Units 4 and 8) and Oikarla il (Units 1, 2 and 3) - Case 2 (pptn)
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Figure 7.7 Predicted 24-hour average H2S concentrations due to emissions from Olkaria |
{Units 1, 2, 3 and Units 4 and 5} and Olkaria Il {(Units 1, 2 and 3) - Case 2 (ppm)
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Figure 7.8 Predicted 1-year average H2S concentrations due to emissions from Olkaria |
{Units 1, 2, 3 and Units 4 and §) and Olkaria Il (Units 1, 2 and 3) - Case 2 (ppm)
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Figure 7.9 Predicted 1-hour average H2S concentrations due to emissions from Olkaria |

{Units 1, 2, 3 and Units 4 and 5) and Olkaria il (Units 1, 2 and 3} and emisslons from Olkaria [V -

Case 3 (ppm)
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Figure 710  Predicted 24-hour average H28 concentrations due to emissions from Olkaria |

{Units 1, 2, 3 and Unlits 4 and 5) and Olkaria li {Units 1, 2 and 3) and emissions from Olkaria IV -

Case 3 (ppmj}
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Figure 7.11  Predicted 1-year average H2S concentrations due to emisslons from Olkaria |
(Units 4, 2, 3 and Units 4 and 8) and Olkaria Il {Units 1, 2 and 3) and emissions from Olkaria IV -

Case 3 (ppm)
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Figure 7.11 shows the predicted 24-hour concentrations for the fully developed proposal. The
land predicted to be affected by 24-hour average H,S 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 0.10ppm averaged over 24-hour then shows the impacted area.
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Land where the H,S concentrations are predicted to exceed a 24-hour average of 0.10ppm is
shown in red. The other figures can be used to compare the effects of adding the additional
emissions 1o the air shed. It is notable that the new plants which discharge the HsS through
the cooling tower emission provide much greater plume rise and much better dispersion. Thus
the 70 MW plant creates less impact (due to H,S emissions) than does the original 45 MW
Olkaria 1 Power Station.

The detection of H;S odour depends on sheri-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. [n the New South Wales (a
state of Australia) the assessment procedures for odorous industries are based on risk and
require that {for sparsely settied rural areas the odour level for an odour-producing industry
should not exceed 7 odour unils on more than 44 hours in the year. (Note air with an odour
level of 7 odour units requires dilution by a factor of seven to reduce the odour to the point
where 50% of the population could just detect the odour in laboratory conditions).

Thus in North South Western direction there is no upper limit set but for 89.5% of the hours in
a year the odour should be less than 7 odour units. Compliance with the WHO 24-hour
assessment criterion does not ensure that odours will not be detected.

The cumulative project H,S emission within this area will be 0.1ppm/mg/m®. There are no
major impacts foreseeable different from the current situation which can't be mitigated.
The following management and mitigation measures are proposed:

. Daily Monitoring of H»S will be carmrled out;

. Training workers on the dangers of exposure to H,S;
. Relocating the Community living within the project area.
Impact on Noise and Vibration

To assess the effects of the developments a number of operating cases have basen modelled.
Each case represents a set of operating power stations. Seven cases were modelled, but
Case 3 essentially duplicated Case 1 and only six cases (Cases 1, 2, 4, 5, 6 and 7) are
presented to show the impacts of the project and its various components. The six cases are
described below:

Case 1 - Olkaria 1

Case 2 - OW38

Case 4 - Olkaria 1 + Olkaria li (Units 1 and 2)

Case 5 - Olkaria 1 + Olkaria Il (Units 1, 2 and 3)

Case 6 - Olkaria 1 + Olkaria Il (Units 1, 2 and 3) + Olkada | (Units 4 and 5)

Case 7 - Olkaria 1 + Olkaria il {Units 1, 2 and 3) + Olkaria | (Units 4 and 5)+ Olkaria {V
+OwW28

The resuits are presented in Figures 3.13 fo 3.17. In practice 1t 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 Garge where observers in the bottom of the Gorge
would be shielded from the noise while others on the high ground, but further away, are
predicted to experience higher noise levels because they are not shielded as effectively.
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Finally the maps show the Maasai villages as yeliow (imegular shapes), terrain is indicated
quaiitatively by a shade of green (low elevations are dark green and higher elavations are light
green) and noise level contours in 5 dB(A) increments are elther biack or red.

Figure 3.14 shows the noise levels predicted to be produced by OW38, which is currently
being tested. This well is test at approximately 12 MW 80 is at the maximum levels of both
power and presumably noise that would be expected in the Olkaria well fields. The red
contour shows the 35 dB(A) Laeq-10h.

Land within this contour is affected by noise levels above the night time maximum permissible
fimit for residences in Kenya. It can be seen that the topography affects the shaps if the
affected land but broadly speaking the affected land extends up to approximately 1.5 km from
the well. Waell testing is a temporary activity can last over several months and a well testing

program can involve many wells. It is difficult there to know how affected groups of people
should be conasidered in this case. It is suggested that groups lying within 1.5 km of a well
under test shouid be offered the opportunity to be re-located

ESIA OLKARIA IV DOMES FINAL REPORT.doc 7-33 issue 1.0/ December 2009



] { H

|

|

881000 8803000 9805000 0867000  089BGGG  #EOI000 6903000  HA05000 9907000  B90S000 9911000 9913000

190000 192000 194000 196000 198000 200000 202000 204000 206000 208000 210000
West- East (UTM coordinates m)
Figure 7.12 Predicted nolse levels due to Case 1 - Olkaria 1 (dB(A) LAeq-10h)
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Figure 7.17 shows the predicted noise levels for the fully developed project. 1t is
recommended that all setilements inside the 35 dB(A) (LAeg-10h) contour should be re-
located as this land is predicted to be affected by noise levels above the NEMA night time
maximum permissible levels and there is no other cost-effective practical mitigation measure.
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During operations the following mitigation measures are proposed.

. Provision of PPE"s to the workers;
. Dally noige monitoring will be conducted.
Water disposal

140MW geothermal developments produce a substantial amount of waste-water, which needs
to be disposed of safely without adverse effects on the environment. The proposed long-term
method of waste-water disposal is by deep re-injection, which should have minimal surface no
impact.

The disposal of geothermal waste waters poses a problem because the fiuid 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 fo 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.

Impact 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 -
Tarchonanthus - and grasses in most of the area where these occur. Tarchonanthus
comphoratus is a fire-tolerant spacies with a tendency to sprout back after a bumn.

Themeda lriandra is another species which has evolved successfully with fire in East Africa
rangelands, where burning tends to increase range biomass production under this particular
grass. The overall effect of fire on these communities would be to pempetuate 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 area like Olkaria would eventually
introduce more open plant communities with reduced dense bushiand. Thus Tarchonanthus -
Themeda - Acacia- Setaria/Digitatia associations would have a tendency to predominate in
rather open bushed grasstands shoukd repeated incidences of fire ocour.

The release of brine into ponds from the existing power station has influenced the growth of
Typha and Cyperus as the main wetland piants able to resist the high levels of concentrated
salts. This type of vegetation seems to be tolerant to the brine, but at the periphery of the
ponds, Acacia xantholpholea should be introduced rather than Eucalyptus speciss. The
pepper tree Schinus molle 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 suropeas ssp africana, the African olive, which wouid
certainly do well in this environment. Various species of Ficus could also do well in this area
and are fairly easy to establish.

It is predictable that the vegetation of gullies and luggas is likely to be adversely affected by
brine if these are used as drainage channels. Normally these drainage areas do not get water
at regular intervals throughout the year, only during the rainy season. Having brine trickle
constantly throughout the year would certainly introduce changes in species composition.
Sedges are likely to invade the channels, but the steep slopes are not likely to be affected,
since the level of brine is fairly low. Silt depositions in the channels tends to form dry season
grazing areas with Pennisetum, Setaria and a host of palatable herbaceous species, which will
cartainly disappear with the introduction of brine.

The release of bring 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
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environmentally acceptable way of discharging brine would be 1o deliver it in concrete piping to
a central pond, ensuring that it does not come into contact with vegetation or wildife and even
domestic livestock.

The following management and mitigation measures are proposed:

. A program to assess the possible impacts on the commercial flower farms in the area
should be carried out as long term monitoring measure of the impact of hydrogen
suiphides to the nearby flower farms. This will be a continuing program and in addition
it is recommended that there should be several small "flower gardens®, within the site
where hydrogen sulphide concentrations are predicted to be greatest;

. Vegetation monitoring will be taken seriously, mainly near the power plant, the wells
and along the steam pipes and monitoring of polential long-term effacts 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.

7.5.86 Impacts on Fauna

The main impacts of fauna during operations will be the same the case during the construction
phase and has been discussed in section 7.4.3 but the impacts will be severe during the
construction phase of the project, due to the animals trying to adjust to possible changes to the
environment, the other effects to the animals will be discussed in relevant subsections like air
quality, noise, ponding and vehicle movement.

7.5.7 Iimpact on Lake Naivasha

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-ievels at Lake Naivasha fluctuate significantly and it is likely that they wili
continue to do so. It is important to consider that over the expected 30-year life of the
proposed power station, there are likely fo 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 Iife of the Power
‘Station. Contingency plans should be made for altemative water sources for drilling and
domestic pumposes when the need arises.

The following mitigation measures are proposed:

No landscaping should be allowsd 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 tank to avoid wastage;

Harvest water during rainfall times.

Use of water from Lake Naivasha will not be avoided. However, management has

already put in place measures that will ensure wastage of water resources is minimal.

* & o
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7.5.8

7.5.9

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.
Soil erosion and sedimentation

Duse to the scarce vegetation and shallow and disturbed soil in the proposed power plant site
and surounding areas (wildlife, tourist traffic, livestock farming, agriculture and human
settiement), the surface run off is expected to be significant during heavy rains. The steam
fieids are exposed and slopes are steep along the steam gathering system corridors.

it is envisaged that erosion will be experienced in the entire project area if no proper slope
protection and adequate drainage infrastructure is not constructed to control the run off.

Soil erosion is caused by practices which (by action or inaction) either permit intense rainfall to
strike the unprotected soil surface, or encourage the accumulation of large volumes of runoff,
or allow runoff to fiow rapidly across the soll surface thereby removing the surface layers of the
soil.

Sedimentation and high water turbidity during heavy rains is likely to occur. This may worsen
the already reported high deposit levels in the lake and lower the physical and chemical quality
of the water being abstracted.

It is recommended that effectiveness of the erosion control measures be monitored. Soil
conditions should be reviewed, at monthly intervals during construction and at yearly intervals
during operation, by a soils expert. Finally, it is recommended that KenGen nominates an
officer to take responsibility for the day to day control of all activities that could lead to soll
erosion. The officer should be briefed by a soils expert as to the nature of risks and should be
provided with sufficlent authority to direct contractors concerning day to day activities that
could lead to erosion,

The design in nutsheil should consider the following mitigation measures during operation of
the project:

. Proper designs and layout of field to avoid steep gradients should be dons, 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.

Qil / Hazardous poliution

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

Hazardous materials shall be storad above flood level;
Areas for the storage of fuel and other flammable materials shall comply with standard
fire safety regulations;

. Chemicals and fuel shail be stored in storage tanks within a secure compound. All
chemicals and fusls shall be stored in accordance with manufacturer's instructions;

. Storage areas or secondary containment shall be constructed of waterproof reinforced
concrete or approved equivalent, which is not adversely affected by contact with
chemicals captured within them;

. The minimum volume for secondary containment shall be 110% of the capacity of the
largest tank system, plus 10% of the total capacity of ail other separate tanks and
containers within the bund wall with closed valves for controlled draining during rains;

) Pipe-wark carrying product from the tank to facilities outside the containment shall be
provided with secondary containment;
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. Tank equipment such as dispensing hoses, vaives, meters, pumps, and gauges shall
be located within the containment or provided with own containment.

7.5.10 Socio-economic impacts

7.5.11

For the purpuse of assessing social and economic impacts, two areas have been considered.
The first is referred to as the primary impact area, which includes the Helfs Gate National Park
and the adjolning 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 & much wider
area where other social and economic effects may be experienced. This has been taken to
include the Naivasha Location (940 km?).

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 discussed very
briefly as the precise nature of this phase is not known.

The consultants' findings on anticipated impacts and appropriate mitigating measures
throughout all sectors follow a broad theme of provision of the required facilities by the project,
rather than relying on 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 workers who gravitate to the area.

This effect, compounded by very littie 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 heslth, 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 consultants recommend that provided adequate steps are taken, as indicated here, in the
area of Infrastructure and social facilities, and provided a joint planning approach continues
between KWS and KenGen for the optimum management of hell's Gate National Park, the
socio-aconomic aspects of the project will not cause undue concem.

Spread of HIV/ AIDS and STD’e awareneas

Spread of HIV/Aids and STD's awareness has already been discussed under section 7.4.14
impacts during construction; however this is expectad 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 STD’s;
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. 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 peacsful coexistence.

. Conducting public awareness campaign including provision of condoms to the project
teamn and the public;

D The implementers of the project will have to work closely with various HIV/AIDS
organisations working in the project zone of influence In order to achieve the best
results.

7.6  Negative Impacts during Decommissioning

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

Negative impacts can be reduced by consideration in the pianning stage of the design of some
of the physical facilitios and roads with the aim of transferring them to tourism and wildlife
viewing circuits once the project is abandoned. Most of the buildings should be semi-
permanent so that they can be easily removed with little disruption. Professional removal of
piant and building will also ensure that no further loss of habitat and unnecessary disturbance
of wild animals which may have leamnt ways of living alongside the project during its operation
period. After the removal of plant, revegetation should be encouraged to increase the rate of
recovery.

It is not easy to underscore the severity of the negative impacts during decommissioning
however a full ESIA will be done for decommissioning of the power station.
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8.1

8.2

8.2.1

ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN

The Environmental Social Managsment 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 / operation phase of the Project.

The (ESMP) has been deveiopad with project knowledge and information available to date.
Some of the Project’s final details, 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 controlied and mitigated effsctively,
a stringent and scientific management and monitoring plan has been prepared. The ESIA
proposes that KenGen enhances its capacity of the Geothermal Resource Devslopment
(GRD) Enwironment Unit Section at Olkaria both during the construction and operation phases
of the project to be able to cope up with additiona! 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 gecthermal stations and saections 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.

Auditing of the ESMP

The GRD Environment Unit shail conduct quarterly audits to ensure that the system for
implementation of the ESMP is operating effectively. The audit shall check that a procedure is
in place to ensure that:

The ESMP being used is the up to date version;

Variations to the ESMP and non-compliance and cormrective 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 transgresasions, 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.

. & 9 & 8

Responsibliities of the ESMP

Responsibitities

In order to ensure the sound development and effective implementation of the ESMP, it will be
necessary to identity and define the responsibilities and authority of the various persons and
Organizations which will be involved in the project. The following entities should be involved in
the implementation of this ESMP:

KenGen Head Office;

GRD Environment Unit;
Contractor;

Naivasha Municipal Councit;
NEMA,

*®« & » & »
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8.3

8.3.1

83.2

(a) KenGen

it will be the responsibility of KenGen to oversee or appoint qualifisd 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 aspecis of the environment during project
implementation and operations. This should Include following the construction to monitor,
review and verify the implementation of the project's ESMP.

{c} The Contractor

The contractor will be required to comply with the requirements of the ESIA, the ESMP within
this report and other relevant legislations.

(d) Naivasha Municipal Council

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

() NEMA

The responsibility of the National Environment Management Authority (NEMA) is to exercise
general supervision and co-ordination over all matters relating to the environment and to be
the principal instrument of govemment in the implsmentation of all policies relating to the
environment.

Environmental and Social Management during construction phase

Environmental Management Plan

An Environmental Management Plan is required to be prepared to identify and sequence
environmental activities that are needed in order to complate 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 algo identifty
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.

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 raview 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
Sub Contractor's appointed environmental manager and, where necessary, by an appropriate
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8.3.4

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 amangements,
Work to be undertaken and methods of construction.
Plant and materials to be used.

Labour and supervision requirements.

Health, safety and environmental considerations.

Any permit or consent requirements.

® & & 5 ¢ 0

Site Environmental Standards

These would be agreed with the GRD Environment Unit and would detail the minimum
measures that should be achieved for general operations that would fall outside the risk
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 too! on site.

Control of Construction Processes
{a) Training, Awareness and Competence

The raising of environmental awareness is viewed as a cruclal element in the appreciation and
implementation of the Construction Environmenta! Management Plan. As a consequence, all
staff would undergo environmental awareness training, initially by way of the pre-start
induction process. A project specific training plan that identifies the competency requirements
for all personnel allocated with environmental responsibilities would be produced and would be
contained within the CEMP. Training for all personnel identified in the training pian would be
completed before commencement of the associated construction activities. Line managers and
supervisors would ensure that afl 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 wouid be supervised, or regularly checked through the completion of site inspections
by the Contractors Environmental Manager, to ensure that requirements identified in risk
assessments or method statements have been implemented. The frequency and extent of this
supervision would vary according to the degree of competence displayed by the workforce and
the level of rigk to the environment.

(c) Inspection of Other Operational Impacts

Appointed environmental representatives would carry out weekly inspections of their
raspective construction areas, lo 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 defiverables required by the CEMP would be subject to regular independent
inspections by either the Environmental Manager or the relevant environmental specialists.
Thess inspections would be used to confirm that:

. Construction works are progressing in accordance with the agreed method
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statements’;

. Agreed protection or mitigation measures are in place, prior to or during the
implementation of construction activities;

. Construction works have been completed in accordance with the design and;

. Commitments made during the statitory 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 environmentai 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 regularly 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.

4] 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 wouk] maintain a register of all environmental monitoring.

{g) Control of non-conformance

Non-conforming products or processes would initiate a Non-Conformance Report, which would
identify the nature of the problem, the proposed cormective 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 monthily Project Environmental Review;

(i).I Weekly team meetings

Weskly 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 mestings 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 primanly discussed at a monthly Project Environmental
Review, chaired by the Contract Manager and attended by the Contractors Environmental
Manager, the Clients Environmental Manager, relevant sub contractors environmental
representatives and, when necessary, environment specialists and representatives from
statutory consultees. The Project Environmental Review would:

. Consider past performance from inspections, audit reports and monitoring data.
. Plan actions required to mitigate forthcoming risks.
. Disseminate bast practice.

8.3.5 Environmental due diligence during construction
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During the construction phase, environmental due diligence will be incomporated 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 outiined in the ESMP.

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

Handling of hazardous materials as part of construction activities;
Movement of machinery;

Management of borrow areas;

Sedimentation of watercourses

Coliection and disposal of wastes;

Management of pollution incidents.

® & & s s @

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 Olkaria Domes Unit 1 and ll during construction

be made aware of the findings of these studies and the
management docisions which are made as a result of these
findings. &t 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 nefting over the top to keap out birds;
Drains and steam lines should be designed located in ways
that do not intarfere with animal corriders (as done for
Olkarla 1);

The movement in the Park of construction traffic, as well as
tratfic generated by KenGen activities, should be controlled
and no movement should be allowed at night;

-Land acquisition and Land acquisition and resettlement will be carred out in Sound relocation and | KWS, Contractor and | Dalily; RAP REPORT
Resattiement accordance with land administration laws of Kenya, resettiement. KenGen. Quarterly
World Bank Policies and Japanese Charter. Reports
impact on Flora « The clearing of vegetation and trees will be strictly - To maintain KWS, Contractor and | Dally; KES 3,000,000.00
controlied and will be limitad to what is absolutely necessary acosystem with KenGen. Quarterly
and will not be done Indiscriminately. Diligence on the part minimal Reports {planting of 1000
of the Contracior and proper supervision of the workforce is disturbance. trees after
important in this respect; construction of the
« Disturbed areas will be re-vegetated with locally occurring plant)
grasses, shrubs and trees;
» Al the areas that are cleared during the course of
construction will be quickly rehabllitated with appropriate
indigenous flora to prevent the growth of opportunistic
specles;
* Waorkforce engaged in the construction process will be
provided with aliernatives to fuel wood and charcoal for
cooking (eg kerosene cookers), so that the pressure on fus!
wood and charcoal will be reduced.
Impact on Fauna and « Animal numbers, movements and distribution shouk be - To maintain KWS, Contractor and | Annual animal | KES 3,000,000.00
Hell's Gate National monitored. This should be done sither independently by ecosystem with KenGen. census.
Park wildlife KenGen or in liaison with KWS. KenGen's Environmental minimal
Linit should actively participate in these studies and should disturbance.
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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 speaeds;

Training of workers regarding park regulations particularty
with regard to iteraction with animals and {ittering. KenGen
shoutd 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 shouid be rehabilitated with indigenous
vegetation as soon as possible to restore habitat;

In general, fencing shouki be kept to a minimum to avoid
loss of habitat. Care should be taken to ensure that there
are no small animals frapped 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 Clkaria on the Hell's Gate National Park
Management Commitiee. The personnel should be the
Geothermnal Development Manager, and the other two
nominated by him.

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

ldentify locations as far away as possible from any
gignificant bird breeding or staging areas;

Consider migratory bird routes when pianning the route of
the proposed transmission line;

Use existing towers for new lines {upgrada);

Construct underground transmission lines where expected
to cross bird migratory routes;

Draess existing and proposed transmission lines with
conspicuous bird waming devices, where necessary, such
as areas whare bird migratory routes cannot be avoided;
Locate the proposed transmission line adjacent to prevailing
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natural obstacles such as trees or cliffs to prevent collision
by birds with conductors,

« Use of bird waming devices on transmission lines and

insulating certain components on the towers to make them
‘bird friendly’. Figure 7-2 presents a sample of the variety of
bird warning devices currently availeble.

Impact on quarry sites - Inform comrmunity living at/near the sites that the areas Rehabilitation of KWS, Contractor and | Immediately KES 1,000,000.00
landscape scarring, have been sslected for exploitation. Quarry and borrow KenGen. after closure.

dangers of over hanging | -  Arable lands should not be used as borrow sites whenever | shes after completion

cliffs and falling rocks possible. For new borrow sites the topsoil (30cm) should be | of construction.

which creates put aside ard used for reinstaternent after construction is

environmental, health over 10 minimise the impact on ecosystem and agricutture.

and safety hazards: - Plan access to borrow sites.

- Contvol and restrict access to borrow sites {(e.g. by fencing).

- Contro! earthworks,

- Proper management of excavation activities.

- Lendscape, terrace and if necessary grass sites. Replace
trees that are romoved during excavation.

Mmgatmn measures proposed during blasting:

Obtain current and valid authorisation from Department of
Minss prior to any blasting activity;

- Qualified and registered blaster from the Depariment of
Mines 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
inspaction 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 Contracior shall teke necessary precautions to prevent
damage to special features and the general environment,
which includes the removal of flyrock., Environmental
damage caused by blasting/drilling shall be repaired at the
Contractor's expense;

- The Contractor shall use blast mats for cover material
during blasting. Topsoil shall not be used as blast cover.
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Landslides and soil Reataining walls; To avoid rock falls | Supervising Engineer | Daily, No additional Cost
creep Benching for cut and fill. and landslides and the Contractor. Quarterly bast on sound
Reports Enginesring
practice.

Archaeological Artefacts The Contractor and EPO will conduct additional surveys To avoid Supervising Engineer | Dally; No additionat Cost

and ritual sites before the start of construction to determine if any potential destruction of and the Contractor. Quarterly best on sound
archeological sites exist. archaeological Reports Engineering

. sites - actice.

Air quality and dust Workers shall be trained on management of alr polluticn To reduce pollution | Supervising Engineer | Daily; KES 20,000 per
from vehicles and machinery. All construction machinery of ambient air; and the Contractor. Quarterly Quarter
shall be maintained and serviced in accordance with the Reports
manutacturers specifications;

Workers shall ba trained on dust minimisation techniques;
The removal of vegetation shail be avoided untit such time
as clearance is required and exposad surfaces shall be re-
vegetated or stablilsed as soon as praclically 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
opserations wherever visible dust is affecting properties
adjoining the work site;

Vehicles delivering soll materials shall be covered to reduce
spilis and windblown dust;

Vehicle speeds shall be imited to minimise the generation
of dust on site and on diversion and access roads.

Water utilization Management of water usage. To reduce water Supervising Engineer | Daily; No additional cost.
Pian for harvesting and storage of water during rains for use wastage during and the Contractor. Quarterly Parformance is
during construction. construction Reports dependent on
Control contamination sound supervision

and engineering
practices.

Noise and vibration Supervise construction traffic. To reduce noise Supervising Engineer | Dally; No additional cost.
Maintain construction equipment according to pollution. and the Contractor. Quarterly Parformance is
manufacturers’ specifications. Reports dependent on
Workers in the vicinity of high level noise to wear safety & sound supervision
protective gear. and engineering
Noisa levels shall be kept within acceptable limits and practices.
construction activities shall, where possible, be confinsd to
normat working hours in the residential areas;

Schools and other noise sensitive areas shall be notified at
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least 5 days before construction is due to commeﬁéé in their
vicinity. Any excessively noisy activity shall be conducted
outside school hours.

Solid wastes

Preferably to be located on land already cleared wherever
possible. Communities shal! be involved In the site location
to avoid destruction of any ritual site or any other conflict;
Diligence on the part of the Contractors during
construction activities will minimise the amount of
debris, and atso will ensure that debnis is disposed of
in a sensible manner, at e 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
shoulid 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, coflected,
stored, and taken out of the park for disposal.

Waste generated during the operation of the plant
must be segregated at source, inventorised and
appropriate methods of disposal determined.

The need to be mora than 100 meters from watercourses

ard in a position that will faciiitate the prevention of storm-

water runoff from the site from entering the watercourse;

The development and rehabilitation of spoil areas shali

include the following activities:

- Stripping and stockpiling of topsoil;

- Removal (to a nominal depth of 500mm) and stockplling
of subsoll;

- Piacement of spoll 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 topsoll over
spoll material;

To maintain sound
waste
managemant
practice.

Supervising Engineer
and the Contractor.

Dally;
Quarterly
Reports

No additional cost.
Performance is
dependent on
sound supervision
and engineering
practices.
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- 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.

Public safety and healith Monitor solid/ liquid waste disposal and coRection faciiities; | - To reduce Supervising Engineer | Daily; No additional cost.
Place wamning signs during construction; transmission of and the Contractor. Quanerly
Consult with beneficiary community and heaith workers, diseases. Reports
Cultural changes and Strengthening cultural organizations and encouraging | - To reduce Expartise: Ministry of | Quarterly KES 1,140,000
spread of HIV/AIDS and competitions; transmisslon of Environment reporting and
STD's awareness Organizing cultural tournaments; diseases; personne! training.
Creating and increasing the number of vocational training | - To reduce the Expertise: Ministry of
centres; braakdown of the Health personnel
Respecting imponant tourist and historical monuments ; socio-cultural
Mobllizing and sensitizing the popuilation on reproductive practice of the
health and STis; natives.
Ensuring that the project contributes to the creation of an | -  To create
atmaosphare that Is conducive to the functioning of all social awareness of the
centres which are in the project zone of infiuencs; HIV/AIDS,

Engaging in communication activities for behaviour change
in the area of HIV and AIDS and peaceful coexistence.
Conducling public awareness campaign including provision
of condoms to the project team and the public;

The implementers of the project will have to work closaly
with various HIV/AIDS organisations working in the project
zone of influence In order to achieve the bost resulls.
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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
Opoeration, phases of the project.
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Tabie 8.2

ESMP Otkaria Domaes Unit | and i during operation phase

there shouid be several small *lower gardens®, within the
site where hydrogen sulphide concentrations are predicted
to be greatest;

- Vegstation 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

Impact on Air Quality Land acquisition and Resattiement To avoid exposure | KENGEN Daily No additional cost
of the community monitoring  of
living around the air quality
project area to
poor quality air.
Impact on noise and Land acquisition and Resettiernent To avoid exposure | KENGEN Daity No additional cost
vibration of the community monitoring  of
living around the noise and
project area to vibration
poor guality air.
Water - No landscaping should be allowed from lake water; Conservation of KENGEN Daily No additional cost
- Continued monitoring of Lake Levels; Lake Naivasha monitoring  of
- Accidental leakages and bursts to water supply pipelines noise and
should be reported and repaired immaediately; vibration
- 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 ftiows and the water consumption
records must be kept and avalled to the Supervising
Engineers at the end of working day;
- Ali employees should be trained on waler usage practices
like unnecessary opening taps should be discouraged;
- Monitoring of taps and there efficiency shoukd be done
regularly;
- Curing of concrete should be done in conservancy tank to
avoid wastage;
- Harvest water during rainfall times,
imnpact on Flora - Aprogram to assess the possible impacts on the To maintain KENGEN Dally; KES 1,000,000.00
commarcial flower farms in the area should be carried out ecosystem with Quarterly
as long term monitoring measurs of the impact of hydrogen minimal Reports Planting trees
sulphides to the nearby flower farms, This willbe a disturbance. within the
continuing program and in addition it is recommended that identifled bufier

zone.
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' vegetaiioh wi

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.

Soil erosion The design should considered appropriate terracing due to KENGEN Dally; No additional cost
the nature of topography of the aree; To conserve sofl and Quarterly
Planting of trees atong the gullies and areas susceptible to | avold stripping of top Reports
erosion is proposed; soil
Re-forestation or re vegetation of arsas cleared during
construgtion should be done.
Impact on Fauna and Animal numbasrs, movements and distribution shouid be - To maintain KWS, KENGEN Annual animal | KES 200,000.00
Hell's Gate National monitored. This should be done either independentiy by ecosystem with census.
Park wildiife KenGen or in liaison with KWS. KenGen's Environmental minimai
Unit should actively participats in these studies and should disturbance,

be made aware of the findings of these studies and the
management decisions which ara made as a resutt of these
findings;

Drains and steam fines should be designed located in ways
that do not intarfere with animal corridors;(as done for
Olkaria It);

The movement in the Park of construction traffic, as well as
iraffic generated by KenGen activities, should be controlled
and no movement shouid be allowed at night;

Introduction of speed bumps and speed limiis enforcement
will prevent death of animals as a resuit of over speading;
The construction activities should be kept to a minimum to
avoid loss of habitat;

introduction of speed humps 10 reduce animai deaths from
excessive vehicle speeds;

Training of workers regarding park regulations particularly
with regard to interaction with animals and littering. KenGen
should ansure that poaching does not oceur and personnel
found interfering with wildlife should be dismissed;
Adequate waste management facifities should be provided
and regular monitoring conducted by KenGian for
compliance;

Cleared areas should ba rehabiiitated with indigenous
vegetation as soon as possible to restore habitat;

In general, fencing should be kept fo a minimum to avoid
loss of habitat. Care should be taken o ensure that there
are no small animals trapped inside fenced areas;
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Vahicle movemenis 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 Park
Management Committee. The personnel shoutd be the
Geothermal Developmaent Manager, and the other two
nominated by him,

Qil /
poliution

Hazardous

Hazardous materiais shall not be stored within 2 kilometres
of the top water level of public water supply reservolrs;
Hazardous materials shall be stored above flood level;
Areas for the storage of fusl and other flammable materiais
shall comply with standard fire safety regulations;
Chemicals and fuel shall be storad in storage tanks within a
soecure compound. All chermicals and fuels shall be stored
in accordance with manufacturer's instructions;

Slorage areas or secondary containment shafl be
constructed of waterproof relnforced concrete or approved
squivalent, which 8 not adversely affected by contact with
chemicals capturad within them;

The minimum volume for secondary containment shall be
110% of the capagity of the larges! tank system, pius 10%
of the tota! capaclty of all other separate tanks and
containers within the bund wall with closed valves for
controlled draiing 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, vaives, meters,
pumps, and gauges shall be located within the containment
or provided with own containment.

Te maintain sound
waste
management
practice.

KENGEN.

Daity;
Quartery
Reports

No additional cost.
Performance is
dependent on
sound supervision
and environmenta!
practices,

Occupational
and safely

L

Heaith

Compliance with all standard and legally required health
and safety reguiations;

Provislon of a standard first aid kit at the site office at all
times;

Provision of fire-fighting equipment available at the stations;
‘Hot' work activities shall be restricted.

Specific to hydrocarbon spills:

The source of the spill shall be isolated and the spillage
contained using sand benns, sandbags, sawdust, absorbent
material;

To maintain sound
waste
management
practice.

KENGEN

Dally;
Quarterly
Reports

KES 1,000,000

{Purchase of PPE
for staff).
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- The area shall be cordoned off and secured;

There will always a supply of absorbent material readily
available to absorb/breakdown the spill and the quantity of
such materials shall be able to handle a minimum of
200litres of hydrocarbon liquid spili;

The ftreatment and remediation of areas affected by
emergencies shall be undertaken to the reasonable
satistaction of the local authorities.

Public safety and health | -  Monitor solid/ liquid waste disposal and collection facilities; To malntain sound | KENGEN Daily; No addltional cost.
- Place waming signs during construction; waste Quarterly Performance is
- Consult with beneficiary community and heatth workers. management Reports dapendent on
practice. sound suparvision
and erwironmental
_practices.
Socio-economic - Ensuring that existing utilities are not over strained To maintain sound | KENGEN Daily; Budget will be
impacts KenGen fo provide Housing and other amenities for the waste Quarterly inciuded in the
proposed new work force. managemant Reports Engineering
practice. Report.
Cultural changes and | - Strengthening cullural organizations and encouraging To reduce Expertise: Ministry of | Quarterly KES 1,140,000
spread of HIV/AIDS and competitions; transmission of Environment reporting and
STD's awareness - Organizing cultural foumaments; diseases; personnel tralning.
- Creating and increasing the number of vocational training To reduce the Expettise: Ministry of
centres; breakdown of the Health personnel
- Respecting important tournist and historical monuments ; socio-cultural
- Mobilizing and sensitizing the population on reproductive practice of the
heaith and STis; natives,
- Ensuring that the project contributes to the creation of an To create
atmosphere that is conducive to the functioning of all soclai awareness of the
cantres which are in the project zone of influence; HIV/AIDS.

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 work closely
with various HIV/AIDS organisations working In the project
zone of influance in order to achieve the bast results.
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8.5

8.5.1

Environmental and Social Monitoring

Monitoring during construction and operstion

Not all impacts on the environment can be foreseen during the design and construction
phases. For this reason, it is proposed that a component of environmental auditing and
monttoring be included In both the construction and operation phases of the Projects.
Monitoring and auditing will essentially serve the following purposes:

. Measure the attainment (success or fallure) of mitigation measures to ameliorate
foreseen impacts;
To spot unforeseen impacts, espacially the ones related to the Park 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 heips to predict
unforeseen environmental and social impacts and allows measures to prevent or avert
adverse impacts to be developed or introduced in a timely manner.

Maintenance of infrastructure during construction and operation is also important in
contributing towards enwironmental conservation by for example, prevanting 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 Sociai Monitoring Plans during
Operation phase of the project.
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Table 8.3

Environmental and Social Monitoring Plan during Construction and operation
phass

LAR

"KENGEN

Land  acquisition

and resettiement

Air TSP, , Ha28, | Populated areas | Daily GRD Environment Unit,
COy, CHa KenGen, NEMA, ERC and

Contractor.

Wastewater and | TSS, COD, | Effluent outiets; | Monthly for 3 | Monthly GRD Environment Unit,

surface water BOD, DO, pH, | local drinking | consecutive KenGen, NEMA, ERC and
oil, phanol water  supply | days Contractor.

sources;
imporiant water
bodies
Noise dB Sansitive spots | Daily Daily GRD Environment Unit,
KenGen, NEMA, ERC and
Contractor.

Solid waste Slag, domestic [ Disposal sites Quarterly Daity GRD Environment Unit,
refuse, metallic KenGen, NEMA, ERC and
scraps, siudge Contractor.

Spolls Visual Entire site Daily Daily GRD Environment Unit,
inspection KenGen, NEMA, ERC and

Conftracior.

Soil erosion Visual Entire site Blweskly Biannual GRD Environment Unit,

inspection KenGen, NEMA, ERC and
Contractor,

Public safety Signs, culverts, | Entire site Monthly Monthiy R | GRD Environment Unit,

public safety KenGen, NEMA, ERC and
L records Contractor, DOSH
Hells Gate National | Wildlife species, | Within  nature | Monthly Annual GRD Environment Unit,
Park landscape reserves  and Census. KenGen, NEMA and KWS
N scenic areas

Induced socio- | Increased Naivasha — Year 2, 5| KenGen, District Statiscal

aconomic benefits | attractiveness of | District Growth and 10 of | Office.
the area Plans. operation

Zommunity Number of | Project Semi-annually Annual KENGEN

participation  and | participants communities

performance of

CSR

BOD = Biochemical oxygen demand, CO = Carbon monoxide, COD = chemical oxygen demand, dB =

decibel, DO= Dissoived oxygen, LAR =

acidity/alkalinlty, TSP = Total suspended particies, 7SS = Total suspended sofids.
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8.6 Training and Capacity Building

Successful imptementation of the ESMP will require coordination of all stakeholders. Capacity
of the stakeholders during the entire project period will need to be reinforced through regular
short and tailor made training courses and seminars. Basing on the knowledge gaps identified
during the consuliations and the needs identified in the Environmental and Social
Management Plan important areas are:

Air and Noise managemaent;

Water and wastewater management;
Occupational Health and Safety;

Hell's Gate National Park management

e » &

Training of the staff at the Power Station can be based on modules aimed at the following:

. Developing awareness of the need to consider environmental issues during
construction, operation and maintenance of the Power Plant;

. Cregiing awareness and understanding of the environmental legal framework
pertaining to gecthermail power generation projects;

. Developing skills in the following areas:

iy Environmental Auditing;

it} Environmental monitoring;

ili) Incorporation of mitigation measures at ail stages of the project;

ivj Reviewing ESIA reports and incorporating measures into the decision-making
process.
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9 CONCLUSION

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

The World Bank and the United States Environmental Protection Agency regard geothermal
energy as “clean energy”, for the following reasons;

. Emissions associated with generating electricity from geothermal technologies are
negligible because no fuels are combusted. Geothermal facilities have significantly
lower carbon dioxide emissions than fossil fuels.

. Geothermal power plants usually re-inject brine (spent gecthermal fluids), eliminating
impacts of poliution of surface and ground water resources.

. Geothermal technologies do not producs a substantial amount of solid waste while
creating electricity.

U Geothermal power plants typically require the use of less land than fossil fuel power
piants.

. Geothermal plants can co-exist successfully with other land uses.

Furthermore, geothermal energy Is considered to be renewable because the reservolrs are
continuously being replenished. It Is also susiainable these sources will repienish naturally into
the future and faster than they can be used.

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

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 and social
management measures Including the Reseftlement Action Plan are effectively implemented
during the construction and operation phases of the proposed station at Olkaria 1V, the
anticipated environmental and social impacts will, for the most part, have low significance.

The Resettlement Action Plan for the affected community has been prepared as separate
Report,
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APPENDIX 1

APPENDIX 1A: List of plant species found at Hells Gate National Park

ACANTHACEA

Moechma debile (Forssk.) Nees

Justicia sp ‘A’ of U.K.W.F.

Hypoestes arisata (Vahl) Roem. & Schult.
Thunbergia verticillaris Sims

Hypoestes veticillaris {Linn.f.)

Roem, & Schult

Dyschoriste radicans Nees

ADIANTACEA

Pellaea calomelanos (Swartz} Link
P. quadripinnata (Forssk.) Prant|
P. adiantoides (Wiid.} 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



Acokanthera schimperi (DC.) Benth
Schefflera volkensii {(Harms) Harms
Cussonia spicata

C. arboea

ASCLEPAIDACEA
Sarcistenna vunubake (L.) R. Br.

GLEICHENIACEAE
Dicranopteris linearis (Burm.f.)

ASPLENIACEAE
Asplenium aethiopicum (Burm. f.)
Becherer

BORAGINACEA
Asplenium steudneri Vatke ssp
Bullatum Verdc.

CEASALPINIACEAE

Cass:a didymobotrya Fres.
C. grantii Oliv.

C. mimosoides L.

CAPPARACEAE
Capgaris tomentosa L.
Mae-ua sp.

Cleome monophylla L.

CAMPANULACEAE
Wahlenbergia abyssinica {(A. Rich.) Thulin
W. virgata Engl.

CARYOPHYLLACEAE
Pollichia campestris Ait
Silene burchellii DC

CARYPHYLLACEAE
Pollichia campestris Ait.
Silene burchellii DC.

CHENOPODIACEAE
Cher.opodium opulifolium Koch. & Ziz.
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 punctufata (DC,) Vatcke

Tagetes minuta L.

Bidens pilosa L.

Osteospermum vaillantii (Decne) T. Norl.
Aspilia mossambicensis (Oliv.) Wild
Bothriocline fusca (5. Moore) M. Gilbert
Notonia hildebrandtii Vatcke

Felicia abyssinica A. Rich. {Thunb.) Nees
F. municata

Carduus nyassanus (S. Moore) R.E. Fries
Helichrysum cymosum

H. globesum Sch. Bip.

H. glumaceum DC,

H. odoratissimum (L.) Less.

Bidens ruepellii (Sch. Bip.) Sherff
Galinsoga parvifiora 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 (O. Hoffm.) Roess.-
Gutenbergia cordifolia Oliver

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

CRASSULACEAE

Crassula coleae Bak.

C.alba Forssk,

C. pentandra (Edgerworth) Schonl.-
C. alsinoides (Hook. f.) Engl.

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 Boutigue}
R. micrantha {Roth) Jonsell

Farsetia undulicarpa Jonsell

F. stenoptera Hochst. ssp. stenoptera

Crambe abysssinica R.E. Fries

CUCURBITACEAE

Cucumis sp.

Kedrostis foetidissima (Jacq.} Cogn.
Zehneria scabra (Lin. f.} Sond.

CUPPRESSACEAE
Juniperus procera Endi.

CYPERACEAE

Fimbristylis exilis {H.B.K.) Roem. & Schult.
F. huspidula {Vahl) Kunth

Bulbostylis coleotricha (A. Rich.) C.B. CI.
Mariscus amauropus (Stendel) Curf.
Cyperus obtusifiorus Vahl

C. rigidifolius Steudel

C. laevigatus

C.immensus C.B. Cl.

DAVALLACEAE
Oleandra distincta Kunze

EBENACEAE
Euclea divinorum Hiern

ERICACEAE
Agauria salicifolia (Lam.} Oliv.
Erica arborea L.

EUPHORBIACEAE
Euphorbia inaequilatera Sond.
E. kibwezensis



Ricinus communis L.
Phyllanthus rotundifolius Willd.

FLACOURTIACEAE
Dovyalis abyssinica (A. Rich.) Warb.

GERANIACEAE

Geranium aculeolatum Oliv.

G. ocellatum Cambess.

Monsonia Angustifolia A. Rich.
Pelargonium allchemilloides {L.) Ait.

GLEICHENIACEAE
Gleichenia linearis {Burm.) C.B. Cl.
Dicranopteris linearis (Burm. f.) Underw.-

GRAMINEAE

Rhynchelytrum repens {Willd.) C.E. Hubbard
Setaria pumila (Poir.) Roem. & Schuit.
Panicum maximum Jacq.

Sporobolus fimbriatus (Trin.) Dur. & Sch.
Eragrostis cilianesis (All.) F.T. Hubboard
Brachiaria leersioides (Hochst.} Stapf
Pennisetum squamulatum Fresen

P. Procerum {Stapf) W.D. Clayton

P. clandestinum Chiov.

Cynodon dactylon (L.) Pers.

C. nlemfuensis Vanderyst var. nlemfuensis
C. plectostachyus (K. Schum.) Pilg.

Chioris gayana Kunth

Harpachne schimperi A. Rich.

Hyparrhenia hirta {L.) stapf

H. papillipes (A. rich.) Stapf.

Themeda triandra Forssk.

Tragus berteronianus Schuit.

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 {Schummach.) Moss var. aurea



{a. Br.) 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 {L.) Roem. & Schult.

HYPERICACEAE
Hypericum revolutum Vahl

IRIDACEAE
Aristea angolensis Bak.
Gladiolus newii Baker ssp. newii

LABIATAE

Tetradenia riparia {(Hochst.) Codd
Becum obovatum {E. Mey.) N.E. Br.
Ocirmum suave Willd,

Leucas glabrata (Vahl) R. Br.

L. 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 bifiora (D. Don) Benth.
thoza multifiora {Benth.) E.A. Bruce
Fuerstia africana T.C.E.Fr.

LILIACEAE

Asparagus buchananii Bak.

A. a‘ricanus Lam.

Bulbine abyssinica R. Rich.
Knighofia thomsonii Bak.
Aloe kedongensis Reynl.

A. rryriacantha (Harv.}R. & S.
A. secundiflora Engl.

Gloriosa superba L.



LINACEAE
Linum volkensii Engl.

LOBELIACEAE:
Lobelia holstii Engl.

LOGANIACEAE
Buddleia polystachya Fresen,

LORANTHACEAE

Englerina heckmanniana (Eng!.} Balle
QOdontelia 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.
senegambiensis ‘
S. senegambiensis {Guill. & Perr) Triana var.
alpestris {Taub.) A. & R. Fernandes

MELIACEAE
Ekebergia capensis Sparrm.

MIMOSACEAE
Acacia seyal Del. var. seyal



A. gerrardii Benth. var. gerrardii
A. drepanolobium Sjostedt
A. xanthophloea Benth.

MORACEAE

Ficus ingens Miq.

F. pretoriae B, Davy
F. thonningii Guerke

MYRICACEAE
Myrica salicifolia A. Rich.

MYRSINACEAE
Myrsine africana L.

OLEACEAE
Olez europaea L. ssp.
africana (Mill.} S.P. Green

OPHIOGLOSACEAE
Ophioglossum rubellum A. Br.

ORCHIDACEAE

Angraecum humile Summer

Ansellia gigantean Reichb. {. var. nilotica
Cyrtorchis arcuata (Lindl.) Schitr.
Pleroglossaspis ruwenzoriensis Rolfe

OXALIDACEAE
Oxalis obliguifolia A. Rich.

PAPIOLIONACEAE

Crotalaria sp. aff. C. chrysochlora Harms
C. dewildermaniana Wilczek

C. deserticola Bak. f.

C. agatiflora Schweinf. ssp. engleri {Taub.) Polhil
C. spinosa Benth.

C. incana L. ssp. purpurescens {Lam.)
Miinz-Redh.

C. agatiflora Schweinf. ssp. agatifiora

C. chrysochlora Harms

Indigofera tanganyikensis Bak. f. var.
strigulosior Gillett

I. ambelacensis Schweinf.



I. masaiensis Gilett

I. bogdanii Gillett

I. arrecta A. Rich.

Zornia pratensis Milne-Redh.

Z. setosa Bak. f. ssp. obovata (Bak.f.)
J. Leon & Milne-Redh.

Argyrolobium rupestre (£E. Mey.) Waip.
Lotus becguetii Boutigue

L. goetzii Harms

Macrotyloma axillare (E. Mey.) Verdc.
Tephrosia emeroides A. Rich.

T. linearis {Willd.) Pers.

PITTOSPORACEAE
Pittosporum viridiflorum Sims

PHYTOLACCACEAE
Phytolacca dodecandra L'Herit.
P. octandra L.

POLYPODIACEAE
Pleopetis macrocarpa (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 Schnizl. var.
amaniensis (K. Krause)} Brem.



Pentas zanzibarica (Kl.) Vatke

P. parvifolia Hiern

Oldenlandia corymbosa L.

0. scopulorum Bullock

0. wiedemannii K. Schum,

Rubia cordifigia L.

Pentanisia ouranogyne 5. Moore
canthium phyllanthoideum Baill.

RUTACEAE
Teclea simplicifolia (Engl.) Verdoon

SANTALACEAE
Osyris abyssinica A. Rich.

SAPINDACEAE

Allophylus abyssinicus (Hochst.) Radlk.
Dodonea angustifolia L.f,

D. viscose L. Jacq.

SCROPHULARIACEAE

Alec:ra sessiliflora (Vahl.) Kunth

var. senegalensis {Benth.) Hepper
Miscpates orontium (L.} Rafin

Cycnium volkensii Engl.

C. tubulosum (L.f.) Engl. ssp.

montanum (N.E.Br.) 0.1, Hansen

{syn. Rhamphicarpa Montana)

Striga linearifolia (Schum. & Thonn.} Hepper
Hebenstretia dentate L.

Pseudosopubia hildebranditii (Vatke) Engl.
Striga asiatica (L.} Kuntze

Cycniopsis obtusifolia Skan

Craterostigma pumilum Hochst.

TILIACEAE
Grewia similis K. Schum.

TYPHACEAE
Typha latifolia L.
T. dumingensis Pers.

ULMACEAE
Trema guineensis (Schm. & Thonn.) Ficaltho



SOLANACEAE

Solanum incanum L.

S. mauense Bitter

S. nigrum L.

Cestrum aurantiacum Lindl.
Datura stramonium L.
Nicotiana glauca R. Grah.
Withania somnifera {L.) Dunal

UMBELLIFERAE
Ferula communis L.
Heteromorpha trifoliolata (Wendl.) 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 1B

List of Mammals of the Project Area

Aardvark
Buffalo
Dik-dik

Eland

Giraffe
Grants gazelle
Hare
Hedgehog
Impala

Jackal
Klipspringer
Kongoni
Leopard

Lior

Mole rat
QOlive bahoon
Rat-like rodents -
Reedbuck
Rocx hyrax
Spring hare
Squ rrel
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 brucei
Pedetes capensis
Finisciurus spp
Rhaphicerus campestris
Gazella thomsonii
Phacochoerus aethiopicus
Kobus defessa

Equus burchelii



APPENDIX 1C 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
Biack-headed Oriole
Black-lored Babbler
Blue-eared Glossy Starling
Brimstone Canary
Bronze Sunbird

Brown Woodland Warbler
Brown-headed Tchagra
8uff-bellied Warbler
Chin-spot Flycatcher

Cinnamon-breasted Rock Bunting

Cocqui Francolin
Common Sandpiper
Commaon Waxbill
Crimson-rumped Waxbill
Crombec

Crowned Plover

Didric Cuckoo

Diongo

Dusky Flycatcher
Egyptian Vulture
European Swallow

Fiscal Shrike

Fox Kestrel
Golden-breasted Bunting
Gold-tailed Woodpecker
Grey Flycatcher

Scientific Name
Phoeniculus minor
Haliaeetus vocifer
Hieraaetus spilogaster
Falco cuvieri

Upupa epops

Moaticilla aguimp
Hirundo fuligula
Myrmecocichia aethiops
Buteo rufofuscus
Terathopius ecaudatus
Thripias namagquus
Dryoscopus cubla

Apalis flavida

Oriolus larvatus
Turdoides melanops
Lamprotornis chalybaeus
Serinus sulphuratus
Nectarinia kilimensis
Phylloscopus umbrovirens
Tchagra australia
Phyiloclais pulchella
Batis molitor

Emberiza tahapisi

" Francolinus coqui

Tringa hypoleucos
Estrilda astrild

Estrilda rhodopyga
Sylvietta brachyrura
Vanelus coronatus
Chrysococcyx caprius
Dicurus adsimilis
Alsenax adustus
Neophron percnopterus
Hirundo 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
Kiaas's Cuckoo

Kori Bustard
lammergeyer

Lanrer

Laughing Dove

Little Swift
Long-crested Eagle
Mottled Swift

Nightjar sp.

Nubian Vulture
Nyariza Swift

Ostrich

Peregrine

Pin-tailed Whydah
Plain-backed pipit
Purp'e Grenadier

Ratti ng Cisticola
Red-billed Oxpecker
Red-chested Cuckoo
Red-eyed Dove
Red-faced Apalis
Red-rumped Swallow
Redwing Bush Lark
Redwing Starling
Richard's Pipit
Richenow's Weaver
Ring-necked Dove
Robin Chat

Rufous Sparrow
Rufus-naped Lark
Rupell's Vulture

Scaly Francolin
Scarlet-chested Sunbird
Schalow's Wheatear

Motacilla clara
Camaroptera brevicaudata
Lanius excubitorius
Passer griseus

Hirundo griseopyga
Polybariodes radiatus
Numida melaegris
Francolinus hildebranti
Apus hours

Nectarinia hunteri
Chrysococcyx klaas
Ardeotis kori

Gypaetus barbatus

Falco biarmicus
Streptopelia senegalensis
Apus affinis

Lophaetus occipitalis
Apus aequatorialis
Caprimulgus sp.

Torgos tracheliotus

Apus niansae

Struthio cemelus

Falco peregrinus

Vidua macroura)

Anthus leucophrys
Uraeginthus janthinogaster
Cisticola chiniana
Buphagus erythrorhynchus
Cuculus solitarius
Streptopelia semitorguata
Apalis rufifrons

Hirundo daurica

Mirafra hypermetra
Onychognathus morio
Anthus novaeseelandiae
Ploceus baglafeht
Streptopelia capicola
Cossypha caffra

Passer motitensis
Mirafra africana

Gyps ruppellii
Francolinus squamatus
Necterinia senegalensis
Oenanthe lugubris



Secretary Bird

Speckied Mousebird
Specklied Pigeon

Spotted Eagle Owl

Stone Chat

Superb Starling

Tawny Eagle
Tawny-flanked Prinia
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
Yeliow-vented Bulbul

Saggitarius serpentarius
Colius striatus
Columba guinea

Bubo africanus
Saxicola torquata
Spreo superbus
Aquila rapax

Prinia sublava
Cursorius temminckii
Laniarius ferruineus
Necterinia venusta
Aquila verrauxii
Ploceus velatus

Aquila wahlbergi
Pelicanus onocratalus
Gyps bengalensis
Centropus superciliosus
Coccypha heuglin)
Dioptornis fischeri
Merops bullockoides
Phylloscopus trochilus
Phyiloscopus sibilatrix
Euplectes capensis
Serinus atrogularis
Pycnonotus barbatus
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BUREAL VERITAS

Certifizatieon

Certification
Awarded to

0,
KenGen

KENYA ELECTRICITY GENERATING COMPANY LIMITED

(KENGEN)
P.O BOX 47936-00100
NAIROBI, KENYA

Bureau Veritas Certification certify that the Management System of the

Abave organisation has been audited and found to be in accordance
With the requitements of the management system standards derailed below

Standards

ISO 14001:2004

Scope of supply

GENERATION OF ELECTRICITY USING THERMAL,
GEOTHERMAL, HYDRO AND WIND ENERGY

Otiginal Approvel Date: 22" JuLy 2009

Subjeet o the continued satisfuctory operation of the orgamisation’s Manage Sysem,

Thiy cemificsee is vahidumiilz 217 JULY 2012

oo cheek thin coetifioate validity plesse ol {#254 20 4450560)
Further clarifications regarding the scope of this centificate snd the applicabality of the
Manape System rxyui may be obesined by consulting the crganisation,

Certificate Number IND95078

NAAGEN). O FECE ACDRESS.  Dursin Virnes Cutinsinn L,
TERTPICATER XUTHOMIT: K15 WIDAR, Brwec Yorose Suradcsion. Srweic Coties, ¥ Fleer,



BUREAU VERITAS

Cerhification

Certification
Awarded to

D
KenGen

KENYA ELECTRICITY GENERATING COMPANY LIMITED

(KENGEN)
P.O BOX 47936-00100
NAIROB!; KENYA
Bureau Veritas Certification certify that the Management System of the
above organisation has been sudited and found to be in
with the requirements of the management system standards detailed below

Standards

ISO 9001:2008

Scope of supply

GENERATION OF ELECTRICITY USING THERMAL,
GEOTHERMAL, HYDRO AND WIND ENERGY

PERMITTED EXCIUSION (§)
7.3 — Product design & development

Usiginal Approval D 22" JULY 2009

Subject to the i § £ y Of ion of the ougamisaion's Manag Systean,
This cordficar is valed wsl: 2157 ULy 2042

To check thia cactificare validity please cult (+254 20 44505860)
l'uubardmﬁum :epﬂingthcmpeofﬂmmﬁm:mdm-pplmhhyofm
may be ohtniced by consultieg the arguaivation.

,,/4._-

ol Ty

Certificawe Number:  INDSS07D

WNARID HFRE KSR, A hon Lo
SUTHOREY, SO Py, Suslovuts Eonk




KenGen

Kenya Eleciricity
Generating Company Ltd.

CORPORATE ENVIRONMENTAL POLICY STATEMEN

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

To achieve this commitment, KenGen shail:

« Maintain and continually improve its Environmental Management System, based on
the 1SO 14001 Standard, prevert pollution and mitigate environmental impacts
resulting from its operations and related activities.

+ Comply with or exceed the requirements of all applicable 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 and programs that contribute to reduction of
Greenhouse Gas Emissions such as the Clean Devsiopment Mechanism (CDM) and
therefore contribute o the earth’s sustainability.

« Communicate its Environmental Policy and Performance o employees and other
stakeholders.

Signed Date: 31y Aoeq

[

o T
MANAGING mkaéinia & CEO
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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 TUNIT 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 cattie
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 aiso 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 resettiement 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 28/4: 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 | is located.

{nquiry 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-locate 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 Environmentai Management and Co-ordination Act (EMCA) in 1999. In addition,
procedures for conduct of resettlement have been changing over time to allow for more
humane-procedures in resettlement.

« On the need for moving now after 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 | leading to increased cumulative environmental impacts from Olkaria 1, ii, 1l and lv.

inguit M Kenya
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, international financing corporations would end up funding the project.
Examples of these corporations include World Bank, Intemational Finance Corporation, Japan
International Co-ordination Agency and African Development Bank.

Inquiry by M Kenya

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 feeis 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 feit that there could have been
a sinister agenda behind the whole exercise.

Answer by G Owuor

G Owuor apologized for not having written a letter to the village elder, however, the consultants
had contacted the District Commissioner to organize for the meeting who in turn contacted the
village elders so as to follow the civil administration organization. The consultants had met with
the DC and the village elders prior to the census so as to enable the community leaders to
communicate the purpose of the exercise to the community.

Inguiry by unidentified villager

Why was the study ongoing yet the project had already started?

Answer by G Owuor

G Owuor explained that what was going on was the exploration for Olkaria V. The current study
was for the power generation station.

Inguiry 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.



Inguiry by unidentified villager

What is the extent of the project impacts? Will it pass through Narasha, Cultural Centre, Clo
Mayana and Olo Munyak? As staff working in Olkaria power stations are fine, why should the
locals move?

Answer by G Qwuor

G Owuor answered thay the extent for the study covers the areas with the welis 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 M Ole 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.

t;omment by G Saidenya

“he community has lived in the project area all these years and they have tities 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
vaiting 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.

Mai Mahiu is not a good option for rettlement as the community were psychologically affected the
last time they were there when they were shot at by helicopters some fatally, to chase them out of
the area.

Comment by Z Ngamusi

People feel that the decision has already been made yet they do not want to move. The
community is yet to see any benefits from the current project. Moreover, he was one of the
people who were “conned” in 1975 during the gazettement of Hells Gate National Park. They had
been told to expect benefits from the park such as reduction of livestock diseases from their
interactions with witd animals. He is yet to see the benefits of the park. Despite being shot at in
the past, he will not agree to move.



GComment by Pastor Senjo

People have been counted before but they were not compensated. The community therefore has
no faith in the resettlement process. The distances between Olkaria and the settlements differ. He
wonders why the people in cultural centre and Narasha were counted yet those in Oserian and
Kamere were not. They therefore feel as though the process is targeting the Maasai community
to move them from their land.

Comment by G Saidenya

The community should be given a certain amount from KENGEN income (profit shares). The
community does niot 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: Ciosing

There being no other business the meeting closed at 2pm.



MEETING AT MO! NDABI



MEETING AT THE CHIEF'S OFFICE IN NDABIBI



MINUTES FOR THE VILLAGE MEETING HELD AT THE CHIEF’S
OFFICE-NDABIBI LOCATION ON 29 SEPTEMBER 2009

AGENDA: PUBLIC CONSULTATIONS AND DISCUSSIONS ON
THE OLKARIA I UNIT 4 AND 5 AND OLKARIA IV POWER
STATION PROJECTS.

Minute 29/1: Preliminaries

The Chief introduced the consultation team to the villagers. The consultation exercise was part of
the agenda of the baraza.

Minute 29/2: Introduction by G Owuor

The environmentalist presented a summary of the project description including the expected
senefits. 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
fmiscarry 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.

. Mitka 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 taks 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 Nifio rains. There is
aiso a rotten smell that reaches the village during the rain season during which children
get colds and people get sick.

. People also used 1o 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 1o do with the changes.

) Another villager thanked KENGEN for power as previously the village was in darkness.
He however asked when the distribution lines would be expanded to all the homesteads
in Ndabibi. He would like for youth in Ndabibi to get jobs in the proposed project.

. John K stated that they were not against the project. As KENGEN has tree seedlings, a
good CSR programme would entail KENGEN providing the community with tree
seedlings for the community members to plant in their homesteads and help improve the
air quality.

. Milka Wakonyo also stated that other CSR programmes would include development of
water projects, construction of a new primary and secondary school and initiatives 1o help
mentally handicapped children / members of the community. Currently people collect
water from steam jets which is not always adequate.

* The Chief reported that he had received a report that some village elders asked for a sh
5,000 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 smelli” 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 28/5: Response by Mr. Ndetei of KENGEN

Mr. Ndetei stated that he had noted that the community members had asked if KENGEN cou'd
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 five in the villages of OLO Maiyana, Olo Sinyat, Olo 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 / legal manner,
the residents of Ndabibi would welcome them with open arms.

Minute 28/8: 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 5.00pm with a word of prayer.



MINUTES FOR THE VILLAGE MEETING HELD AT MOINDABI SUB
LOCATIONON 30 SEPTEMBER 2009

AGENDA: PUBLIC CONSULTATIONS AND DISCUSSIONS ON THE
OLKARIA I UNIT 4 AND 5 AND OLKARIA IV POWER STATION
PROIJECTS.

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
consuited before implementation of the project.

Minute 30/3: Introduction of the Proposed Project by the Project Environmentalist

+ G Owuor expiained 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
resettiernent, 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 cornmented first before inviting comments from the residents. He commented
on Job opportunities from the existing Kengen Projects where he said that they should be
mncluded in meetings held periodicaily conceming the project that affects the community and not
snly when the Kengen staff want to make a visit to the area; the village should be considered
~hen job opportunities are available so as to benefit the residents since they are immediate
1eighbours to the power station

Minute 30/5: Residents Comments
The residents in support of what the assistant chief said had the foilowing 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 opporiunities to all the villages surrounding the station so
that they can benefit from the station

s 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 turn make their land fertile

The running water from a nearby source goes to waste so they requested if a dam could
be buift fo trap the water so that they can harvest the water and use it for other purposes
Infrastructure improvement (roads,water,electricity) and also if more schools can be built
in the area to improve their living standards

One of the residents wanted fo know the depth of the Kengen holes and whether the
fumes from the holes affects their soll

Minute 30/6: Respondance From Kengen Staff and G.Owuor from GIBB AFRICA
Nicholas Wairegi from Kengen commented on the issues raised by the residents as stated below;

The community should form a committee or agree on one person who will be
representing them in the meetings held at Kengen so as to improve their chances of job
opportunities since they have someone lo 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 fo 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 setin .

Concemning the upcoming olkana project he assured them that once the power station is
built this will reduce the amount of hazardous fumes that escape into the atmosphere so
the issue of fumes affecting their health will be solved .

He assured the residents that issues such as the dam, electricity to pump their water
from the boreholes are under discussion and they will be kept updated through their
assistant chief.

G.Owuor assured the residents that the Kengen holes are about 1km below ground
surface and so this does not have an impact on their soil.

Minute 30/7: Closing Remarks from the Assistant Chief

The Assistant Chief concluded the meeting by assuring the residents that a representative
committee will be formed to represent them at Kengen,he later gave a vote of thanks to 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 attached behind)



CONSULTATIONS WITH PROJECT AFFECTED PERSONS FOR KENGEN OLKARIA IV PROJECT
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CONSULTATIONS WITH PROJECT AFFECTED PERSONS FOR KENGEN OLKARIA [V PROJECT
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CONSULTATIONS WITH PROJECT AFFECTED PLRSONS FOR KENGEN OLKARIA IV PROJECT
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INITIAL MEETING WITH VILLAGE ELDERS



MINUTES FOR THE MEETING HELD AT SIMBA LODGE WITH MAASAI
VILLAGE ELDERS ON 14 SEPTEMBER 2009 ON THE PROPOSED KENGEN

OLKARIA IV PROJECT.

Minute 1: Preliminaries

The meeting began at 1130 am with a word of prayer. The meeting was conducted in swabhili to
ansure 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 infroduced themselves including the enumerators;

12 Village elders and representatives introduced themselves. One village elder was however
missing.

Minute 2: Address by KENGEN Oikaria General Manager

L4

KENGEN Olkaria General Manager summarised that the project was under Olkaria | and Clkaria
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 Kanya 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 therefors 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 calied 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

L 4

-

Gave thanks to all for attending and explained that this is the initial meeting and that other
meetings will be forthcoming, inciuding 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 eiders tc 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 / Leaders.

e The elders stated that they have a secretary to translate to English

¢ In the past they lived where Olkaria Il is and were displaced to where Olkaria IV is. They are
happy about this meeting and will participate fully.

e He assured the DC and KENGEN Manager that they support the project and are together with the
government.

e The stated that the land required for the project belongs to them and the land is already occupied
and the people own the land. They are however ready to dialogue.

¢ They thank KENGEN for considering them as previously they were never recognized but now

they are being consulted as stakeholders.

They however do not support forced eviction.

Welcomed the GIBB Team and stated that they will give the information required.

Will need to understand from GIBB the expected project impacts to justify eviction.

They will take the message to the grassroots and ensure that they will not bring people from other

areas.

They will support the project but also expect to benefit from the project.

» They have documentation to support the fact that the land belongs to them. Thus they are asking
for information on the correct procedure for resettlement and that is should be done in a humane
way. Each individual should be dealt with fairly.

Minute §: 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. Siloma

They were inhumanely re-located in the past. Houses were bumnt yet their grandfathers were from
that area.

KENGEN has helped the community and have lived in harmony since 1871. The point to note is that
people would not be living there if they had other alternatives.

Mr. Orkoskos

Was forcefully evicted from Olkaria Il 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 concermned with the District members’ welfare. He wanted to
clarify that the first KENGEN wells and Hell's Gate National Park found the people there. At that time



there was no knowledge of title deeds. This awareness came later. He stressed that KENGEN and
the DC should know that the land belongs to them. They are given minimal benefits which include
jobs as casuals. They however have community members with higher qualifications for employment
by KENGEN.

People die-all the time as other people eat from their land but they, the resource owners, are left
hungry. Permanent schools are not built there as the community members are told that they do not
own the land, therefore permanent structures cannot be built. In the same line, an NGO has proposed
to lay for them a water pipe from KENGEN to their households. This was also stopped as it was
stated that the community members do not own the Jand.

Assured the team that they will guide the enumerators through the villages.
Bishop Nkipai

They have an inter-denominational group that looks into the needs of the Maasai community, hence
he was invited for this meeting. They know where all the community members live.

He stated the importance of establishing the impacts of the project on the community. People have
co-existed with other projects and also benefited from having the project in their land.

He pointed out that displacement of people without giving them re-location options could negatively‘
affect the environment as they would be forced to move into areas that may be demarcated as
conservation areas.

"he community has had land issues since colonial times, when they were displaced by colonialists
and marginalized. He therefore stated that the communities have land ownership documentation.

IKENGEN were therefore invited to go and see the documentation at a later date.
Jle Topoika

In 1966 Ole Topoika {Ole Sinyat) was employed by Kedong. He is the one who did the beacons for
Kedong boundaries thus he knows that the Kedong boundary does not reach the land where Olkaria
IV is located. He can show KENGEN the boundary for Kedong in relation to Olkaria V. Other land
owners in the vicinity include Kedong, Akira Ranch and Longonot.

The DC re-assured the elders that their issues were being taken into consideration hence the
meeting.

Minute 8: Question by Land Valuer
‘The land valuer requested the village elders to show him their village boundaries. The villages are:

Cultural Centre;
Ol Clongonot;
Olo Mayana;
Olo Munyak;
Sanctuary;
Narasha.

* & 5 B & &



Minute 9: Issues raised

» 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 foliowing 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. Couid other
communities that could be affected in any future expansion program alsc 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
occupatiors 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 differert team members can also plan a schedule with the village elders
during the session after funch break.

The Meeting took a lunch break at 2pm.

Minute 11: Consultation Program

Cultural Centre Wednesday 16/9/08
Olo Sinyat Thu 17/9/08

Olo Qlongonot Thu 17/8/08

Olo Mayan Friday 18/9/09

Narasha  Sat 19/9/09

Sanctuary Sunday 20/8/09

Olo Muyak Wed 16/9/09

« % & & » ¢ &

The cut-off date was therefore set at Wadnesday, 16/9/08 which is also the census start date.



MINUTES FOR THE PUBLIC CONSULTATION MEETING WITH NAIVASHA
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 Parlicipants

District Officer {DO) Kongoni
The DO stated that she should be informed and involved in the public meetings.

Ghief Hells Gate Area

« Allthe 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 (C8R} cannot be impiemente because
companies in the area do not want permanent settlers there;

« Total eviction and resettiement should be discussed at tength.

1zhief Maiella Area

« Land disputes were resolved and there are no pending cases. Ngati Farmers are to sell land
for drilling. The people are to be relocated to an area as awarded by the court;

The people from 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?

s 2 L] * r

Chief Meindabi Area

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

zhief Karati Area

» Human animal conflicts are experienced when animals migrate to cther locations. These
animals include zebras and baboons;

»  There would be changes in the social fives 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 precipitate 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 empioyment at the DO’s Office. Currently KENGEN employ a
cleaning contractor from Nairobi;

He recommends benefits to the peopie 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 gecthermal area is;

Impacts on education: there are three schools in the project area that is Narasha, Olkaria and
Olo 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 HIV/AIDS 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 (Mai Maahiu)
KENGEN should show the co-relation between geothermal activity and faults in the area.

Minute 3: AOB

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



MEETING AT MAIELLA SETTLEMENT



MINUTES FOR THE VILLAGE MEETING HELD AT MAIELLA
LOCATION ON 30 SEPTEMBER 2009

AGENDA: PUBLIC CONSULTATIONS AND DISCUSSIONS ON THE
OLKARIA I UNIT 4 AND 5 AND OLKARIA IV POWER STATION
PROJECTS.

Minute 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 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
resettiement, should the project go forward.

¢ Maiella community was informed that an Environmental and Social Impact Assessment Study
was being conducted to identify the expected positive and negative impacts of the proposed
project

« He clarified that the resettlement would be done in a procedural and humane manner and not
through evictions and invited the community members to give their comments and opinions on
the proposed project.

Minute 30/4.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 frem the Kengen Holes and
requested if the issue can be addressed as soon as possible .

Minute 30/5: Residents Commenis
The residents in support of what the assistant chief said had the following comments;

» The fumes from the Kengen holes has affected them as follows:
o They experience headaches, Typhoid since they feed on rainwater from their
roofs which are corroded and pregnant women have miscarried ,
o Their livestock especially chicken have died because of the fumes
o Shortage of crop harvest has been experienced due to sulphuric acid from the
holes being washed down to the soils that makes the soil infertile,
o Their human lifespan has also been reduced due to effects of the fumes
o The emissions from the stations mix with rain water forming sulphuric acid which
corrodes the roofs of their houses
« They have experienced earth tremors which originate from the station which makes them
feel insecure on their safety



L 4

The residents recommended the following:

o They requested if kengen can assist in installing electricity to pump water from

the boreholes instead of using diesel which is rather expensive

. o Trees should be distributed oftenly as they help keep the environment clean from
the fumes and may act as water catchment areas which will in turn make their
land fertile

o Crop seedlings should also be distributed to support food securily 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 oppontunities shouid be equally distributed among the villages surrounding
the profect so as to improve their living standards

o Iron sheets should be distributed periodically to replace the ones corroded by the
furnes from Kengen.

o Inorder to reduce conflicts among them{kikuyus) and maasais the maasai should
be allocated land far away from them incase there will 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 30/6: Respondance from Kengen Staff and G.Owuor from GIBB 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 thay are sure of
maximum care from the school communily. He assured them that more trees will be
distributed as soon as the rains set in.

Concemning 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 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 30/7: 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 o discuss the meeting ended at 2.15PM with a word of prayer form one of the
residents .

{Attendance list attached behind)



MINUTES FOR THE MEETING HELD IN KAMERE AS PUBLIC
CONSULTATION 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.

Environmental impacts

» They have noted that KENGEN gives milk to their staff in the morning;

e Ingquired 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.
s He also stated that some people in Kamere fetch water from a pipe whose source is
unknown.

Andrew

s 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.

« Avillager who did not identify himself inquired if monitering of seismic data in the project area
was being done;

+ He was informed that KENGEN has been monitoring seismic activity.

Minute 4: AOB

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



MINUTES FOR THE PUBLIC CONSULTATION MEETING WITH NAIVASHA
DISTRICT OFFICERS AND CHIEFS ON THE PROPOSED KENGEN OLKARIA
1 UNIT 4 AND 5 AND KENGEN OLKARIA IV POWER STATIONS HELD ON 17
SEPTEMBER 2008,

Minute 1: Preliminaries

The mesting began at 2pm with 2 word of prayer, The ESIA Team presented a suminary of the
proposed project.

Minute 2: Cammoents and igsues Raised by Participants

District Officer (D0} Kongoni

The DO stated thal she should be informed and involved in the public meetings.
Chief Hells Gate Arest

« Al the villages 1o be affected by the project have cases on land disputes;

«  Dwnership disputes will have to be resolved;

« Past evictions have pushed the community members 1o the limits. There are neighbours in the
area who are farmers such as the Maiella ares;

»  Community has not benefited from employment by KENGEN;

= Projects on Community Social Responsihiiity {CSR) cannot be implsmente because
companies in the area do not wart permanent settlers there;

+  Total eviction and resettiement should be discussed at length,

Ghiaf Mziella Area

+ lLand disputes ware resolved arxt thers are ne pending cases. Ngati Farmers are {o sell land
tor drilling. The people are to be relovated 10 an area as awarded by the court;

+ The people from Malelle 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 fron the station make the vegetstion dry up;

»  Waier drainage should inciude drainage of bring;

«  Are there any sfiects of projact impacts on the ron sheets?

Chief Moidali Afga

«  There are odowrs in the ares and chickens have been known o dis;
«~  Noise effacts are also felt in the area.

Chisf Karati Areg

= Human animal conflicts are experienced whan animals migrate o other locations. These
anirmals include zebras and baboons:

»  There would be changes in the social lives of project affectad 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 precipitate which is yeliowish in colour,



Chisf Hells Gate

*

¢ » 4 &

KENGEN should consider rural etectrification for surrounding communities as a CSR program.
Kamere Centre which is 2k away has no power;

S8R for Naivasha Community could include congtruction of secondary schools and
employment for the youth. More graduates from the area should be employed. There should
be a structured memo on employment 2t the DO's Office. Currently KENGEN amploy a
cleaning contractor from Nairobi,

He recommends benefits {¢ tha people who gave the land 1o KENGEN. Expansion of the area
would lead to more indusiries;

They have security problems due to contlicts on illegal grazing betwesn herders and farmers.
in the monghs of January te April a3 there sre no arsas for grazing;

KENGEN should provide transport for public meetings;

What is the effact of drilting wells on Lake Naivasha?

The road constructions shoutld opan 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 o
atiract tourists;

The communities ars anxious to know how wids the geothermal area is;

impacts on education: thera are three schools in the project area that is Narasha, Olkaria and
Qi Nongot Frimary which are partly sponsored by KENGEN;;

The KENGEN community is expected o live in & closed off area separate from the rest of the
community. This should reduce incidences of HIV/AIDS 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 fine.

Chief Kijabe (Mai Maahiy}

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

Minuts 3: AOB

There being no oiher busingss the meeting ciosed at 4.30pm.
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MEETING WITH YOUTH AT CULTURAL CENTRE



MINUTES FOR THE MEETING WITH YOUTH REPRESENTATIVES OF
CULTURAL CENTRE TO DISCUSS IMPACTS AND MITIGATIONS OF
RESETTLEMENT OF THE COMMUNITY YOUTH

Date: 10 November 2008
Venue: Olkaria Primary School Compound

Agenda

1. Comments on the relocation
2. Matters Arising
3.A0B

Minute 1: Preliminaries

The meeting was called to order at 12.45 pm after introduction of the GIBB Environmental Team
and the youths. The youths raised their fears concerning the community’s educational tour to
Sondu Miriu. They were neither consulted nor involvad 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 aliowance 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;

s Adult education programs should be initiated by the government and KenGen so that the larger
population of adults who are illiterate can get some literacy;

» Culture centre should be relocated to the new area;

» The company shouid 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: Weffare 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, friends 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
centrs 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 governments
programs for development but raised the following concerns:

« After the community has refocated, 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 wouid 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 lssues

The cultural centre is estimated to be about 2000 acres. In the new area, the youths fee! 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.

Izach 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 shouid 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
4re helped on how to access credit facilities in terms of youth development enterprises fund and
sther credit facilities to establish business and cater for their own welfare hence improve their
ivelihood.



Minute 8: AOB

In case of any future educational trips, the youths should be given priority since they are quick to
learn and can come and share the information with the rest of the community members including
women.

in any future meetings, the youths should be duly represented.

There having been no other business, the meeting was closed with a word of prayer.



DISCUSSIONS WITH WOMEN AT CULTURAL CENTRE



CULTURAL CENTRE PUBLIC CONSULTATION MEETING WITH WOMEN.10/11/2009

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

>

>
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Women were not actively consuited 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 enguired on the type of housing in
the new area

They live in cuftural 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 cuttural centre for their traditions and culture

There is 3 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

vVvVvY

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 schoo! 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 fearning facilities. Government should help in
this.

There are also gender based violence issues



MEETINGS WITH MINISTRY REPRESENTATIVES AT NAIVASHA DISTRICT



MINUTES FOR THE PUBLIC CONSULTATION MEETING WITH NAIVASHA
DISTRICT HEADS OF DEPARTMENT ON THE PROPOSED KENGEN
OLKARIA I UNIT 4 AND 5 AND KENGEN OLKARIA [V POWER STATIONS
HELD ON 17 SEPTEMBER 2009.

Minide 1: Praliminaries

The mesting began at 10am with a word of prayer. The £SIA Team presented a summary of the
proposed project.

Minute 2: Comments and lssues Ralsed by Particlpanis
at M. ent i RV
The representative from WRMA raised the fullowing:

+ ig all the water sostracted from Lake Naivasha returned to the Lake?

+ What is the guality of water to be returned to the lake?

»  After cooting, what happens {0 the waste water?

*  What is the percentags of water currently returmad?

+ Whenever one abstracts an extra amount of water there shouid be a penalty but thai has not
been aliocated,

+ KENGEN should pay WRMA in ferms of KWh generated.

« Payment for cooling waier is curvently being processed.

» KENGEN is a class D (Major) ebsiracior thus they {KENGEN) should install an abstraction
monitoring device.

Mfﬂig;g}_{ of Agybulrugg |MOA!

The McA representalive asked whether hydrogen sulphide released by ihe project affecis crops
{and vegetation) and to what extent. He alsc inquired on steps that can be taken o manage this.

Departmept of Physical Flanning

Tre representative from the Physical Planning Department stated that KENGEN would have to
submiit an application to the Neivasha Municipal Council for approvat of the development,

Ministry of Livestuck Development (Mol

The representative from MolD raised the fallowing issues:

«  What precaiions would be taken for livestoch in the area?

« What is the total ares atfecied by the curreni activiies at Olkaria |7

= Where will the local community graze their livestock during the operational period of the
proposed projects?

Public Heafth Office (FHQ!

The representative from PHO raised the foliowdng issues:

«  Sanilation impacts: what are the meastres i place for abatemant of the long and shoit lenn
effects of poliution, dust and vacters?
»  Records o public health shouid be oblained from the Fublic Health Officer.



What measures are being 1aken to provide alternative water sources for driling? Can they drift
boreholes for their purposes as Lake Naivasha is currently stressed?

What is the current water consumption rate for Olkaria | and 1i?

The study should refer to the Water Act on polfution of waler resources.

Some studies have been done on the Lake Nalvasha which would provide information of
relevance to the project.

National Environment Mangaement Authionily (NEMA)
The representative frorn NEMA raised the following questions:

How does hydrogen sulphide interfere with rain water?

Land {ssue: the court of appeal has a pending case on land ocwnership. Nothing can be done
on the area until the cass has been determined.

Narok or Nairobi Ceniral Registry would have proper records of Kedong Ranch ownership.
Cultural Centre: where 1o and how would it be moved a8 i is & tourist site?

Will the pastoralists slill have accass {0 the Lake during the operational phase?

Physical Plenning Department

Tnere i need for changs of use and amalgamation of parcels of land prior fc project
implementation.

Minute 3: AOB

>

The Heads of Department requested for a tour of the facility once it has been commissioned;
The Government previously preferred hydropower by gecthermal Is tha one thaet is being
focused on now;

The Worldwide Fund for Nature (WWF) has done & ot of research on Malewa area and Lake
Naivashs Basin. They are currently running programmes on silviculture,

There being no other business the meeting clased 2t 2pm.
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STAKEHOLDERS MEETING FOR DISCLOSURE OF ESIA STUDY FINDINGS



MINUTES FOR THE PUBLIC CONSULTATION AND DISCLOSURE
WORKSHOP FOR THE ENVIRONMENTAL AND SOCIAL IMPACT
ASSESSMENT REPORT FOR THE PROPOSED OLKARIA T UNIT 4 AND 5
AND OLKARIA 1V GEOTHERMAL POWER STATIONS HELD AT SIMBA
LODGE IN NAIVASHA.

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

INSTITUTIONAL REPRESENTATIVES;
REPRESENTATIVES OF PAPs TO BE RESETTLED;
KENGEN;

GIBB AFRICA LIMITED.

. & » »

Preliminaries: Weicoming 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 1/21/2009: 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 consuitative and will enable the
PAPs fo 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 fo fruition.

He stated that for the project to continue, the need for re-settlement has been confirmed from the
ESIA Study.

He thanked GIBB Africa for the study and thanked KENGEN Management for the peaceful co-
existence of the power station with the District Residents.

He encouraged the PAP representatives and Institutional Heads to participate fully in the
discussions.

Minute 2/21/2009: Presentation on Geothermai 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;
50% of the wells have been drilled;
Estimated / tentative project timelines are 2008 to early 2013,

He informed the meeting to put their questions ready for the guestion and answer session as
scheduled in the program.

Minute 3/21/2009: Presentation on ESIA Study by GIBB Africa Limited

GIBB Africa presented a summary on the study using three power point presentations based on:
e ESIA Study findings,

s  Air and Noise Modeling findings;

» Resetilement 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 4/21/2009: Comments by Stakeholders
Mr. Maenga Ole Kisotu: Olo 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 techriology to be used?

The land in Olo Sinyat is 4200 acres. He doesn't see how the project will take up all the land. He
therefore asked why the station cannot co-exist with the people living there as of now, with the
project established on the exact piece of land that they need.

He would not accept to move for other people to "eat” there.

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

Mr. Ngamasiayi: Olo Nongot

He lives in Olo Nongot. These projects are also present in Oserian which has human settiement.
He is yet to see benefits from land use by KWS and KENGEN. He is yet to see any person
employed by KWS. There are no permanent employees from the community in KENGEN, On
health impacts, he is yet to see negative health impacts on the existing community.

This shows that there is some form of tribalism in the proposal to move the Maasai Community.



Mr. Parsambula 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.

HM Ole Narangaik: 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 Oserian but he knows that it is private
land. The resource is under their land and has been there. Yet in those times no one was told to
move,

He feels that the census is not representative as people have left the settlement to graze.

He understands that the report has been developed but feels that they are communities with a
specific lifestyle. They therefore cannot be moved haphazardly as there will be physical and
socio-cultural impacts on their lives.

Jackson Roinge: Narasha

He lives in Narasha but the area belongs to the whole community. The people who work in
KENGEN have very good heaith yet the PAPs are skinny. He stil 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 | 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 shouid therefore take a smailer piece of
land like two thousand acres and leave the rest to the peopie.

He says that the well for Orpower is in Narasha and people have not died, hence if the effects are
the same they should be left to live there.

Patrick Karanja: Maiella

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 settiements 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 maeeting is focused on
Environmenta! and Social Impacts of the project.

NEMA District Environment Officer: Naivasha District
She clarified that the Study was not by NEMA but by GIBB as registered by NEMA. The study

looks at biophysical and socio-cuttural 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 Narangaik: Ofkaria

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. Ngamasiayi: Olo Nongot

Where was NEMA when this project commenced? He feels they should look into the historical
impacts before we start looking at future impacts.

Clir. P. Maranga: Councillor Oikaria 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 concemns 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 Mai Maahiu lLocation

This is not 2 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
benetits, 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 8/21/2009: Responses to Questions
A Ngatti: GIBB Africa

Public Consultation; The consultation process is on-going. Those who were not consuited at the
household level or through the public baraza, were being consulted at this forum. There are more
consultations scheduled for the future including consultations on the ongoing RAP study, NEMA
also puts the submitted ESIA report in a public place and gives the public 60 days to comment on
the study.

Inactive Dispensary; The dispensary was built by the community for government workers when
they do health campaigns. However the building is now shaky and unsafe for use hence it is
inactive.

Moving of the Schaols: From the study the students who go to Olkaria Primary and Olc Nongot
Primary are all from the Project Affected Community. Therefore there are no students from
outside the project area who would be affected by the relocation of the school.

Moving of Naivasha District Hospital: The study stated that people should be given access to a
level IV health facility; not that the project will result in moving the hospital.

Disruption of Water Supply: 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 Pit 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 recommendations for waste
management according to type, that is hazardous and non-hazardous wastes. The project is also
to comply with NEMA waste management regulations. Additionally, KENGEN conducts daily
monitoring of specific parameters including hydrogen sulphide and they submit their annual audit
reports to NEMA.

G Owuor: GIBB Africa

H.S Monitoring: KENGEN to do monitoring by building a structure with iron sheets to monitor
effects of hydrogen sulphide on iron sheets. This is because the information available now cannot
conclusively state impacts of H,S on iron sheets,

Impacts on air quality will increase due to increased. Secondly one cannot five 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 gquality and that is why KENGEN is not there. It is
therefore not discrimination on the Maasai.



Minute 6/21/2008: 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
avery person’s needs are looked into.

Minute 7/21/2009: Response fo Commenis
Peter Suyanga: Olo Sinysat

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: Olo Nongot

He stated that GIBB was there to count people, it is just that he was hurt by the thought of having
to move hence the earlier statement.

E Ndinya: GIBB 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 6/21/2008: 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 7/21/2009: AOB

There being no other business the meeting closed at 5.30pm.



MINUTES FOR THE PUBLIC CONSULTATION MEETING WITH NAIVASHA
DISTRICT HEADS OF DEPARTMENT ON THE PROPOSED KENGEN
OLKARIA 1 UNIT 4 AND 5 AND KENGEN OLKARIA IV POWER STATIONS
HELD ON 17 SEPTEMBER 2009.

Minute 1: Preliminaries

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

Minute 2: Comments and Issues Raised by Participants

Water Resources Management Authority (WAMA}

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 retumed?

Whenever one abstracts an extra amount of water there shouid be a penaity but that has not
been allocated.

KENGEN should pay WRMA in terms of KWh generated.

s 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.

. & o & »

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 for approval of the development.

Ministry of Livestack Development {Mol D)

The representative from MoLD raised the following issues:

«  What precautions would be taken for livestock in the area?

« What is the total area affected by the current activities at Olkaria 1?

« Where will the local community graze their livestock during the operational period of the
proposed projects?

Public Health Office (PHO)

“he representative from PHQ 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 | and 1I?

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 determined.

Narok or Nairobi Central Registry would have proper records of Kedong Ranch ownership.
Cultural Centre: where to and how would it be moved as it is a tourist site?

Will the pastoralists still have access to the Lake during the operational phase?

Physical Planning Depariment

There is need for change of use and amalgamation of parcels of land prior to project
implementation.

Minute 3: AOB

The Heads of Department requested for a tour of the facility once it has been commissioned;
The Govemment previously preferred hydropower by geothermal is the one that is being
focused on now;

The Worldwide Fund for Nature (WWF) has done a lot of research on Malewa area and Lake
Naivasha Basin. They are currently running programmes on silviculture.

There being no other business the' meeting closed at 2pm.
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MEETING AT KAMERE MARKET CENTRE



. MEET) S PUBLIC

ONSLLT AT KAMERE
ON

Minute 1; Preliminarias
The Area Chist commenced the meeting at 4.30pm by intraducing the GIBB Environmental team.

Minute 2; Introduction of Project
The Bmwircnmentalist (G Owuor) gave a summary of the propesed project o star off the
discussions

Minute 3: Comuments by Community Members
Mr. Soloo:

*  There are no roads, water supply or slectricity in Kamere, When there’s no power, thieves
attack the househoids af night;

« As KENGEN gsts power from Natural Resources in the area, they should help by supporting
community initiatives,;

« Humane Treatmeni: some people from the community went 1o KENGEN i ask for
employment but they were called for securlty guards:

«  Would like to get betier quality of water with help from KENGEN;

*  Asthis is KENGEN land, they would like fo get space for their market;

+  KENGEN should help them get power instead of taking it all to Nairobi

Grace Njuguna:
¢ Would like to gel beiter roads and water with help from KENGEN

John:

»  KENGEN has been here for years with a dispensary in the srea (Mvuke) yet the people in
Kamere have to go all the way to Naivasha for medical services. As KENGEN is a parastatal
they should heip ta improve acceass to medical care.

menial Impacis
« Thay have noted that KENGEN gives milk 1o thekr staff in the morning;
« inguired whether other communities in the project area will also be consulted? He was
informed that they wouid be constiied.

John Lekisa
+  Pregnact women are the pesple who are most affected by hydrogen sulphide.

A lady however refuted the claim as she slated that she has had three successiul pregnancies
and birthe. She also pointed out that there zre people wio work in fliower farms in the area.

Benson Macharia

¢ The Neivasha community depende on Lake Naivasha for water supply. He inguires whether
KENGEN activities affect the supply.

Patrick Karakacha

*  He stated that increase in power plarms will lead 1o an increase in popuiation. How would the
additional wasie water be handled?



=

He Inquired whather the current methods are polluting the lake.
He also stated that some peopie in Kamere fetch water from s pipe whose source is

© unknown.

Andrew

*

'3

it the project is expanding it s important for the people to understand the bensfils and
negative impacis of the project. They would also like to know the stalus of environmental
impacts, social benafits and legal compliance of the projects;

He would aiso like that more meetings of this nature are held so that people can give more
input.

A villager who did not identify himself inquired if monitoring of seisric data in the project arsa
was being done;
He was informed that KENGEN has been monitoring seismic activity.

Minute 4: AOB

There being no other business the mesting closed at 5.80pm.
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COPIES OF PUBLIC CONSULTATION FORMS
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14 Bo you have any other comments about ths progosed development?
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J LIWESTOCK OWNERSHIP
] How meny Livestock do you own?
J1{4 Cows L%

Jife  {Gosts b
/3 Shasp fxp
[J1/4 Bigs

J1/5 Chicten HE

J1/6 Ducks )

J117 Ofther Pt 0
7

Think the respondent jor their ime and co-operation!!
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4 LIVESTOCK QOWNERSHIP

i How many Livestock de you owri'?
LS4 1Cows YR e

J1 Gonts

W13 Shesp  |ww o

Ji/4 Pigs

Jig Chicken

J1/6 Ducks

JH7 Oiher

Thenk tha respondent for their time and ce-operationt!



Dd you have any other comments about the proposed davalopmant?
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LIVESTOCK GWNERSHIP

How many Livestock do you own?
Cows 1

A,

Gosis A

Pigs

Ghicken Ln

Ducks

'
=i

Other OWLi

XA
Thank the respondent for thelr ime and co-aperationti



14 Do you have any cther comments about the proposed devskpment?
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4 LIVESTOCK ODWNERSHIP
Jdi How wany Livestock do you ovm?
171 Cows % & .
/2 Gosts (e %’ Ful
113 P
Fi/a ¥
Ji5 Chcken
Jife Ducks
Win Other TR DU

Thark the resporkient for their time and co-opataton!



7 Do you have any other commonts abaut the proposad development?
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4 LIVESTOUK OWNERSHIP
J3 How meny Livestock do vou cwn®
1A Cows FE
J12 Goats L
173 Sheep L‘ - . »
Jid_F Slem B e o Thrgye TR
J178 Chicken Ly 3 g by g
Ji8 _ TDucks R )
Y] Other |

Thank the regpondant for thelr Yime arxd co-aperationt!



74 Do you hswve any other commants about the proposed dovolopnent?
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o LIVESTOCK OWNERSHIP

91 How many L ivestock do you own?

J1/1 Caowe

172 Goals ko)

13 iSheep 2,010

J14 Pigs —

J1/8 Chicker, va

J1€ Ducks s

(1.7 Otner oo AN 1&:?:*&} - -

Thank the responcian for thalr time and co-oparaton!
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7 Do you have any other conunents about the propossd deveioomant?
Jd LIVESTOCK OWNERSHIF
d How Liveatock do you own?
Lli i }Cm @y [
A Goats 1)
J1/2 Sheep [l
Jyd | iPigs e
W15 Chicken

J1/6 Ducks

3177 Other

‘Thank the resoondant for ther time and co-operationt!



§7 Do vou have sny other comiments about the propossd developinent?
o G i, ;.;/: 24 :t; i ({" e
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d LVESTOCK OWNERSHIF

J1 How manv L ik do you cwn?

Jin Cows o

JI/2 Gosts N

J13 Lol

J1/4 Pigs P

145 Chicken e

J1/6 Oucks e

ST Ciher -

Thank the raspondent for their lime and co-tperationtt
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J LIVESTOCK OWNERSHIP

41 How Livestock do you awn?

J1/1 Cows oo

J1/2 Goats 10g

4173 Sheep SO R

E'{“ s g‘ ¥ - 1
J1/5 Chicker: o 7 AR P e

11/5_ |Ducks =

/7 Othver Bow e, ‘% )

Thank the respondent for thelr time and co-operationt!
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7 Do you have any other o about the proposed developmon?
4 LIVESTOCK OWNERSHIP

i How mranty Livestork do you own?

414 [Cowa

J1/2 CGoats

Ji/3 ‘l'_

J1j4 Pigs

J1/5 Chicken

J1/8 Ducks
L Other

Thani ihe respondant for iheir ima and ¢o-aparationi!
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7 Do you have any other commonts about the proposad deveioproent?
A
A
ad S\
LN
A
4 LIVESTOUK OWNEHRSHIP
o1 How many Livestock do you own?
1 Caws o
J172 Goals ‘}{:«‘ .
Ji3 Sheep Al
4 Pige X
Ji5 Chickan ~7
J1/8  |Ducks X .
7 Other vt g
2

Thank i respondent for their time ard co-operationt!

0



3

i

14 S0 you have any other commenis about the development?
D A 2T S Py D koenlaai dhe s 20 ?
P AV o] P 5 VA B L LT 10 ] L‘»"ﬂ"?‘){: '\'\; L
A4
Jd LWVESTOCK OWNERSHIP
1 How meny Livestock do you own?
Jdi1 Cows
12 Goaig
Ji8 Shaeep el
J1/4 Pigs
J5 Chicken
Jie Ducks
JH7 Other

Thank ihe respondert for thelr time and co-operation!!



Ir Do have other comuments about the proposed de P 7. .
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& LWVESTOCK OWNERSHIP
41 How many Livestock do you own?
J1t __ [Cows R
WJie  lGoats
J1/3 Bheap
Ji/d
18 Chicken
J1/6 Ducks
177 Othar

Thank ihe respondent for thelr time and co-operation!t
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[ ¥ o you have apy othar commants about the proposed deyeioprent?

> /:’Cf-}’ P A cales _Ahr (ot Ciix Py e o et
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¥ LIVESTOCK OWNERSHIP

3t How many Livegtogk do you owr?

1 {Cows AT

Ji2 Goats 3

q15 iSheep P

Jija Pigs

S5 Chicken S

LH1/E iDucks

Nl {Drher

Thank the mespandent for their time and vo-operation]!



i7 Do you have any other nte about the proposed developrment?
J LIVESTOCK OWNERSHIP

31 How many iivestack do you own?

o Covws S EE

/2 Goats & L

Ji/3 RS

J1/4 Pigs

J1/8 Chicken iL.

J1/8 Ducks

JY7 Other

Thank the respondad o their fime end co-operationt]
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7 Do you have any other commenta abaut the proposed davelopmant?
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It LIVESTOCK OWNERSHIP
J1 How Livastock do you own? N
i Cows AUy J0Uy s WS
Jy2 Goats A
L4173 Sheep IO
Ji/8 Pigs :
J15 Chicken {
48 Ducks i
17 Other ;

Thank e respondect for thelr time and co-operatien!
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it no you hava any other somments about the proposed development?
~iZ. : &
P P Y SO ; :
ntnz el Whhgn L twWiiugl
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o LIVESTOCK OWNERSHIP
3 How many Livastook do yoy own? . . ,X ;
T Cows ey SR
Ji2 Goats [
J13 Shaep [
Jija Plys & e
NS Chicken Yo o g 1S
J1/6 Oucks i N
8id Othar

Thark the respondent for ihel iime and co-oparationl!
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¥4 Do you have any othsr comments about the proposed developmant?
o WVESTOCK OWNERSHIP

Ji How Livestook do you awn?

S Cows

S1/2 Goats

1R Shesp

Ji/2 Figs

415 Chicken

Ji8 Oueks

4177 Other

Thank the respondent ior their tme and <o-operationd!
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¥ Do you have any other commanis about the proposed development?

o LIVESTOCK OWNERSHIP

51 How many Livestock do you own?
Ji/1 Cows 4

J1fZ Qoats 2R

Jifa Sheap 20

J1d Pl

JiB Chicken 10

J1/6 Ducks

i Iomer

Thank the respondent for thelr ims and co-operationti
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LIVESTOCK QWHNERSHIF

41 How many Livestock do you own?
W/ Cows :
J1e Goais P
143 Shesp )
J1/4 Tige
S5 Chicken
1176 Ducks
Uiz Oter

Thank the responclent Ror their ime and co-operation(!



=
e

i Do you have any other comments abuut the proposed davelopment?
£ -
~ e D L \’ iy niCoad < PETER foofpmg
":'\," 7 I H AN VIV ')hﬂ H
ANEY R l:?‘.m.( /}1

Fexdi e

R S . = T
AT R ey Vw
4 LIVEST! OCK OWNERSHIP
J1 How ey
WJ1/1 [Cows & =
Ji2 _|Goats P
J1/3 Sheep ook
J1/4
J1/5 Chicken
Ji/6 Ducks
J1/7 Other

Thark the respondent for their time and co-operation!!
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W LVESTOCK OWNERSHIP

J1 How many Livestook do you own?
J1/1 Cows ~

W2 Goate frdn

J13 Sheep

[ iPige

J155 Chicken

18 Ducks

177 Other

Tharik the respondent for idhelr time and ca-ogarationt]




e B e A S Y A T R NI T

ARG ED  gTem e £ SR PRt B e Eh e Ve
ezt A A N VW ‘

J

Do you have any gther comments abiout the proposed tevelopment?
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LIVESTOCK OWNERSHIP

How many Livestoci do you awn?

z

Ak}

41

Cows B AT G TR
GQuats I

J1/3

Sheep

W14

J1/s

Pigs i
Chicken o3t

4118

Ducks

J17

Cther

LT Wl L
Trenk the respondent fr thair tims and co-oparationit
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i7 20 you hive any other soimments about the proposad development?
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Pager  gief iel kel
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4 LIVESTOCK OWNERSHIP
&1 YHow many iivesiock do you own?
141 Cows -

[d1/2 Goats H
J143 Sheep e
Al id Pigs
\1/5 Chicksn
18 Ducks
Ji7 Othar

Thank the respondent for thelr ime and co-operationt!



Thank the respondent for their ime anu co-vperationit

14 Do you have any otbae commens sbout the prapassd davelopment?
-

e, £x 1

55 LIVESTOUK OWHERSHIP

J1 How reany Livestock do you own?

174 Cows B

Jig  iGoats K

;._}1}3 Shoep ’

d 1}" §

J15 Chicken

J1/6 Ducks

J17 Other

Lo

~
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24 D vou heve any other commants about the prapossd deveiopment?
HR

4 LIVESTOCK OWNERSHIP

3 How many i.ivestosk do you own'?

W11 [Cows

Jje jlaoats ;

J1/3 Sh Pb e

Ji4 Tﬁiégg oA

Jis Chiclen

416 Dueks

177 Qiner

Thank e respondant for their time and co-oparadionit
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J LIVESTOCK OWNERSHIP

) How many Livestock do you own?

Ji/t Cows

Ji2 Goals

J1/3 Sheep

J1/8 Pigs

J1/5 Chicken

J1/6 [Ducks

Ji7 Other

Thank the reapondant for iher time and co-oparationll



Go you have any othsr comments pdout the prog d developmeni?
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LIVESTOOK OWNERSHIP

How many Livestack do you own?

Fhank the respomdent for ineir time and co-opecationit



i B¢ you have any other sormmenis about the sropossd davalopmenmt?

o LIVESTOUK OWNERSHIP
J41 How mansy Livestouk do you own?
[N Cows
J1/2 Goats
13 Sheep
J1/4 Pigs
J1/8 Chuicken
S8 Ducks
J1/7 Cther

Trank the respondant for their time and co-oparationt!
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7 ‘Do you have any other cmwsg?gglm dovelapment?
s;.,»gf.. St e mrg 2ad oty ALY R b L npidl ol
PN S WPV RN
)
¥ LIVESTOGK OWHERSHIP

How many Livasiock do you own?

Cows

Goats e X ad Y
T —

Pigs

Chicken t

IDacks R
[Otiver

Thank the respondent for their tme and co-operation!!
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57 D6 you have sny other comments about the propossd development? .
¥ P Y ERE = PN Ay ey B Y . A S Ay
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o4 LWESTOUK OWNERSRIP

1 How many Livestock do you own’?

W1/ Cows

J1/2 Goats

11/3 Sheog 1

74 Pigs (4

J15 Chicien

Ji/8 Ducks

ST Other

Thank the respondent for thelr time and co-opetalionl!



Do you have any other contiments about the progosed develobmen?
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LIVEBTOUK OWNERSHIP

How m Livesiock do you own:?
Cows

Soats

Chicken

Dhicks

Cither

Thank the raspandant for tneir tme and co-operationt!



14 Do you have any other comments about the proposed development?
iL H i 4 P i .
CTTEENL B Tt e Wil Felian Sl -
: I 1 [}
Vo C1 o LIAL LI -
o4 LIVESTOUK OWNERSHIP
41 How Livootonk do you own?
1 Cows
412 Goats
113 Shesp
4104 Pigs
Jifs Chicken
J1/8 Ducks
VT Oty

Thank the respotdent for their tive and co-opertiont
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i7 " Do you have any other oto about the proposed devalopment?
P A
0 e
o LIVESTOCK OWHNERSHIP
J1 How Livagtook to you own?
111 Cows 5
12 Goats Tl
12 Sheun 7
144 i e
JU5 Chicken s L
18 Ducks .
[ Other .

Tradk the regpondent for thair tme and co-opeaationt
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7 Do you have any other commens shout the proposed development?
S LA —  Alege agetv (e ets re dhat e @‘wa@%»]
Lt Card | et Lse
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o LIVESTOUK QWNERSHIP

Ji How Livestock do you awn?
J1/1 Cows

Ji/z Goats 4L %

10113 Shesp 32

J1/4 Pigs —

Ji5 Chicken [ow ]

J1/6 Ducks —

J1/7 Other e

Thank the respondent for ther time and co-oparationt



7 Do you havs any other comments about the proposed developraent?
: : Sk - N '
v Salgptd b= W? f;fddzf (4G4 g:,,;(m%cf Py ’m«,c;w P
o : ) LN
T e e relotihed _dn plices wtec 1%y fre
4.8 ':f"uc‘? I %m‘ﬂ? — AL Ciesc we/i}*%amri
4
& LIVESTOUK OWNERSHIF
1 Hoys raeny LIVESBTOGR do vou sun?
1 Tows [
J142 Goate i
J13 Sheep 2T
15 Ps -
Jif5 Chicken o
J16 Ducles -
SHT Otier et

Thark the respondent for thelr time and co-operationtt
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Hd Do‘xgu have nny other comrmnts sbout the propoesed develop 7
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o+ LIVESTOCK OWNERSHIP
J1 How many Livastock do you own?
J1/1 Cows
J1/2 Coats 4 A
13 Sheep
Ji/4 Plgs (
J1/5 Cricken i
J1/8 Ducks

7 Cther

Thank the respondert for thoir time end co-opereliont



i7 30 vou have any other comments ghout the prop i development?
i ‘. - 3 »
AT p ol THE. ¥R gt ]
o+ e
Vs o \ iia it Le
VU W ALY A
J LIVESTOCK OWNERSHIP
J How many Livestock o you owa?
J1/ {ows «
J1/2 (oals "
4173 Sheep \
JUL Pige ’%\ %&
JU5 Chiclen
J1/8 Ducks
LS Othwre

Thank the respondent for thair time and co-cnesationt
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14 Do you hava any othar comments about the proposed developmont?

o -
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Sl f} A I g st §
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g o3 ohorilals 4-—\.}. Mff\,{;f}ey Qv ALl 4—}
J LIVESTOLK OWNERSHID
M How many Livestock do you own?
J1/1 ___[Cows X
Jij2 Goots ~
173 Shean X
J1/d Plgs <
15 Chicken :
J1/8 Oucke X
{4177 Cther P

Thank the respondant for their time and co-oparatent?



Do you have any othisd o ts about the propesed developmant?

4 UVESTOCK QWNERSHIP

o How Livegtoch do you cwn? s .

A [Cows T‘;\ ,fs(
12 Goals

e ‘

Jifé Pigs

Ji/5 Chicken

J1/5 Ducks

Ji/7 Other

Thank the raspondent for their tme and co-opsrationit
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Do you have any other comments about the propoued

73
S PO T Y A N 11
o LIVESTOCK OWNERSHIR
J1 How many Livestozk do you own?
J Cows 2
J'/E Gom 1; ¥ .5‘1
41/3 Sheep . b
N Pigs
15 Chicken
J1/8 Dhicks
27 Other

Ttmnk tha respondent for their time and co-operationtt
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i7 Bg you have any other commants about the E!‘Eg%’i";mw
et WO o iy % 1] WhiC: S 1AV
WS Ay TINRK )
N UVESTOCK OWNERSHIP
J1 How Livestock do you own?
1 Cows AL}
12 jGoais AT
13 |Shesp Iy
S1/4 Figs -
J1i5 ¥ =
Fﬁ 153 Dricks
J7 Otier

Thank the cospondent for their time and co-opergticnt



7 RDoyou have enly other comments about the propused development?
G N - TR AT % hal wnob A43cctRel ANgIhing
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4 LIVESTOCK DWRNERSHIP
51 How Livestock do you own?
J41 Cows
J12 Goals
) Sheep R
L11/8 Pigs
J1/8 Chicken
S8 Plucks
377 Othar

Thank the respondent for their ime and co-operationt
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4 0o you have any othiar comments ahout the proposed development?
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o JVESTOCK OWHERSHIR

41 How many Livestock do you oam?
Jift Cows i W
Ji Goals '

J13 Shesp
Ji4 Pigs
S5 Chicken
J1/8 Ducks
J1/7 Othar

Thark the respondent for el lime and cu-operationt!

; ; !
[ Y i [



o
14 Do'you have any other commems about the propoged dovelbprment?
- f"\"‘{ N 1:1-4:'" Pty 6 e
e T T NEETTR R A AR G
N 2R USSR v
¥ = 3 -
4 LIVESTOCK DWNERSHIP
51 How U # do you own?
Win Cows
J1/2 Goats ?%w o
18 Sheep :
J1/4 Pigs
Ji/6 Chicken
J1/6 Eheks
J17 Other

Trani tha respondent for their time and co-oparation!!
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I Do you have any other comments pbout the development?
»f;{‘s R tg}%g’ CVIE LY V2N T RORT AT

Jd LIVESTOCK OWMERSHIP

31 How many fivestock do vou own?

4141 {Cows

d1/2  1Gosts o

AR FE@ X

J1/4 Pigs Nooii®

S5 igﬂgm 1"

J1/8 Dhicks i

7Y Other

Thank the respondent for their ime and co-operationt!
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¥7 Do you have any other s ebout tha prog ¢ dovelopment?
-y
Tl A vy Pk I8 ¢ ’,xf; Cyla T
- -
J LIVESTOCK OWRERSHIF
P2l How Livestock do you own?
Ji Cows g
Jij2 Goats &
Jif3 Shesp TS
Jij4 Pigs
J1/5 Chickan 1.
J1/8 Ducks
S17 Othor

Therk the respondent for their time and oo-operationit
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7 Do you hiave any other tommenta sbout the proposed dsvelopment?

AT g KAl A oy
e R L 2 e)

J LIVESTOCK OWNERSHIP

41 How many Livesiock do you aawn?

31 Cows [N

12 Goats [SF)

J13 Sheap St

s Pige LR

J1/5 Chicken L

116 Ducke

Ji77 Other LTINS |

Thank the raspondent for their time arnd co-oparationt
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i7 Dd have sny other comments sbout the development?
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G v h 0 Mo ded A [ W e VI LR Lacsee i L (@
T I A C 57 e wE sl liwmensye 02 Ten 0Lt
J LIVESTOCK QWNERDHIP
Jd1 How nrany Livestock do you own?
{n Cows %
a2 Goats £ A0
113 Shasp Az
|14 Pigs WA
J15 Chicken 24
J16 Ducks YA
Nilzd Offver UV A

Thank the raspondent for their time and co-oparationt!
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7 Dc you hevs any other comments about the proposed development?

Sgorc A & St g

S sk T Aoy WAL

» LVESTOCHK QWNERSHIP

Ji How many Livestock do you own?
1H Cows B

J1/2  [Gosta e

J5/3 Sheep &g

174 Figs S

J1/B Chicken TAYN

J1/8 Ducks 1A

J1/7 Other LSS

[ECTR VSRR,
[ Sl
Tharik hé respondent for their trme and co-operation!!
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i7 o you have eny othor commems -about the prop: ?
:f\)"t/ St , Chaslil ;\QA{“ bl :}’ f‘m’»A- IANG
P H . ! 2 it M

"

e -

a4 AT oo fihAALE .i A/a
. GANDD LD fvm AN U D s NIV L
i *Tf«.u.;e\.Wx« RNz AT ANTNA A Nl \/\}zzyx/\{“(/‘/\f' r\ lm?as P( -
o 3 3
- &5 i 1"\“’”’ \;N ( \,{(,'v\a:’\ FLa \5("’ )
f v 4 A
3 LIVESTOCK OWNERSHIP
J1 How many Livestoeck do you own?
Ji/t Cows
J1/2 Goats
J1/3 Sheep
J1/4 Pigs
J1/5 Chicken
J1/6 Ducks e
4177 QOther [




A
St

T st a"l{

iBis WO G 00 HRE )

wlulagst] & Chiea €

VP By PG Pl od

o Caaflat]  KaskaCd 1

bt b

NP RS - WS P LY S HR A |

Do you have any other comments about the prop:

d dovelopment?

VAP Ny 2 - L,

ot S pdiive Veey Sagiogeed Sl

[ e A S T T

7
- (vt AR

I R
4 LIVESTOCK OWNERSHIP
i How mony Livestock do you own?
J15 Cows (S e
Jig Gonls o 14
313 Sheap [~
14 Pige Wy
35 Chicken (1)
J16 Bucks
W17 Ofhst § Colnk

ERERAR

:‘ .

Thank the respondent for their fima and co-operationt!

I



7 ao*ggu%n any otiyor comments abgiut the d its .3
' i LA A gty {8 Pl ] - . £ g
ol AN >Ny ] I A T A ] 4,}? 2l It dun ol S LT

T
4 ci
PIA T AT SAES

Loid 5 .
fﬁ:{ %% PO T g e

o LIVESTOCK OWNERSHIP

Ji How mony Livestoek do you own?
J1/1 Cows 1

Ji72 Goals &t -

J1/S Sheep etz

Jt/a Pigs .

W5 Chicken 4

J1/6 Ducks P

JY7 Other [

Thank the resporndent for thelr time and co-opsrationd!



£
Lot

17 o you have sy gther comments sbout the troposed development?
: ! - il
ANEC { dapinanrs
o LIVESTOU K QOWNERSHIP
o+ How many Livestock do you oen?
1/ [Cows ) .
Ji2 Goats ZLT G oed )]
J143 Sheep R
14 Pigs 4
Ji/5 Chicken
J1/6__ |Ducks o , .
J1/7 Othet G g c r)f .
¢ -

Thatk the respondent for thelr lime and co-cperationtt



7 Do vou have any othor commsrts about the proposed devolopment?

1 A £,
e INJED P L w'f'[/ (24 e D Tk
2 v

Fo " 2
FLAK,

o LIVESTOCK OWNERSHIP

4% How many Lh do you own?

W1/ Cows &7

e Gosts [ 77
FB_ Sheep | {.%
Jis g i
NB\Gricken | -
1176 |Ducks ==
17 [ Ofher

ey g

Thank thae e300 ciant for their lime and co-operationt!




i7 o you have gry uther commante shout the proposed develapment?
: = 3 Ia At h o
o VI amsenddZ R gpmrn et iaghs [T ICE FlEA g g bt
1 4, At K g #ﬂ%-{tp z J»«;; BT M Y I L BV
e St [ 5 LA Ji 4
e e 17 ¢ LA T idr ot TN M N
e £ 2 W v bl o, o g R A Y
,,;/ Py L)
3 LIVESTOCK OWNERSHIP
S How inany j.ivestock do you own?
NIk Cows L7
N Goats =,
113 T
14 Pigs St
J15 Chicken i
J16 Ducks s
WS17 Oty

THv e £ e R

Thank the re rickant for their Yme and co-operationit



17 m@hmwm%wmtmwmmm
i 3 ya 4 2
4 PSS e f e Sl %uﬁ{m‘ﬁ‘. VR RTTNt V ra
Ay ~ A : P -,
4 :’M'u!,;’)‘/} T W AN K
N F
i
Z
& LIVESTOCK, OWNERESHIP
W41 How 17 Liventock do you own?
Jin ICows LI
1 |Goats Ly o 17
J1B Shosp i e
NIz Pigs e -
J1/5 Chicken S
J18 Ducks -
J7 Other

Yoasgl L Besa liAs s g :
Thank thi regpondent fc«r/;hair timg and co-pperation}!



Oo you have any other comments about the propossd developmaent?

ox -

%
d LIVESTOCK OWNERSHIP
Jdi How mony Livestogk do you own?
JiA iCows 5
41722 |Goais feldd
8] 1 qE -
J174 Pige P
J1E Chicken Ak
Ji/8 Oucks -
177 Cther i 44

4 SO H

Thank the respondent for their ime and to-opasationi!



24 Bo ;ou have any other comments sbout th 2ropossd devel

lovelopment?
— ) Aend 0 b ool G g {oFs e a;y AT
; . ;’ . 4 A
AAAG AL b Al 7 ch?f £in L,
of LIVESTOCK OWHNERSRKIF
41 How man Livesioci do you own?
J1/1 [Cows e
J1/2 Goats o0
S Sh [
Ji/4 Pigs e
J1/5 Chicken o
16 Ducks - : " ; e
177 Oiher FPpetaA ] £ e L Ay £
¥

Thank the respandent ior their time and co-operationit



ir D¢ you have sny other commenie about the propossd development?
A i 5 !
D) a3 L
e 4 0 3
4 LIVESTOCK OWNERSHIP
41 row many Livestock do you pwn?
Jiri [Cows s
Ji/Z |Goats e,
418 Sheap R
174
15 Chicken 5
/6 Ducks
17 Other

Araieh
Thank tha resposident

Py

fot their ime and c{:;aperaﬁcn!i

w




<l DO LR et

N - L AALE et

17 Do you have any other commenis about the propossd development?
- Thay  Deed vy A0O0) o POcs Y Thies e g0
R A NI O S N L T R N T TR ey
e ke LAt [ T R e O N e e
—— o d o] £ e A0 r'f‘) LT Ry

4 LIVESTOCK OWNERSHIP

3] How many Livestock do you own?

JIA Cows LD

JiR Goats 304

Ji |Sheep -

J1/4 W’igg:

J1/5 Chicken

416 Ducks

17 Other

Thank the responcdent for thalr time and co-operation!

L 5 Yy \aCitt i i



ir o you have any cther conpments sbout the propossd develop
4 LIVESTOCK OWNERBHI®

o1 How many Livestock do you own?

J1/t Cows

Jif2 Goals

Ji Shesp

41/4 Pigs

Ji% Chilcken

S1/8 Ducks

147 Othyar

Thark the respondent fur thelr dme and co-oparatian(



g Do'you hava any other commants about the proposed development?
PPN SRR NP EE S VI Y L. WY P TN
R :
N (\"‘” N v miuk Lg}.&.ﬁ’ A HAadsirgey
i 1LIVESTOCK OWNERSHIP
H How many Livestock do you own?
/1 Cows )
Ji2 Goats NET)
J13 Sheep YR
Ji/4 Pigs
J1/6 Chickan Do
Pwﬁ Ducks
J17 Other

Thank the responcient for their time and co-operation!!



= A2@H Al Ly IR LRERTATY
Py [

[ 1 5E

—

i7 Do you havs any other comments about the proposed development?
Y W by L St (B s ot Tl Wil Naill
Ao it S WNE T et v hY -
RN e i N et )
o Ae N N S S TRV A a2 Wi R W
b TN Ve N T Do i
- ) !
J LIVESTOCK OWNERSHIR
J1 How many Livastoek do you own?
i1 TCows ’177317“
12 Goats FASRE
S13 Sheep :
J1/4 Pigs
Jdis Chicken | & |
416 Ducks
J17 Other

Thark the respondant for their ime and co-operationi!t



—/

7 Do you have any other conuments about the proposed develogment?
<o :ﬁ\t bl “%“(")f{’ T X CEEnG tobten 5% e Sl i
dadnael oo Toevee BN G Skars g g 6@}"\&1

-

s T Y W v $3 T

J LIVESTOCK OWNERSHIP

J1 itow rosny Livestock do you swn?
J1 Cows fale)
J17z Goats 700
J1/3 Sheep o Y

J1/8 Pigs
J1/5 Chicken A0
Jife__ 1Ducks

Ml Other [E Al '{;u.l L.

Thark the respondent for thelr time end co-operationit



1 Do
B fas f'fﬂib’iﬁv::m\ { e 3¢

B LIVESTOCK OWNERSHIP

3l How Livestock dn you own?
S1/1 Cows s

J172 Goats . -

J13 Sheep

WJ1/4

Ji5 Chicken

Ji/6 Ducks
LT Otfver

Thank e respondant for thel time and co-opeationf!



v D6 you have any other commants about the propossd developmem?

—_— Ay A prave o :}‘ BT Lol £ o 38T 3 Gt by
. : . . ) Yoo
o fedd €T 2 A b D S e [ ba g od .
L GL LAy € ey PN ) A0 T, lew i o L, YR SR Y
o LIVESTOCK OWNERSHIP
J How Livestock do vou own?
St Cows SN
J1/2 Qoats [
Ji_[Sheep %’ A L
Fia fPigs =
175 Chicken
J6 IDucks . A
i Gther Leoan B b

Thank the respondent for telr tine: and oo-operationt!

4]



14 Do you have any other commeria about iho proposad development?
,,,,,, dre} =7 i [ 1] é‘; Mﬂ«"ia I g} o) ;/% f’{
ST S T A T 7 o M S ST Py
Y AL VOt dt b =
P wv-l,ts_',rA T P R ‘\;i ("
AN P T A T |
T , »;
wf bl
4 LIVESTOCK OWNERSHIP
&1 How many Livestock 4o you own?
Nalal Cows il
12 Goats 1 e
W18 Shoep b
J1 Pigs .
Jifs Chickan .
J1/6 Ducke .
17 Otrar [RIAD 1 T NP «
S s

Thenk the respondent for their tine arxd co-operationt!

- L




e Lh vpae e bipegfl v accnt snecles, Lhown £ sl
Sz Bl o iay e Alue Biipe ) !

I -
7 Do you have any othar com about the oraposed developreat? . .
el Loe _chouna G  gnze avc Feegege bl aas tis ot
A A T T AR e Tl st beogal

Wt

N R T

LIVESTOCK OWNERSHIP

How Livestock do you own?

[dirt

[Cows

iz

|Gonts Ses

J1/8

“ISheos 7

J144

Pigs

15

Chicken

11/6

Ducks

J1/7

Othar

Thank the respondent for thetr ime and co-operation!!



.

i

us about the proposed developntent?

7 Ba you have sny cther
3 LIVESTOOK OWNERSHIP
4 How many Livastock do you own'?
1/t Cows
12 Goats
,11!3 Shee;
J1/4 Figs
4158 Chicken
Ji%8 Ducks
J17 Otner

Thaik the respondent for thedr time and co-operafionti



ts about the proposed develoy

Sa s 4

roq

I Do you have any othor
vt I3
el 104
3 LIVESTOCK OWNERSHIPR
41 How many Livestock do you own?
J1/1 iCOWs T hs
J1/2 Goats Ty f
173 Sheep 3
J1/4 Pigs
S5 Chicken S
;3“:’8 Cucks
77 Other N

L3 I et .

Tharlk {he rasﬁ;&uamb? their tire an co-operationi!




7 Do you have eny other comments about the proposed dovelopment?
d LIVESTOCK OWNERSHIP

X} How many tivestock do you cwn?

nnl Cows 5 e

Ji2 Goats P

J13 Sheep 4

Ji4 _{Pigs

Ji5 Chickeo

J1/8 Bucks

8l Other

Thank the respondent Tor iheir tima and co-operationit




i1 Do you have gny cther commerts about the proposed devaiopment?
J LIVESTOCK OWNERSHIP

J1 How many Livestoek do you own?

J1/1 Cows it

J1/2 Cloats £i i

J1/3 Sheep 3

4174 Pigs

/8 Chicken

418 Ducks

Ji/7 QOther

Thank tha respondent for their time and co-opecation!!



i Do you have any other comments aboul ihe proposed development?
7
oz
77
o LIVESTOOK OWKEASHIFP
J1 How meny Livestock do your own?
J1 Cows ide
Ji72 Goats 3L
Ji3 gw s
4144 Pigs
J1/5 Chicken
18 Bucks
Jif7 Other

Thank the respondent for thelr ime and co-anorationt!



7 Boyou have any other comments abeut the proposed developmant?
1
B e ol by o L ”
e ) {’g He
w,{;_,g)}., fore: f . N -
T ot ¥ S ”
wm (3, é & ; . Pl e ;,9{;\ [N ’
4 . LIVESTOCK c@m RSHIP i
41 How meany Livestock do you own?
L1171 Cows -~
Ji/2 Goads .
JUB . Sheg AN
J1/4 Pigs .
Ji/5 Chicken Tl
J18 Ducks ¥,
Sz Other Y

Thank the respondant for their trie und co-operationil



7 Do you have any other comments sbout the & i devalopment?
] LWVESTOCK GWNERSHIF
31 How many Livestock do you cwn?
S Cows £y LY
Jif2 Goais ;g at
4143 Sheap (o8
417 [Pigs
J15 Chicken
J18 Ducks
ST Other

Thank ths respondent for their lime and co-operationt!



14 Do you have any other comments about the proposed devsiopient?
= Aty ofiing 1 £ £ fomy
s Nfsar Mot lnea Dia i
BACRE T BN VLY P
é:{uw:E NTF R ,—“ -
J LIVESTCOK OWRNERSHIF
41 How many Livestock do you awn?
i7al Cows w
J1/2 Gonts L
J13 Shesp "
S14 Pigs
J15 Chicken
Ji/8 Ducks
317 Othsr

Thank the rospondent for their ime and co-oparationt!



7 Yo yau have any other comments about the proposed development?
- 3 i . T <

e ied g SR [T ot aleb  wder by i i g

. : > 3 - -
gl F g 5»;';- TN AICA PR TS Vi T

> dgf ¢ T pepwed
g = 7

NI I o 75 1 T = SO
T

£ LIVESTOCK OWNERSHIP

43 How rnany Livestock do you oun?
J17t Cows VIO

Jie Goats [V

J1/3 Sheep 2

Ji4 Pigs

JiS Chicken

J1/6 Oucks

Jy7 Other

Thank the raspondent for thelr time and co-operation!!



I

Do you heve any ottier comments about the proposed development?

e Vi T e ket Ay CHY s 1l Ay

i ALxe }i‘f »‘;;‘ Kad Cakal iy ;
] : H

J LIVESTOCK OWNERSHIP

Ji How marny Livestock do you own?

Jd1 Cows

Ji/2 Qoats N L

J1/3 Shesp [y

Jtj4 Plgs -

J15 Chicken

Ji/6 Duisks

J1/7 Other

‘Thani the raspondent for their time and co-operationt!



e Col e i ey o s % e g 8 g S 108S dad

i Dy you have sther comments about the proposed dovels) 2
ULt VUL e L ]
SO vsU Y P T S Y = T N A

o§ WVESTOUK OWNERSBHIP
Ji How rany Livestock do you own?
14 Cows 2
J1/2 Goals o
13 Sheep in
ne Sige T A
J1fE Shicken WM&

1/ ucke [
W7 Tther i A

“haok the rospondent for thelr time and so-operationli



§

b Rrav W Cago e LcRess Bwvesd GUL g Dl SVl }
028 LT MO Ui N A OIOD T vi@ansi b

2.

7 Do you have other commuonta ebout the propesad development?
ED—:_\"\,D LW A L iudle s
£ fuyy
St TS aim (oY R L R
J LIVESTOCK OWNERSHIP
41 How many Livestock do you own?
i Cows %@
J1j2 Goats e
J1/3 Shesp A
S Pigs Ny A,
Ji/5 Chicken I
J1/6 Ducks
Ji77 Other




4 Do you have any sther comments about the propossd developmant?
! H O oitbn b
»»»»»»»»» e R RN T T N N ARk S
) y‘« £ :;'
4 EIWVESTOCK OWNEHASHIP
J§1 How maany Livestach do you own?
i Cows i
[J1/2 (Goats 5
SR [shesp | 5
14 Pigs
J15 Chicken
J1/8 Oucks
J17r Other N

5 ;M,:-\ e T
Thani the responcient

P

w A

for their time and so-opleration



7 Do you havs any other s abiout the proposed development?
“ i (1 kY . i (I
b VU dm odF o A G Wit ane e
N Al N 4
Geng  H PIIFYIN :::a} e TN
. ¢ .
B Liache Ll J0 R (oitriiaee bibion Jnd 8 reldarad
el b ped LlLidnan
J LIVESTOCK OWNERSHIP
41 How many Livestock do you own?
[ Cows
J1 Goats in
J1/3 W 14
Ji4_ Pigs .
Jis Chicken [ R
J1/6 Ducks
T Crher

Thark the respondent lor thelr time and co-operation!!



D'aiou havs oy other about the sropoosed develapment?
. W Lo @ ?."QW AR x};} v seicad S EuTln . e

s % .
Bl Mm’a.i.a;s%?w«:m# :

} 3 i i
5’5\?;'34*-‘&42; s hliin i‘? i ey

A
AT et -
52§ Y3 §o ERY

B LIVESTOCK OWNERSHIP

1 How many Livestock do you own?
J141 Cows g [)

N Goats A,

J1/3 Shaep g‘ N
}J‘tfd Pigs

18 Chicken 3,0
4176 ks
177 Other

“1hank the respondent jor thelr ime and ¢o-operationtt



I

14 Do you have any other comments about the proposed

A e
\Lgl‘\ £ A%

J LIVESTQCK CWNERSHIP

J1 How many Livestock do you owm?

A 77

12 {Qoats i

Jif3 Sheop A B

J1/4 Figs

W1B Chicken <

WJis Ducles

3177 Cther

Thank $he respondent tor their time and co-operationt!



Y o you have any othar somments about the proposed development?
- ";(r'#‘t‘f”'i e ld e gdaceer ST TLe  Commmaanids
o i \
LN 20 f}m faw_ Toen -
=1 Khewld “xf\ U Toedmenl e Buewqg LA TR Cvien f
: > : ;
PACARAC RS E G 2 g Y -
d LIVESTOOK OWNERSHIP g
o1 How many Livostock do you own 7
31 Cows G
Jiz Goals 0N
J158 Sheap fag
14 Pigs
J1/5 Chicken 10
J1/8 Ducks
J1/7 Other

Thank fhs respondent for thetr ime and co-opersticnt!



Do you have any other comments aboit the proposed develspment?

—= $he

S ot Sedon  “Uindd b dime  Gritihas 1

\alf

T“C’u k)

Lin_ -

N
L

LIVESTOCK OWNERSHIP

Liv do you own?
& 2490
[ila 4

LT

Thank tha respondent for their troe and co-oporationt!



MW have any cther canunents sbout the proposed development?

7P Qi L LI S X (NPT 3 S o
p '
Mend” B e £ £ ECIV Mo afha LR
l N
Vgt - - =
o LAVESTOUK OWNERSHIP
Ji How many Livestook do you own?
NI Cows -
Ji2 Goats R
3173 Sheep LU
4 Pigs
15 Chicken {7,
16 Ducks
177 Other

Thank the respondent for their time ard co-oparationl



7 Do you have any ather commants about the propoessd davelop: i)

LI i
e AT 5 cugt AN Lo g

ot
H ; i LA}
e T Ty d - T 3 3 N
FYAS )__r)!, indTd el é’;. o {alu. g‘nf g §
£ L ; Loy i
i iy Ol i lin § o7 ¥ PO 7Y e
. - ..‘ {

o LIVESTOCK OWHMERSHIP

41 How many Lhrestock do you own?
Ji/ Cows RS
31 Goals
J1/3 Sheap
i [Pios

175 Chieken | 7 3
16 Ducks

7 [Oter L e 3
£y gk o BT )

kN =T
Thank the. ot for thelr time and co-operationtt




7 30 you have any other te about the proposed developiment?
T T Le Tl AT
LS

Jd LIVESTOCK GWNERSHIP
41 How many Livestock do you own?
Jif Cows TR,
J12 {Qoeds
J1/3 Sheep
JUa_ Pigs
Ji5 ‘Chicken -
J15 Ducks B
7 Giher < A

BaT X ey ‘

Thank the respendent for theif tima and co-operation!t



1304

Appendix 4 Photographs

December 2008



JK 1384 KENGEN OLKARIA IV POWER STATION

OLKARIA IV POWER STATION 1

[ Plate Description Photograpl
Plate 1 Olkaria Domes Area and exisitng
exploration wells
Pate 2 General Landscape in the Project Area
Flate 3 Vegetation in the general project area.
KENGEN ESIA

October 2008




JK 1384 KENGEN OLKARIA IV POWER STATION

[ Plate Description
Plate 4 Settiements in the Project Area: Maasai
Cuitural Centre
Plate 5§ Olo Nongot Setiement.
o s
Plate 6 Participants et Initial Public Meeting for 1 o
Community representatives for Maasai -
Manysttas in Projact Area.

KENGEN ESIA

OLKARIA IV POWER STATION 2 October 2009
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Plate Description

Plate 7 Public Berazas with residents of
neighbouring seitlements outside the
Project grea.

Plate 8 Public Consultation Meeting with

Naivasha District Officers and Chiefs

Pate g Existing Infrastructure at the Power
Station

KENGEN ESIA

OLKARIA IV POWER STATION 3 October 2009
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Appendix 5 KENGEN's Geothermal License

December 2009
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Appendix § Mol bmum KENGEN and KWS: on infrastructural
Developments in Hells Gate National Park

7 December 2009



i o L L

'xg‘é ﬁ—'m " &wﬂ S N ' %?Mﬂ'

Lieraaw

e

>3

RN

L hmae o™

wn T
L N——

ey

MEMORANDUM OF UNDERSTANDING (Mol))
BETWEEN
- KENYA WILDLIFE SERVICE

AND

KENYA ELFCTRICTTY CENERATING COMPANY

GEOTHERMAL DEVELOPMUNT IN HELL S GATE AND
LONGUONOT NATIONAL PARKS
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FORM 7 {r.15(2))
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[ IR N

FOR OFFICIAL USE

THE ENVIROMWVENTAL MANAGE ANDUOURIENATION AT
ENVIRONMENTAL IMPACT ASSESSMENT/AUDIT PRACTICING LICENCE

MAS.

TE
FEMY

... GIAR AFRICA LIMITED,

individual or Frm) of
Seldress,....,. SR BOXKI0020-00100 e
JNAIROBE e

S T T LT T e T T O PSP

ix licenced to practice in the capacity of 3 (Lead Expert/Associate Expert/Fizm of Experts).......

ERMOFEXRPERTS e

in accordance with the provisions of the Environmental Management and Coordination Act.

Dated this oo 08T Dy Lapstonn..0f 20,00
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Signawre....

{Seals

Director Gasternl
The Natiopal Bnviropent Management Authority
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Section 5. Terms of Reference and Scope of services 3 |
SECTION 5. TERMS OF REFERENCE AND SCOPE OF SERVICES 'l
PREAMBLE @ [

This document comprises the Terms of References and Scope of Services ffJ'f
Environmental and Social Impact Assessment (ESIA) Study Consultancy ‘fOf
development of two (2) geothermal projects at Olkaria area in Naivasha District: The
proposed geothermal projects are:

ared, to be catled Olkaria [V Power Station and

(i) Construction of 2X70 MW Geothermal Power Plants a1 Olkaria [uast
Production Ficld to be called Olkaria } Units 4 and 5 Extension Power Project.
These two Linits are extensions of the existing 3X 15 MW Olkaria | Power
Station

) Canstruction of a new 2X70 MW Geothermal Power Plant at Qlkaria Domes !

The two geothermal power projects will be (inanced as one package and implemented
arvund the same time.

The Olkaria [V and Ofkaria I Upits 4 and 5 pawer siations will be located near each
other. ITowever, the land use systems in the locations of the two geothermal stations
are different. Olkaria | Units 4 and 5 wili be located in an already existing geothermal
production area which belongs to Kenya Electricity Generating Company {Ken(Gen)
while Otkaria IV is located i1 a new area. which belony {0 private land owners. Tt is
therefore proposed that .0 sepsate THA reporls be prepared for cach of the
geothermal power piant projcts,

Full EiA studics is requited for the proposed geothermal projects mn-fine with the
national  Hovivowmeptal  Mamagement  and  Coordination So (1999 and
Environmental {lrapact Assessment and Audit) Regulations (2007} of Kenva and also
with the World Bank operational divectives and the Equator Pringiples.

Comprehensive FSIA sndies covering the project area Das heen dom proviousty and
ELA Heenses wwsued including the following:

{it Cikana H Geothermal Poner Projesy

{iid Olkarta 1 Uit 3 Geothermal bstengion Projoct

Hily Olkaria by (Domes arcad Appratsal and Produesion Drilling

le addition a project easibility wudy for aptimized development i Olkaria has been
done incloding Foavireomenial Seaping,

The wbbeesiations BLA wnd B e dead afienaded. i tdiis doomes g inean Enviroamesital and Sucil
Pmpact Assessment.

|
» omi®ss o



Section 5. Terms of Reference and Scope of services

36

Pt

Further, the Environment Project report for Olkaria § Units 4 & 5, and Olkaria 1V
power projects will be submitted to KenGen by 20" August 2009, The ESIA,
Feasibility and Environment project reports for the above projects contain @ fot of
baseline dats and can therefore be used for references as necessary. These reports
necessary maps will be availed.

OBJECTIVES OF THE TOR

KenGen intends to improve its power produciion in the coumiry by developing ¢
environmental clean and rencwable geothermal sources of energy. This Terms of
Reference and Scope of Services have been compiled in accordance with the
requirements of the national Environmenial Management and Coordination Act
{1999y and Environmenta! (linpact Assessment and Audit) Regulations of 2093 of
Kenya and also with the World Bank operational poiicy 4.01 for Category A Projects,
which require full ESIA studies. This wil} serve to guide the EIA study culminating I?
preparaiion of two separam ESIA study reports {or Olkaria iV and Olkaria ! ‘U'm,ts 4
and 5 Gevthermal Projects in compliance with Envirosnental Asscssment guidelines
and to comrectly inform decision-making on the environmerntal impacts and
management requirements of the project. The projects implementation and TIA
schedules are attached. ‘The assignment will be guided but not limited to the Terms of
Reference and Scope of Services

BACKKGROUND

KeaGen Profile

Kenys Flectricity Generating Company Limited (KenGen) supplics butk (about 75}
of electricity consumed in Kenya. The company uses various encrgy sources i
generate electricily ranging from hydre, thermaf, wind and geothermal, Kenlen
currenily owns and oporates (wo geothermal power stations with a total instalicd
capacity of 113 MW at Olkaria in Naivasha Disirict, Rift Valley Province of Kenyd
(Olkuria Loeation Map Attached). Olkaria is {ucated abowt 120 ki northwest of
Nairobi City. Olkaria 1 has 3X13MW units with a combined generation capacity of 45 .
MW and Olkaria H has 2X33MW anits with 8 combined generation capacity of
TOMIW . A durd generation unit of 25 MW is under constructivcn ar Ofkarta 1L

Projeet Objectives

Kentien propuses 1o develop to develop o new IX70 MW Olkaria 1V Geothermal
Power Station at Olkarin Domes ares and o 2X70MW Ofkaria 1 Extension
Gicothermal Power Stations within the oxistiag Past Production Field, The location
miap of Olkaria 1V and s artached.

N

fmplementing Agency/Sponsor
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Kenya Electricity Generating Company limited (KenGen) is the implementing agent
The projeet is sponsored by the Government of Kenya (GoK) through the Ministry of
Encrgy (MoE). GOK owns 70% of the total shares of KenGen.

Finance for the proposed geothermal projects is being sought from Development
Financial Institutions including tapan Investment Corporation Agency (JICA)
International Development Agency (IDA) of Worid Bank Group, AFD and European
Investment Bank (ETB) among others.

‘The National Environmental Management Authority (NEMA) and all of the above
institutions require full ESIA studies for the projects to be done before execution of
the works. The ESIA study will be done by an EIA consultant. The ESTA including
development of a Resetilement Action Plan (RAP), Environmeantal Management Plgn
(EMP) and Monitoring Programme are to be developed out as per the schedule
attached with a completion datc of October 2009 for submission to NEMA for
approval and issue of FJA Licenses.

Project Componeniy

The proposed 2X70 MW generation units at Olkaria [V will constructed. flowsver,
oply 1X70 MW generating unit (Unit 4) will be construcied. The generating Unit 5 at
Olkaria I will be built later.

Execution of the works will be undertaken through the following contracts:

{1y Cousulancy Sen ices Cantract- for Work Supervision

(it) Steamfield Deve oprment Contract

(i) Powcer Swution Construction

(ivy  High Voltage Substations and Trassmission

{v) Local Infrastructure Works - such as waler. access roads, eagineers office,
construction electricity and relecommunication

Al the above contracts will be Tinanced as a package. Howcver, drifling of the

peathermal sicam production wells is being doue 1w a sepaste contract, which is
tinanced scparately and is ongoing,

Aren to be Assessed

A map is attached showing the propused Olkaria 1V and Otkaria 1 Unis 4 and 3
power plats will be loeated. A keteh map showing the proposed ronie of the high
voitage fransmission fines is also aitached,

Ssmmary of Eaviraamental aud Social Setting

The Ofkaria geothermal project area already bas four geathermal ponwer stations in
operation including bwer stations operaed by Independent Power Pducers (1PPS).
The existing 45MW and propissed Ofkarin 1 Tnite 4 and $ are located on KenGen

land which is alse gazciied as a National Park (Hell’s Gute Natioual Park). The park

;
"
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has wild animals and is frequently visited by both local and foreign tourists. Many
tourists especially schools and other institutions visit the park to sec the geotherma,
power stations. Olkaria IV is located on private land (Kedong Rench) adjacent t
HellsGate National park. Some Maasai communities live in some parts of the Kedong
Ranch. Lake Naivasha, which is a Ramsar site, is located about 15 km to the North &
the project site.

EIA REQUIREMENTS AND REGULATIONS

The proposed project fails under the Second Schedule Section 58 Paris (1) and (4) C’;J'
the Environmental Management and Co-ordination Act (EMCA) of 2000. Unde
EMCA, an FlA swudy is mandatory and an EIA License must be obtained from the
NEMA before any developments of the proposed geothermal power projects at¢
undertaken.

fn addition, the BIA study process including the content of the reports will b
governed by the applicable local and intemational standards and best practices, suC
as World Bank EIB, JICA, and AFD operational policies, guidelines and standards 0D
geothermal power projects and relevant intcrnational environmental agrecments ¥
which Kenya is & party.

STUDY AREA OF LIKELY MAJOR IMPACTS

The projects avea already has four geothennal power siations in operation including
two stations operated by Independent Power Producers (IPPs). Olkaria 1 is ©7
KenGen land which is also gazetted as a National Park (IlellsGate National Park
The paric has a variety wild animal and avifauna populations and is frequently visited
by both local and foreipn tourists, Many lourists especially from schuols and othe
educational institutions visiz the park (o sse the geothermal power stations. In additic
to the HlellsGale National Park, there are many private owned pame sanctuaries in
Naivasha.
The vepelation types are mainly asscciations of Farconenthus (Mleleshwa) ar
Acacia species

Ofkaria [V is located on private land (Kedong Ranch) adjacent to HellsGate Natiow
Park. Some Moasai communities live in some parts of the Ranch. Lake Naivash: |
which is a Ramsar site. is located about 15 km to the North of the project site. The
lake provides water requirements for domestic comsumption. horicultural Llanning
geothermal drilling and power plant operations, armong other ceonomic activities. The
horticultural farms have large nismber of workers as they are Tabor nepsive. A
nwnber of tourist holels offering accommodation and conference facilitics, have bee
developed in Naivasha evpecially arcund the Lake Naivasha.

SCOPE OF SERVICES

he EIA Stwdy Reports will deseribe the boundaries in time and space. The emporil
boundartes of the study (the length of time over which project environmental effect
tpositive and negative) are anticiprled to ocourd will reflect the decommissioning
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period, and extent of any potentially significant environmental effects {positive and
negative) that may remain beyond the decommissioning period, including any
potential accidents or malfunctions of the proposed geothermal 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 ot anticipated positive and negative
environmental effects, including cumulative environmental effects. 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.

The Projects Overview
Proponent and Projects History

Provide the name of the proponent, the name of the legal entity that will develop,
manage and operate the proposed Projects, a corporate profile, and an overview of the
Projects.

FIA Study Area

Provide maps showing boundaries and a legal deseription of the proposed tease ares,
the development area und #11 focations of proposed development activities. Tnclude
the lands that will be direct’y 1 isturbed by the Projects or by associated infrasiructure
as well as cumulative, reg omal, spatial and temporal aspects for individual
environmentel compoenents ooiside the Projects Awa and lease boundaries where an
eoviconmenial offect cun reasouably be expected. lustrate the Study Area on
tapographic maps and phatos,

Tnclude:
(i) Maps of appropriaic scale to identify the proposed development area. the

status of land tenure, oxisting and proposed land  dispositions, and the
focation of infrasiructure associmed with the Projeots;

{11} The location of streas amd other geogeaphic information such as natural
features that may be alfected by development within the Projects Area ar
changes w imbrasteucture us a result of the Projects development:

tiy The rationale used to sel o boundaries for BEA Study Areas for
envirommenisl componends: and

iy Discussion of how the Study Areas were adapted or moditied through the

public participation process,
Project s Componcnt and Development Schedules

Provide a development plun amd overvicn of the prejecis components that are

maoposed, mchuding

R OGNSR WS NI MR %
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S.4.4

5.4L6

1) Activities associated with the construction, operation, restoration, and
decommissioning of the projects, and associated infrastructure;

(i)  The phases of the proposed development including construction, operatior,
restoration and abandonment; and

(iiiy  The proposcd development schedule for each phase of the Projects.

Project Justification and Alternatives

Discuss the need for the Projects and consider the implications of proceeding with the

Projeets, specifically addressing the following:

{1 The additional energy capacity the projects are expected to provide;

(i)  Alernative methods of electricity generation;

{(iif)  Existing and alternative Projects infrastructure;

(ivy  Anoverview of any alternatives considered economically feasible; and

{v} The implications of development for poiential future developments in the
Projects Arca of influence.

Regulatory Review

Tdentify all regulatory approvals applicable to the Projects, includimg environmental
and operational approvals at the municipsl and national levels. Sumnarize
eovernment policies, integrated resource plans, and planning or study initatives
pertinent o electricity generation and geothermal development and discuss their
implications for the Projects. Review applicable international agreemems pohues
and guidelines and indicate their implications on the proposed projects.

Summary of ElA Reports

Summarize the BJA study report including environmental and gocio-coeonomic
implications of key construction aad operation activities associated with the Projects,
proposed mitigation sirategies, residual impacts, monitoring programns, cumulative
effects and any follow-up programs required.

Include a glossary of tenns and a list of sbbreviations to assist the reader in
understanding the material presenied. lnclude tables that cross-reference the report (¢
the EIA Terms of Reference and 1o any current applications submittad pursuant to te
national legal requirements.

Dexcriptinn of the Preposed Projeets

Development of Project Sites

Describe the site selection, project compemenis and provess for the proposed facilities
including the following:

T} Uhe ceonomic, tweehnical and coviconmental Lactors that conribuied 1o fhe
deeision-making process for development within the Projects Arga
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(i  The sitc selection process for new infrastructure such as focation of new
powerhouse, office buildings, access roads, water supply. cte, Indicate the
technical, geotechnical, economic and environmental criteria considered;

{ii}  The general geothermal development activities and schedules that characterize
the  construction, operation, restoration, and ebandonment phases; _

{(iv) T'ne proposed geothermal power plant construction methods, designs criteria,

development activitics and schedules for the Projects, including activities such

as vegetation clearing, soil salvage, waste disposal, road construction,
water quautities, and reclamation;

v} Maps and diagrams at appropriaic scale to iflustrate the development plan.
management systems and associated wnfrastructure; and

{(vi}  Specific activities that will be undertaken to prevent or reduce the potential
adverse environmental or social impacts through project processes,

Tafrastructure, Utilities and Transportation

Describe infrastructure components, proposed and existing, for the development

within the Projects Area of influence. Pescriptions of infrastruciure will include the

following:

{1 Public and worker access:

(ny  Utilites;

(iil)  Raw maoterial handling and transport;

vy Components iden'ilicd theough publc pacticipation prograny

{v} Locaton plans foo infrastructure such as  processing,  office,  waste
management  {a i ey

{(vi}  The anticipated changes o wvaffic (c.g.. type and volumer ou public roads.
from  the project site, during the construction and operation of the Project.

{vit}  Discuss and evaluate any expected impact and suggest any reqidired mitigation
measures;

(viity  How the maierials will be mioved 10 and lrom the site:

{2 How watercourse crossings witl he handled; and

{xi How public wccess to, or within the Projects will be muanaged for cach phase
of the Brojeel

Adr Ernisyions Muanugemen

tdentity all poteatial sources of vmissions fron development within the Project Ared.

for vach source:

{1 Describe the amissions (HES. 8O COL wial particudates PV, DM,
Volatile L, metds, etc; from the project including omissions  from,
aperating equipment, vehicles, vemiikativn, bt _
facilities;

(i1} Desceibe the inoniiortng nd coniral - sers that Konen
and

road. comsher and other

sRposes o usel

l
|
:
:
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(iif)  Describe the management program to address all relevant fugitive dust and
other emissions, ’ ~

5.2.4 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 20¥

chemicals that the project plans to use, and: o

(i) Provide a baseline description of water quality through use of water sampits
tested in NEMA accredited laboratories. '

(iiy  Identify potential sources of water quality concerns associated with the
Projects;

(iii)  Describe plans to monttor and prevent or reduce impacts on water quality:

(iv)  Provide descriptions and drawings for water management facilities,

(vi  Quantify water diversions from surface water or well water systems to meet
process and poteble water requirements, indicate the source of the water and
release locations; aud

{(viy  Provide a summary of KenGien management plan to prevent or reduce impacts
io surface and groundwater flow, and a spill response plan should an
accidental release oceur.

v
!‘s-) '
(743

Hazardous [Tydrocarbons, Chemicals and Waste Mavagement

Provide a wastc management plan for the proposed operation, including information

on waste quantities, storage, handling and disposal methods for cach waste type, and:

{1} Powential sources of wasle associated with the Projects; .

{ii} The location and amount of all chemicals stored on site with a desertption ol
confainment and environmenial protection measures;

(it} Ideotify the location, nature and amount of on-site hydrocarbon storage;

(ivy  Discuss coptaimment and other environmental protection measures;

{v¥  Demonsirate how selected practices comply with national regalations; and

{viy  Descrihe KenGen's plan o minimize and recycle wastes, where possible.

Lt
[
=

Maonttoring, Operation and Coatingency Plans

Summarize the key clements of environmenial, health and salory plans and programs.
and deseribe corporate pelwics and  procodures, operator competeney frainmg
programs, spill and cmission reporting procedures, and emergency response plans.

Fi
ot
.

Restoration and Closure

Provide a conceptual site sbandesiment and restorstions olesure plan for the Projects
Area. mehading:
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{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 the restoration
plan will meet those objectives; _

(i)  An outline of the restoration schedule and a description of how restoration
suceess will be measured and evaluated;

(iv) A re-vegetation plan including flora types, timing, moniloring, interim land
management (erosion confrol) and invasive species control;

(v) Ainticipated waste types, their sources and amounts;

{(vi} A waste management Plan for the decommissioning exercise; and

{vil} The anticipated differences between pre- and post-development landscape of
vegetation types, wildlife habitats, aesthetics, tradilional uses, recreation use,
or commercial operations.

Environmental and Sociaf Impact Assessmont
Impact Assessment Requirements

Provide information on the existing environmental wesources and resource uses that

could be affected by proposed geothermal developments. Identifv the environmental

componenls polentially affected by the Projects. Describe and rationalize the

selecdon of key indicators selected. These cnvironmental indicators wijl be used (o

estimate the scale of impact and to evaluate the appropriateness of the envirommental

management programs. For cach environmental component and indicator:

{i} Describe the existin ; b seline condition;

(ii} {dentify the activitics a:socialed with the Projects Area ihat have the potential
to affect the enviror meatal component and indicator heing vonsidered:

iy Deseribe the pature of the covironmenta! effecis associated with the Projects,
including information on magnitude, probability of ovcurrence, frequency,
exten!. duration and seasonal timing for each cnvironmenud effect;

{ivy  DPresent eovironmental protection plans 0 prevent, minimize, or mitigaie
negative environmental effects from the Projects; and

() Present an Environmental Management Plan (o dentfy, monitor and manage
patential environmental changes in order ic demonstrate that the Frojects will
aperate in an epvimumentally sound mamner over the Life of the Protect

Cuomulative Eaviconmental Iupucts

o assess the cumulative envirommental effecs:

{1} Describe the methodology used w identty and assess the cumulative elltets
and provide the detail as to bow conclusions were drawn;

() Deline the Stdy Area’s spatial and  temporal boundazies  for cach
enviropmental component and indicator axamined:

(i) Assess the reasonably-foreseenble envivommental effects ot the proposed
Projects in combination with ofiier existing and propused Projects, activities
and land uses nhe wegion: and '

v

5

£
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{iv)  Assess the appropriateness of information from other developments used and
identify any deficizncies or limitations in the information.

Description of Bascline Envirenmental and Secial Conditions

Collate, evaluate and provide baselines data on the relevant physical, biological, and
socio-economic characteristics of the development site and area of influence. These
include: :

The physical environment: geology and seismic history of devclopment arcas.
topography and drainage patierns, soils, climate and meteorology, ambient air quality,
ambient noise emissions, noise and air emission sources, surface and ground water
hydrology, water resources and adequacy of supply, existing waler pollution
discharges, and receiving water quality and other parameters .

The biclngical environment: type and diversity of flora and resident and migraiory
faunal composition, rare and endangered species within or in areas adjacent 10 the
project development sites or high voltage wansmission loes, sensitive habimaf .
weluding parks, or reserves, sipnificant natural sites efc., species of commercial

importance and species with potential to become nuisance. vectors or dangerous.

The socio-economic envirommenl: including both present aund projected where
appropriate, population structure, land tenurc and land usge sysiems. plaoned
development activities, community structure, cmployment, distribution of imcomcj
goods and services, recreation, public health, cultural properties {archacological and
historical sites), indigenous people, customs, aspirations and attitudes.

Irescription of relevant Legislative and Regalatory Counsiderations

The relevant tegulations and standards governing envirenmental quality, health and
safety, wildlife conservation and uther ccolugically sensitive areas, fand use, efo. al
loval, regionel, national and international levels, shall be described. These (nclude, the
national EMCA (1999), Environmenta! (Impaci Assessment and Audir) Regulations
of 2003, Wildlife Management Act, Water Act, OHSA {2007) ete. and applicable
mternabional guidelines such as the JDA, BIB. AFD ete. If ransboundary impacts are
fikely, relovant conventions should he deseribed.

Determinativa of Potential Impacts of the Proposed Geothermal Projects

Uhe YA study team will be requirest to camy out an initial scoping of the potential
environmental mpacts arising from the proposed project. Further sceeening of the
mpacts will be Jdone o narrow down to the mos: sigaificast  impacts after
wentilication of the poitential eovironmental mpacis. These will include but nat
Himised 1o the following:

A deseription ol all the environmenial impacis on nature and human environments
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5.6.1

(i)  Air quality - impacts of fugitive dust and gaseous emissions for cxamaple
hydrogen suiphide (H;8) on ambient air quality and health of workers

(1)  Noise emission

(ilfy Water sources, quality and quantity

{ivy  Wildlife conservation

(v}  Social concerns

{viy Traffic

(vii) Vegetation cover

{viil) Induced land use changes

(ix)  Occupational health and safety hazards

(x3  Solid, liguid waste disposal

L.and Tenure and Land Use Sysftems

Provide the loflowing:

{i) The cxisting land uses in the Study Area including, commercial, fishing,
agriculture, forestry, wildlife and tourism and cultural uses;

(i) Describe the land tenare and land ownership systems i the project area;

(i)  The local community traditional and existing land use practices including
agriculture, water source, livestock keeping and fishing:

(i¥y  Any unique sitas or special features in the Study Area;

{v} The land use inlerests of other groups or community initiatives;

(vi}  Description of the land use and resource policies and planning initiatives in
the Study Ares, i icluding wildlife management amd conservation, hasin-wide
integrated manag ement plans, water. and the energy policies of Kenya,
components of the Projocts that Leve the potential fo affect other land uses.
and discuss the nature and significance of the effects on hose land uses;

(vii)  The aesthetic impacts of the Projects on regional recreation activities and
public land uses during and afier devejopment;

(vitly  Mitigation strategies (o address these anticipated impacts. and  outline
KenCien's management capacity to implement these siraicpies;

(it} The public participasion grogram and plans fo mitigate mpaciz with the
existing land users;

) Deseribe the effects of inercased waffic on pansportation ronies;

(xi) Fhe cumulative effects of the Projects relative o other existing or propused
projects an regiong’ and public fand uses, meluding agriculturs and
settlenents

(it The plans w mitigate the ofleeis of the Projects and alternatives considered.

Chimate, Air Qualite and Noiss

Discuss the baseline climatic and ambient air qualing and neise amissions condilions.
fn addition, model dispersion of slenifited ar polluinis and naise spread and provide
he foliowing infowmation:

g Projects compooenis and activivios that =il ardeen air quality both focatiy and

{
{1

regio
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{vii)

{viil)

{ix)

{x)

{xi}

Air quality componerits of concem, including emissions from point sources
and their dispetsion contours, fugitive dust, construction, and vehicies;
Possible effects from the dsposition of primary perticulate matter and impacts
on surface water, soil and vegetation;

The nature and significance of changes in ambient air quality expecied a$ 2
result of the Project and the impacts associated with these changes.

Discuss how air emissions will likely disperse in the Study Area '
Describe methodology used to determine changes in ambient air quality,
justify the methodology used, and identify any shortcomings or constraints OB
the findings;

A plan to minimize dust emission levels from the Projects;

The nature and significance of changes in noise levels as a resuli of the
Projects;

The implications of increased hydrogen sulphide gas and noise levels a}!ld
proposed mieasures to minimize hydrogen sulphide gas and noise resulting
from the development. This will be done considering magnitude, frequenty,
duration and time of day and the perlormance potential of these measures;
Cumulalive effects of the Projects in combination with other activities in the
regtonal Study Area; and ‘
Mitigation and monitoring measures to address climate, air quality and noise
congerns.

Genlogy/ Hydrogeology, Terrain aud Seil Profiles

Describe and map, on an appropriafe scale, the geology, terrain and soils, und
drainage patierns ol the Projects Arca. Also provide the following:

P

()
{ii)

(i1}
{1v}

(v}

(¥}

{vit}
{vili

{ix)

A biophysical map of the Study Arca, inchuding mapping of topographic and
geologival and hydro-geologic features;

A evaluation of the sensitivity of geological properties in the area in reiation
to the projects and to project activitics such as earthworks:

Soil materialy and landforms in the Prajects Areas prone to erosion:

An evaluaiion of the geologicai stability of the area including the frequency
and magnitude of earthguekes in the arca;

The vomponents of the proposed developmenis thal have the potential te
affect geotogy, hydro-geoloyy, 1errain and soils;

The nature and significance of the anticipated changes 10 the pre-development
topography. elevation, diginage patterns and soils that wili result from surigee
disturbance at the site and any potential for subsidence;

A soil managemcert plan 1o ensure proper soil  salvage. stompe and
replacernenl when required for westorption:

Cumulative effects af the Projects fn vombination with ather setivities in the
regtonal Study Aven: and

Mitigation measures 1o be implemainted 1o reduee impacts of offects.
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5.6.4 Vegetation

5.6.5

546

U] Describe and map, the vegetation communities in the Projects Study Area;

{iy  Deseribe and evaluate the forest resources, if any, alfected by the Projects
development,

(iiiy  Identify the components of the Projects development that have the potential to
affect vegelation and forest resources; .

(ivy  Driscuss the mitigation measures to be implemented to minimize impacis en
vegetation and forest resourves;

(v)  Identify rare, threatened or endangered plant species or communitics found
here and their associated habitat requirerments;

{(vi)  Describe measures 1o aveid or minimize disturbance to rare plant species and
commuanities. and

{vil}  Identify cumulative effects of the Projects in combination with other getivities
in the Study Area.

Wildlife

)] Provide a defailed description on the wildlife types (both terrestrial and
aquaticy in the Arca of Sudy, X

{ity  Describe wildlife habiaf tvpes. quality and wildlife use in the Projects Area 0l
influence;

(iiy  Identify powntiaily significant wildiife species, and associated habital
requirenens;

{ivi  Identify the compe eits of the Projects thal have the potential to aftect
wildlife. wildlife hat it 1 use and habitat quabity; '

{vi Identily indicator spac es in the Projects Study Area where thoey assist in the
understanding of the impacis o{ the Prgjoets;

(viy  ldentify the predicted cffects of the Projects on wildlile, wildiife habitat and
habitat quality during and following decommisgioning: and

(vii} A mitigation plan to minintize wildlife habitat loss and disturbance to wildlife;

(viid) identify cumulative effects of the Projects in combination with other activities
in the regional Sty Ares,

Hvdrolegy

Describe the fotlowing:

{1}
)

(i)
{1v)

AN

The surface drainuge padens and surface and soderground seater hydralogy
af the Study Arca,

fdentify the infrastruciure that will be used 0 meet dratnags
five protection dnd sewage management vogitremenis al s

Identity wastewatar efffuents and runofl from the Projects Arcos of indluence:

[he oiterations in surface Jraimage potier 3t the Projeais. the impacts of
these changes on downstream sreas and by these tmpacts will e mitigaied
and moniioned:
DHseuss the probable sananum food onnd sasimm
refative to prajec dusign and subsequeni inandatim of swrroending land.

PINCEES Wil ter,

precinitation ovents

1
|
1
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5.6.9

(vi}  [dentify cumulative effects of the Projects water requirements in gombination
with other activities in the regional Study Area.

Water Quality

Undertake the following:

1 Describe baseline water quality conditions in the Projects Area of influence
with reference to the appropriate water quality parameters;

(it The activities that have the potential to affect surface and underground water
quality and aquatic communities during the life of the Projects;

(i)  Assess the magnitude of the poteniial impacts of activities on surface waler
quality; )

(iv)  Determine the local and regional extent of potential impacts as well us thel?
frequency, duration, magnitude and seasonality; )

v} Assess the magnitude of vach potential impact on water quality relative ©
existing water quality and accepted water quality guidelines;

{vi)  Describc the proposed miligation and monitoring  measures  (water
management and wasic waler management ireatment sysiems) 1o protect water
quality; and )

(vif)  The camulative effecs of the Projects in combination with other activities in
the regional Study Area,

Fisheries

Pravide the following:

(i) The fisheries resouwrce in the Projects Stady Area of influence, including
species composition. distribution, relwtive sbundance. seasonal habitat
movement  patterns and general life history patlerns:

(i Idemify eritical or sensitive habital such as spawning, rearing, and migration
areas, with reference o species” distribytions:

{iti)  Tdentify the componenis and activities agsaciated with the Prajects that have
the putential to afect the fisheries resource and habitm during and after
the Projeet development;

{ivy  Discuss the nature and significance of the predicled impacts, their dusation
and their spatial extend (she-specific, local, or regional);

(v A propesed mitigation plan o minimize offects on the fisheries resourve and
habiat ad

iy lekentily cumulative effecs o the Projects in combinalion with other activities
i the regiouud Stady Area

Sociaf and Bconereic Information

Diseuss the nature and significance of the operations m the Frojects Area of influence
on the regional and local socio-ecunumic conditions and the impacts associated with
these efiects. mcluding consideration of she Tollowing:

(i Workforee:
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(ii)  Local employment and training;

(ifi)  Market opportunities and procurement;

(iv)  Local services and infrastructure;

(v} Timing and size of workforce during construction and operation;

(vi}  Tourism, recreation, hunting, and fishing; and

(vi) Population changes; :

(vili) Discuss corporate policies and programs respecting the use of local, products
and services, including an estimated breakdown of {ocally and aon-locally
sourced ruw malerial, construction labour, and total oversll bepefits of the
proposed geothermal development:

(ix}  Discuss the socio-economic implications of not proceeding with the Projects:
and

{x)  Identify the measures proposed to enhance positive effects or mitigale

W
A

nepative elfects.

18 Peblic Health and Safety

Describe aspects of the Projects that may have implications for public health and
safety and:

@
(i)

Gii)

Describe plans to preveni or minimize the potential for adverse impacts 01
public health and safety;

Identify concems, if any, raised by the public during the environmental
agsessten! process with respect to heaith and safety; and

Provide 2 summ: ry of the emergency response plan and discuss mitigation
plans that will b implemented to ensure workforee and public safety during
construction and aperation of the Projects.

Analysis of Projects Alternatives

A compartson of the proposed projects site. design, technology, processes, and
mitigation measuees for adverse negative fmpacts with any other alteralive power
projects including “No Prpject Option™ will he made.

Identification of Instiutional Needs 1o Implement E1A Reenmmoendations

Review the insiitutional {iomework at natioval, rvegional and local levels and
recormmend  sleps (o strengthen or expand them so that (he managoment and
monitoring plans 1 the BIA can be offeciively implemenizd. The reviews may
include enactment of new laws and regulations. agencies. inter-sectoral arpangement,
management procedures. kratning, finsocial support etc.

Development of Eaviroomental Management Plans (RMPs)

Develop Environmental Managermeant Plans (0ME<) for cach of the proposed projects
wilh details of Feasible and cost effective mitigation measures 1n prevent oy reduce
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each of the anticipated significant negative environmental and social impacts 10
acceptable levels. Include measures to address emergency response requirements for
accidental events. The impects and costs of implementation of the mitigations and
institutional and training requirements will be estimated. Compensation to affected -
parties for impacts, which cannot be mitigated, shall also be considered. The EMPs
will include the following;

) Work programmes,

(1) Budget estimates

(iiiy  Schedules,

(iv)  Stalfing and training requirements

{v) Assiprment of responsibilities for implementation of the EMP.

L
<

Development of Monitoring Plans

Detailed monitoring plans for each of the proposed peothenmal projects will be -
prepared to monitor the implementation of mitigation measures and the impacts of the
proposed projects during construction and operation. An cstimate of the capital and
operating costs and a description of other inputs such as training and institutional
strengthening needed to implement the plan shall be included.

W
—

Stakeholders Consuitations and Pablic Participation

KenGen will finance and assist the ElA consultant in obtaining the views and
contributions of the stakeholders and the public. The congultant will provide relevant
materials 1o affected groups and interested parties in a timely manner prior 10 -
consultation and in a form and language that is understandable and accessible to the
groups being consulted. The Consultant should maintain a record of public
consuitaiions and the record will indicate: means other than consultations e.g Surveys
used to seck views of stakehoiders; the date and Incation of the consultation meetings,
fist of attendees and their affiliations and contact addresses: and summary minules.

In sumunary, the Consultant is expected to doseribe the following:

i Public participation program for each of the Projects, including consultation
with focal communities:
{(iiy  Public participation methods, timing, and the type of information provided W

the public;

(i Sumunanze the dssues identified during the public participation process
including the views ol the verious parties with respert o these issues:

ifv)  Include o list of the stakehoiders that were represcnted during the public
participation procuss;

(v} The responses to ssues or soncerns raised during the public participation
program: and

{vi} Digcuss public input that has been incorporated into the proposed Project
design, enviconmental mansgement systems. mitigaiion plans, and monitoring
programs.
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6.

REPORTS

The ESIA repost shall be concise and limited to significant environmental and social
issues. The main text should focus on findings, conclusions and recommended
actions, supporied by suminaries of the data collected and citations for any references

used in interpreting the data. The FIA report shall be organized according to the
outline below:

(i Executive Summary

(i) List of Acronyms and Abbreviations

(ifiy  Table of Contents

{ivy  List of Tables and Figures

(v) Policy, Legal and Administrative Framework
{vi¥  Description of the Proposed Project

{vii}) Baseline Naia

{vitl) Significant Envirommental lmpacts

{ix}  Analysis of Ahernatives

{x) Bovirommental Maan » ment Blaat (EM1?)
(x1y  Fovironmenial Montoring Plan

(xit}  Stakcholders Consubistions and Public Participation

(xiit)  An identification of {inps in Knowledge sud Uncertaintios, which wore
encountored in comptling the information:

(xiv) An Foonomie and Social Analyvsis of the Proposed Project

frvd o Appendices  Listof BLA Dxperis, Refarenees, Records of Meetings ete

CONSULTING TEAMS

s 1A study will require int=daciphings analysis, Phe shills reguired include ihe
nfloawing:
(i Favironmentad Managomen and Planong

(i} ieology

iy Hedralopy ] Ho droy
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