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EXECUTIVE SUMMARY
E.1 INTRODUCTION

This section provides a concise, Hegkl overview of the entire report providingothiective, key findings
andrecommendations

The Geothermal Development Company (GDC) is mandated to develop 5,000MW of geothermal power by
2030. Kenyads geot her mal resour c e sreasalong thelKesyarr i but e
Rift, inclding Menengai, Olkaria, Suswa, Longonot, EburruBagaia, Lake Baringo, Korosi, Paka, Lake

Magadi, Badlands, Silali, Emuruangogolak, Namarunu, and Barrier. Among thesgost@Suswa
Geothermal Project is a key initiative aimed at harnessihgrrgabtenergy for sustainable power
generation.

The Suswa Geothermal Prospect spans an estimated 750 kmz2, extending westward into Narok County,
southward into Kajiado County, and northvtavehrdsNakuru County. It is geographically located between
Northings (9860@®885000) and Eastings (1982@6000) within UTM Zone 36°S, Arc 1960 Datum. The
prospect lies approximately 20 km southwest of Mt. Longonot, within the southern sector of the Kenyan
Rift.

An initial Environmental and Social ImpAssessmer(ESA) was conducted in 2013, resulting in the
issuance of license by the National Environment Management Authority (NEMA). However, due to
subsequent environmental, social, legal, and policy changes, an updated ESIA is needed to ensure
compliance with curreKenyan legislation, including the Environmental Management and Coordination

Act (EMCA) 1999 (Revised in 2015), its regulations, and IFC Performance Standards.

To this end, GDC commissioned Ecoscience and Engineeringfreptre associat&shvironmenth

and Social documentation tivatludedpreparation o new ESIA study update the 2013 ESIA report

including Stakeholder Engagement report (SEP), Landithwgusd Compensation Framework/
Plan,Indigenous Peoples Plan (IPP) and Community Developnanéwork (CDF)

E1.1 Project Location

Location of the proposesklissitesare Exploration wedlitel (SW01) Northings 9868534 Eastings 204196;
Exploration wellsite 2 (SWO02) Northings 9874476 Eastings 208591; Explonagtinsite3 (SWO03)
Northings 9873804 Eastings 201954 and Explorationsiteet (SW04) Northings 9877644 N Eastings
204168.

If these first exploration wells are successfulpstigppraisal wells will be drilleddemarcate the exten
of the geothermal resources before engiaringroduction drillingn casehe field proves viable.

E1.2 ESIA Study Methodology

The ESIA methodology followed a systematic process that predicted and evaluated the impacts the project
could have on the physical, biological, social/-ecoimomic andultural environment, and identified
measures thabeothermal Development Company (GD@l) takein consideratiorto avoid, reduce,

mitigate, offset or compensate for adverse impacts; and to enhance positive impacts where practicable. The
study methodolyy comprised of the following activities:
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Preliminary Meetings;

Desktop Review;

Environmental Screening;

Environmental Scoping;

Stakeholder Engagement

V Initial Stakeholder / Sensitization Meetings;
V  Public Consultation Meeting;

V  Public Disclosure Meeting.

= =4 =4 4 =4

1 Environmental Baseline Data collection;

Site Evaluation and Collection of Biophysical Data
Soil Analysis;

Ambient Air Quality Assessment;

Ambient Noise Assessment.
Ecological/Archaeological Assessment;

Baseline Socieconomic Studies;

Data Evaluation, Analgsand Reporting

<LK <K<KLK<LK KL

E2 PROJECT DESCRIPTION

The projecsiteis located in Mount Suswa and its calderas, tndiehseNarok East and Kajiado West sub

counties of Narok and Kajiado Counties respectively. Mount Suswa is made up of two calderas; the inner
(yownger or smaller) caldera and the outer (older or major) caldera. The outer caldera measures about 10 km
in diameter and has a general BMEW orientation. The inner caldera has a diameter of about 4 km and a
central resurgent block that measures about & kidnameter. Hydrological recharge for the Suswa
geothermal reservoir is from the rift flanks of Mau and Aberdagss. The recharge occurs through
detachments and rift faults.

The propose&uswaeothermal drilling project will comprise of the faigwbomponents:

Access roads;

Well pads;

Laydown area;

Water supply network;
A Drillerscampsite and
Geothermal wells.

=A =4 =4 -8 4 =9

The consumables that will be required for drilling of the proposed geothermal wells are provided below:

Drilling detergent;

BentonitgDrilling mud);

Drilling polymer;

Blended cement;

Cement additives including mica flakes;

Diesel fuel and engine oil for the generators to power the rig;

= =4 =4 4 -8 A
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1 Water for drilling and
9 Corrosion inhibitors.

An approximate voluna 140,000 cubimetres of ater 350,000 litres of diesel fuel, 400 tonnes of cement
andl tonne Bentonite (drilling mudjlMbe required to drill a single well.

E3 LEGAL FRAMEWORK
The applicable frameworks that have been used in this study are:
a) NationaEnvironmental Regulaydframework

The applicable environmentakgulations and policies in Kenyhat have been utilizednclude the
Environmental Management and Coordination Act (EMCA)(H®&@Sed 2015and the associated
regulations.

The proposedyeothermal drillingroject is listed under the second schedule of section 58(4) of the
Environmental Management and Coordination Act, 1999 (Rev, 2015) and Legal Notice No. 101 of June 2003
(Environmental Impact Assessment and Audit Regulations (Rewa2€d®izes this projess higkrisk

project.

b) International Standards

Under the IFC Performance Standards (2012), the proposed projenigusivironmental and social
impacts thatuts across the entire spectrum of #réoRnance Standards;

The applicable IFC Perfornte Standard®levant to the proposed Suswa geothermal drilling project are
summarizeth Table 1below.

Table 1 IFC Performance Standaaisl their relevancy to Suswa geothermal projects

PS | Performance Standard | Relevance to Geotarmal Remarks

PS1| Assessment and Ensures that geothermal drill Applicable
Managemenof projects conduct thorou¢ There are Environmental a
Environmental an( Environmental and Social Imp{ Social risks that will arise dur
Social Risks ahmpacts. | Assessments (ESIA), iden| drilling of wellsand associate

potential  risks, and devel infrastructures.
appropriate nigation measures.
PS 2 Labour and Workil Focuses onwo r k déealthd an¢ Applicable

Conditions safety, ensuring proper lal The proposed project shal
conditions, anchddressing concer engage both  skilled and
related to working unskilled workers to

offer services in the project ¢
their welfare will need to |
taken care ofThe project wil
have to omply with best labot
pradices/
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PS | Performance Standard | Relevance to Geotarmal Remarks
PS 3 Resource Efficiency g Ensures resource efficiency (¢ Applicable
Pollution Prevention water, energy) and proper wg There are project activities |
management (e.g., drilling m maintenance of vehicles 4
chemical disposal), andollution| machines, fugitive dust 4
prevention from geotherm exhaust emissions that have 1
effluents aneémissions. potential to cause pollution.
PS 4 Community Healtl Focuses on community health ¢ Applicable
Safety, and Security safety, including managimgigsions Community members will |
(e.g., HS), ensuring local saff employed in the project. Projj
protocols, and establishi| vehicles will also be transport
emergency response plans | drilling equipment, materig
potential accidents. and waste outsd the site
exposing community memb
to safety risksThe Community
will be involved in the secur|
management of the project.
PS § Land Acquisition and| Ensures that land acquisiti Applicable
Involuntaryresettlement| processes are fair and transpal PS5 recognizes that projg
and that communities are n¢ related land acquisition 4
involuntarily  displaced due | restrictions on land use can h
geothermal  drilling  operatiol adverse impacts (
Measures for livelihood restorat| communities and persons tl
are included. use this land.Proper lanc
acquisition protocols will
follow and livelihoo(
restoration measur,
implementated/
PS ¢ Biodiversity Conservat| Addresses  impact on  lo{ Applicable
and Sustainal biodiversity and ecosystel PS6 recognizes that proteci
Management of Livil especially in sensitive areas, | and conserving biodiversi
Natural Resources ensures sustainable managemel maintaining ecosystem servif
natural resources (e.g., water bo| and sustainably managing Ii\
local habitats). natural resources g
fundamental to sustainal
developmentFor this project
Mt. Suswa conservar
becomes of keybiodiversity
interest.
PS 7 Indigenous Peoples Ensures that Indigenous Peop Applicable
rights and cultures arespected The Maasaicommunity, whg
during geothermal drilling projeqd reside within the propose(
Free, Prior, and Informed Cons{ project area are regarde
(FPIC) is required for projects th indigaous peoplesand FPIC
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PS | Performance Standard | Relevance to Geotarmal Remarks
affect indigenous territories | protocols will be adoptetliring

practices. the study and implementati
of the project
PS8| Cultural Heritage Ensures that any cultural | Applicable

archaeological sites near the dri Before drilling, surveyto
area are identified and preser| ascertain the presencé any
respecting the cultural hage of archaeological or cultural si
local communities during operatio| to avoid disturbancewvill be
conductedThe cultural right
of the local community will t
respects.

The RdevantWor | d Bank ( WB) G ramd uSpaiak Staffds (ESS) relevantetoSussva
project cs are shown in tHable 2below.:

Table 2. World BankGroup Environmental and Social Stand&8S) (

Standard What It Means for Ge®thermal

ESS1 Assessment and Management of | Conduct a full Environmental and Social Impact Asses
Environmental and Social Risks and Impg (ESIA) for the drilling phase.

ESS - Labor and Working Conditions Recognizes the importance of employmcreattion and
income generation in the pursuit of poverty reduction a
inclusive economic growth.

ESS3- Resource Efficiency and Pollution | Sets out the requirements to address resource efficien
Prevention pollution prevention and management througtie
project lifecycle. This includdsandling drilling fluids,
managing emissions (likesHjas), proper waste
management, and water use efficiency.

ESS4- Community Health and Safety Addresses the health, safety, and security risks and im
on projeciaffected communities and the corresponding
responsibility othe project proponento avoid or
minimize such risks and impatts$s shoul@ddress risks
like seismicity, chemical leaks, and accidents. Emerge
response plans are required.

ESS5- Land Acquisition, Restrictions on | Involuntary resettleant should be avoided. Where

Land Use and Involuntary Resettlement | involuntary resettlement is unavoidable, it will be minim
and appropriate measures to mitigate adverse impacts
displaced persankost communities will be carefully
planned and implementé&this includetand access for
wells, access roads, and pipelines must respect peoplgq
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rights and livelihoods.

ESS6- Biodiversity Conservation Recognizes that protecting and conserving biodiversity
sustainably managing living natural resources are
fundamental to sustainable depelent and it recognizes
the importance of maintaining core ecological functiong
habitats, including forests, and the biodiversity they su
The praosed project drilling near sensitivédt Suswa
ecosystenend hencetrong biodiversity manageinen
measures are needed.

ESS? Indigenous Peoples/SubSaharan | Ensures that the development process fosters full resp

African Historically Underserved the human rights, dignity, aspirations, identity, culture,
Traditional Local Communities naturdresourcéased livelihoods of Indigenous Peopleg
ESS8- Cultural Heritage Sets out measures designed to protect cultural heritag

throughout the project ligycle Before drilling, survey for
any archaeological or cultural sites to avoid disturbanc

ESS10 Stakeholder Engagement and Effective stakeholder engagement can improve the
Information Disclosure environmental and social sustainability of projects, enh
project acceptance, and make a significant contributior
successful project desigd anplementation.

E.4 BASELINE ENVIRONMENTAL AND SOCIAL CONDITIONS
E4.1 The Physical Environment

The project area lies in two administrative sub codnKefiadoWestand Narok East. The proposed
project site predominantly exhibits Arid and -PeitiiLand (ASAL}like conditions in the better part of the
year except during the long rgMarch, April and Maylts short raingOctober to Decembehave been
suppressed in the recent past.

E4.2 Climate

The counties experiences long rains between kbaréfay every year with short rabeing between
Octoberto DecemberThe average annual rainfall ranges from 300 mm to 1,250 mm in Kajiado County and
from 500 mm to 2,500 mm in Narok County, while the mean annual temperature is 38.2°C.

Rainfall in the aseranges from 1200 riB00 mm in highlands and about 1400 mm in lowlands. Mean
temperatures range from 5n July to 28 in December to February. In the project area, days are sunny
but temperatures significantly cool down during the nights.

E4.3 Topograply

The topography on the side of Narok East is broadly divided into two: the highlands and the lowlands, which
are approximately 3,000 and 10d00m a.s.| respectively.

ESIA Report for Suswa Geothermal Drilling Project Page viii of 327



On the side of Kajiado West the topography is characterized by plains and oaulasioicahills and
valleys ranging in altitude from about 500m around Lake Magadi to about 2,500 m in the Ngong Hills.

E4.4 Geology and Sail

Suswa volcano is part of the Kenya Dome, an elevated area about 2000 m above sea level. The Kenya Dome
is locatedn the axial graben of the Kenya Rift, formed during the Late Miocene, and continued to be active

in Early Pliocene. Volcanoes in the area are associated with fissure eruptions of mafic lavas and caldera
products of felsic rocks. Volcanism is prominengalee rift axis but also in the flanks.

E4.5 Baseline Data Collection and Analysis

In order to have baseline data for future monitoring purposes, oreasi@rements weearried out and
additional samples collected for laboratory analysis.

a) Soil

This report details baseline soil qualithiin the proposeduswa geothermal drillipgpject. Soil sampling
was undertaken between 2nd and 3rd December, 2024.

The objective of the assessment was to establish baseline soil quality in the propoaezh fmojbet
purpose of future monitoring.

The scope of the assessment included collection of five soil samples from the $usp@aed pad 1,
Suswavellsite2, Suswavell site3, Suswavellsite4 anddrillerscampsite. Parametarsalyzedvere lintied

to pH, salinity (EC), Arsenic (As), Cadmium (Cd), Chromium (Cr), Cobalt (Co), Molybdenum @!o), Nick
(Ni) and Lead (PbJhe result of soil baseliisgrovided irthe annexesf this report.

b) Water

Water sampling was undertaken between 2nd abDe@rchber, 2024. The objective ofdamplingvas to
detail baseline water quality within the propBasdia geothermal drillimgject area.

The scope involved water sampling wlilimyianDamwhich is the proposed water source foptbgect,

propcsed Well Pa8itel, Well Packbite2, Well Padkbite3 and Well Pa8ite4 from Water pan§easonal

Rivers, Rain Water and Fumareléhin the project aredhe parameteenalyzedncluded pH, Electrical
Conductivity, Aluminum Ammonium, Calcium, Magnesj Potassium, Sodium, Nitrates, Sulphate,
Chloride, Phosphate, Fluoride, Nitrite, Boron, Copper, Iron, Manganese, Zinc, Hardness, Turbidity, Total
Suspended Solids, Total Dissolved Solids, Arsenic, Barium, Cadmium, Chromium, Lead, Mercury, Nickel,
Molybde&um, SeleniurandResidual Free Chlorine Cl(residual) and E. Coli.

All the measured parameters were within the recommdfd&R Water Quality Regulations, 2006 for
domestic water standards apart fiorooli Al, NHs, F, Fe, Mn, Turbidity and TSS.

The poposed development is anticipategtsultto anincrease in concentration of #realyzegarameters

if propermitigationmeasures are not put in pldoecase of accidental spill during drilling operations, the
brine discharge mégad to surface andderground water pollution. Protection works including installation

and maintenance of impervious liners to avoid percolation. Reinjection of brine should be adopted for
reservoir maintenance and pollution control. In additievastBwatdrom the preposed project should be
effectively managedrtlugh provision of septic tanks or mobile toilets where applicable. Similarly, the
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proponent should ensure that quarterly effluent analysis and annual water quality analysis are undertaken as
appropriate.

¢) Ambient Air Quality

Ambient Air wassampld andanalyzed for Particulate Matter (Pdhd PM.s and Hydrogen Sulphide

(H2S). These were conducted to establish environmental baseline by ascertaining the existing air quality
conditions before commencemefitpooject activities. The measurements will also provide baseline for
future air quality monitoringfarameters analyzed were found to be within the limits contained in the
Environmental Management and Coordination Act (Air Quality) RegulathsUBfled States
Environmental Protection Agency (EPAYorld Health Organization (WHOEuropean Union (EU)
Kenyads o0ccupimitsand IrGtblerable lpnisseptSR220hich recorded HLS reading of

1408 pg/ms3 which is attributed to natural gegimal emissions.

Thirty-five sampling locations were identified whereby measurement was carried out tothahessefor
Sulphidelnhalable Particulate Matter (PMaDRespirable Particulate Matter §gMoncentration in air.
Based on the monitag,the results can lsammarized ahown below

91 Inhalable particulate matter fromagbesseateas ranged between3s&b pg/nm:
1 Respirable particulate matter concentration ranged betweer3 21G/m.
1 Hydrogen sulphide concentration ranged bet®8440.8 pg/m

A summary of ambient baseline air quality is attectiedreporfor further reference.
d) Ambient Noise Levels

Measurement was carried out with the use of a duly calibrated SVAN 971 Type 1 (Serial Number 82474)
sound level meter wheyedquivalent noise (Leq), L10, L50 and L90 were recorded.

Ambient noise equivalent noise results from all the sampling locations ranged betr&2rdB{4) with
SP27 (Proposed Campsite Receptor 1 (ResidemdigdP1 (Well Pad 1 Location 1) haviadawest and
highest noise levels respectively.

Peak Particle Velocity (PPV) (ground vibration) results from all sampling locations ranged between 0.106
2.114 mm/s with SP3 (Well Pad 1 Tank Site) and SP2 (Well Pad 1 Location 2) had the lowest and highest
vibration levels respectively. High vibration levels at Well Pad 1 Location 1 and Well Pad 1 Location 2,
though within recommended limits can mainly be attributed to earth moving operations at the well pad at the
time of this assessment.

e) Ecological Resouces

Using standard methodology, a detailed field survey of different species of flora and fauna occurring in the
projectarea was conducted. This included Plants, Mammals (bats, small & large mammals) Avifauna (birds),
Herpetofauna (reptiles and amphiiamd Invertebrates.

The project Area of Influence (AOI) on Suswa Mountain supports at least 42 plant species across multiple
families. Many of these species have recognized medicinal value; however, none trigger Critical Habitat status
under IFC or IUCNriteria.
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The primary conservation concern relates to the potential increase in wild harvesting by project personnel or
nortlocal workers. This risk can be mitigated through close collaboration with local elders, the Suswa
Conservancy management, and camtynscouts to enhance monitoring and regulate plant use.

According to the WRTI (2024) inventory, the recorded species span several families, including
Amaranthaceae, Acanthaceae, Boraginaceae, Apocynaceae, Asparagaceae, Asteraceae, among others. C
speaes, Aloe kedongensis, does not appear in the IUCN Red List under this specific name.

Findings from the biodiversity baseline survey further indicate that Mount Suswa hosts a rich diversity of
fauna, comprising 82 bird species, 35 mammal species, 1lanekptilghibian species, and 71 invertebrate
species. These species play vital ecological roles, including pollination, pest control, seed dispersal, and
nutrient cyclingHowever, humainduced disturbances, including geothermal infrastructure expandion, |
clearing, and water resource depletion, pose sign

The geothermal development project in Mount Suswa presents both opportunities and challenges. While
renewable energy expansion is essential for climate rchiigtion, the project must be carefully managed

to avoid irreversible biodiversity loss, habitat degradation, and resource depletion. By implementing
sustainable mitigation strategies, such as wildlife conservation, climate adaptation, and €oostjstem re

the project can balance infrastructure growth with environmental stewardship. Mmoeowanity
engagement and alternative livelihoods will be critical in ensurtggnioregological and socioeconomic
sustainability. With scientifically mack conser vati on efforts and pol ic
Biodiversity can bmonservedvh i | e supporting Kenyads clean energy

f) SocioEconomic Environment

The project is located in Narok East and Kajiado Weétcumties. The Kajiadmunty has a population

of 1,117,840 people with 557,098 (49.8%) males and 560, 704 (50.2%) females, according to the 2019
Nati onal Census. The county hasAceordippotpKajia@gcountp n dens
Integratedd evelopmenPlan 20232027, urban areas have relatively high densities compared to rural areas.

The projected population composition and distribution for Kajiado We&to8uty in 2025 is 108,699
males and 108,515 females. By 2027, the male population is expectedeéad 113,628, while the female
population will grow to 113,216.

Kajiado West, wherauch ofthe project lies has the lowest density of 26 pers@mkikno its vast area.
ltds also sparsely popul at ed divestocikempingpadrsattlement] i mat i

Population density in the Narok couwdyies across the six sadunties. The density for the county as at

2023 stands at 63 persons per square kilometer, an increase from 47 persons per square kilometer recordec
during he 2019 housing and population census. Densities are influenced by among other things climatic
condition, availability of social amenities and altitude.

The projected population composition and distribution for Narok Eag§tdsaby in 2025 i87,767males
and 67,171females. By 2027, the male population is expected to incrédsglfowhile the female
population will grow t@1,022. ygDemographic and Household Information

A sample population of 376 was interviewed within the project area in Kdjiddoo& counties, providing
responses on kgarametersuch as sex, gender, age, education level, land owtarghiggesecurity
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concerns, and access to social amenities, including water, energy, and sanitation. The data was analyzed an
presented ithe subsequesgctions of thieeport.

The community faces significant challenges due to poor infrastructure, including deteriorated roads,
unreliable electricity, and inadequate publites Poor road conditions hinder transportation, especially

during the rainy season, leading to high transport costs and limited access to essential services. The absence o
public transport further complicates mobility.

Unstable electricity supply affects households, businesses, and schools, restricting egtmdrhie Igiak

of essential facilities such as dispensaries, schools, and markets forces residents to travel long distances fol
basic services. Wildlife attacks pose safety risks, while health concerns, including respiratory diseases anc
malaria, are exabated by environmental issues and limited healthcare access.

Unemployment remains high, necessitating sustainable economic development. Security is also a concern due
to poor lighting and infrastructure. Overall, the lack of proper roads, drainagegasdsévierely impacts
daily life and economic progress.

g) Resource Management

The management of natural resources is distributed among various entities, including local communities,
government bodies, private owners, and, in some cases, remains dnregulate

Local communities play a crucial role in managing conservancies, forests, and water sources. Leadership
structures, such as Lesetian and Lolngojine, actively participate in conservation and oversight. Certain water
resourcesCommunity watgrans) andonservancies.g. Suswa conservaany explicitly under community
management, reflecting a strong tradition of communal stewardship.

Communities, administrative bodies, and experts play a vital role in protecting natural resources through
various consertian efforts. Respondents highlighted the importance of administrative measures,
conservancies, and experts from the Geothermal Development Company (Gp@mating
environmentatonservation angrotection.

Key strategielighlightedncludeafforestabn andreforestation, with a strong emphasis on planting trees

near dams to prevent erosion, and fencing around sensitive areas to redueddiiteneonflictsand
restrictingunauthorized access. While most responses provided valuable insightskedmspdcificity,

indicating a need for greater awareness of conservation strategies. Overall, the feedback highlights a mix of
communitydriven efforts, administrative policies, and elgrbihterventions to ensure sustainable resource
management.

ES ANALYSIS OF PROJECT ALTERNATIVES

An analysis of OWi thoé and OWithout 6 Rumbgreeithe s cen:
adverse impacts due to the propddesivaGeothermal drilling project. The adverse impacts are envisaged

only during thevelldrilling and testing phas#she projectvhich will be temporary in nature and of a short

duration. Appropriate mitigation measures will be adopted to limit these adverse impacts during the drilling
and well discharge/ testipgase.

E6 PUBLIC AND STAKEHOLDER CONSULTATIONS
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Public consultations were carried out as an integral part of the social and environmental assessment process
of the project with an objective to inform and educate stakeholders about the pnijg@giech measures

for any potetial impactand to receive publaoncernsbout the project. It assisted in identification of the

likely issues anshpactsassociated with the project as well as the,ieadand concerns of the population

likely to be impacted.

This participatory rpcess helped in reducing the public concerass and enabling participation of the
localcommunityin thisproposedievelopment.

The following key institutional stakeholders were consulted;

National Environmeri¥lanagement Authority (NEMA)Narok/ Kajiado Couries
Kenya Wildlife ServiggkWS),

Kenya Forestry Servigers),

Water Resources Authority (WRA),

Directorateof Occupational Safesd Health Services @BH) 6 Narok county
Kenya Rural Roads Authority (KeRAarok East

Mt. Suswa Conservancy

1 National Government officefsDCC Narok East and DCC Kajiado West

=A =4 =4 4 -4 -4 4

E6.1 Key Informants Interviews

Initial engagement with Key Stakeholders was done in November 2024. Further consultations were carried
out in late NovemberDecember 2024. Each Key Stakemal@des visited, briefed on the proposed project,
before their views were sought through an interactive interview aedgigstionnaires.

The negative impacts of thmposedorojectraised during Key Informant Intervieiwslude air and noise

pollution displacement of people, and disruption of wildlife and human corridors. It poses health risks
through the potential release of toxic gases and may lead to soil and water contamination, land degradation,
and increased pressure on local resources. Thevegstation could result in soil erosion, and tree species

may be lost at the geothermal production site. Vulnerable communities, particularly women and children, may
be displaced, disrupting traditional livelihoods asdivestock grazing and causiognomic hardship.

Cultural tensions could arise due to the loss of ancestral land and way of life, potentially leading to resistance.
The project also poses risks of destabilizing local settlements, reducing land available for conservation, and
disruptirg tourism. Additional concerns include the potential for earthquakes or land instability, increased
population, and pressure on water resources.

Outcome of the interviews are summareed theminutes and attendance registersaanexed to the
report.

E6.2 Public Consultation Meeting

The Public discussion meetimgreheld between 2November to 8 December2024 within the two Sub
counties (Narok East and Kajiado West). The local community and relevant stakeholders both government
and private seatoepresentatives participatedommunity and stakeholder engagemesting.

The meeting attendaneasasshown inTable 3below
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Table 3: Public Consultatiokleeting 8 venueandattendance

Venue | Duka Karuka | Kikuyian | Kisharu |ACC®8 { Ol ud o n | Full Olgumi
Moja Primary | Primary Pri Office o Pri Gospel | Primary
Schoo School S“;n arly Ewaso S”;n arly Church | School
choo Kedong choo Suswa
Male 120 78 61 46 84 85 120 76
Female | 6 21 1 20 11 9 8 14
Total 126 99 62 66 95 94 128 90

E7 PROJECTIMPACTS AND MITIGATION MEASURES

The project has both positive and potential negative impacts. Detailed evaluation of the impacts and
mitigation measures are provided in this Report. A summary of these impacts including enhancement
measures for the posdiimpacts and mitigation measures for the negative impact

E7.1 Anticipated Positive Impacts

Environmental Impacts of Geothermal Drilling Projects

Vi.

Promotion of Green Energy: Geothermal energy is a renewable energy source with minimal carbon
dioxide and othlregreenhouse gas emissions compared to fossil fuels. Utilizing it helps combat
climate change.

Creation of employment opportunities: Direct job opportunities will result from employment of the
skilled and unskilled workforce whereas indirect job oppiedunitl involve creation of business
opportunities to the manufacturers and suppliers of materials during the construction and operation
phase of the proposed project.

Enhancement of business opportunities: Business opportunities will comprise abvatitiaacy

jobs, supply of equipment, spare parts, food and materials, cleaning services, rig camp services and
contracted jobs

Improved Road Infrastructure: Implementation of the proposed project will require a road network
to facilitate ferrying of maigls and equipment to the construction drehabilitation of existing

roads and excavati of new access roagidll benefithe residents

Corporate Social Responsibility (CSR) Benefits: During planning and construction of the project, the
proponent wil conduct community social responsibility initiatives for the project affected
communities.

Increased tourism: The driveistourism within the project argelude; Mt. Suswa Conservancy

and the Mt. Suswa which harbors Baboons among others. The ppopjestds likely to enhance

tourism in the area.
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E7.2 Negative Impacts and Mitigation Measures
a) Loss of Land

Land will be required for construction of access roads, well pads, circulation ponds and water supply
infrastructure (piping, water tanks & pustations).

Documentation of the land acquisition/transfer agreements for the identified land. Any new land
requirements for the project as well as arising grievances shall be handled in line with the adopted Land
Acquisition and Compensation FramewdAEF).

b) Vegetation Clearance

The construction of the access roads, water infrastructure, drill sites (well pads) and circulation ponds will
involve clearance of terrestrial vegetation. Surface excavation will cause alteration of ground cover, due to
tranpling that interrupt and fragment habitats and most likely lead to introduction and spread of invasive
species

Preservation of indigenous species shall be prioritized fadwdirie. Selective bush clearing to ensure
saplings regrowth; Restrict vegetatigaring to project sites by clear demarcatimhprogessive
rehabilitate amorghers In addition equipment and tools brought in for reuse from other project sites shall
be screened and cleaned of alien / invasive propagules to avoid introdhetiprojact area

c¢) Air pollution

Sources of dust emission during construction phase of the proposed project will include excavation works,
transportation of drilling of materials, movement of vehicles on earth roads. Atmospheric emission of
particulate mtter carbonmonoxide hydro carbonsfrom compressors artdiesel gensets powering the rig

beyond the recommended limits is likely to cause public nuisance, negative health effects, soiling of property
and vegetatioand emissions of.8 duringdrilling ofgeothermal welEndwell discharge

The proponent shall ensure that all the vehiRigsgensets and Compressoes maintained in proper

wor king condition in |ine with the manufactureros
do not ncrease over time. Burning of solid waste will not be undertaken to prevent gaseous emissions to the
atmosphereéMonitoring of air quality will be done to mitigate any potential impacts arisigg énisisions

and other nostondensable gasiom the priect.

d) Wastes generation

During the Pralrilling drillingand decommissionimpdases of the proposed project, different waste streams
(liquid & solidwill be generated as a result of the various development activities. These include spoil, papers
usedfor packing cement, plastics and timber, food waste remains among others. Dumping around the site
will interfere with the aesthetic status of the area.

Waste products from the drilling procglsallinclude drillingcuttingsand spent geothermal fluidsirgby.

This wastewatahall beneld temporarily isump ponds before reinjection. These sump pshdh bdined

with high density polyethylene (HDPE) to prevent percolation and surface flow that can cause contamination
of soils, water and vegetation
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GDC shalladopt the 5Rs (Refuse, Reduce, Reuse, Repurpose and Recycle) approach in waskg. manageme
Appropriate waste birghall be providedithin the projectsiteto allowwaste segregati@i source A
NEMA registered firm shall be engaged to ctlegarious streams wfaste for appropriate disposal.

f) Noise and Vibrations

Noise levels of high frequencies could lead to disturbance of animals and humans and impaired hearing under
extreme cases of prolonged expodbirifing and onstruction equipmentill be the primary source of

noise and vibrations during ttiklling andconstruction phase of the proposagswa geothermal drilling
project.Noisy operations shall includevements of heavy graders, trailers, bulldozers, vibrating roller or
tipper tucks (making delivery of borrow material) during grading, levelling, and comipactiess roads

within the project area

During welldischarge and flow testimgise levels shall also be elevated.

GDC shall consideseveral strategies including llistanoise barriers or enclosures around equipment,
using welmaintained machinery, and selecting vibrathucing technologieduring well discharge and
testing GDC shallinstallhigh-capacity steam silencers to reduce the high noise levelsdyeosrdkawing
wells, thereby minimizing noise impacts on personnel and nearby communities

Compliance with noise and vibration regulatant byimplementinguggestetheasures, the project can
effectively reduce noise and vibrateated disturbang¢o both people arahimals

f) Occupational Health and Safety

Geothermal drilling involve exposure to hazardous gasegrdsiglire systems, heat, noise, chemical
substancespnfined space hazamwdelectrical risk§ hese hazargsedispose involvgeersonnel to risks
of injuryand iliness.

GDC shalldevelop andmplement the Occupational Safety and Health Management Plan jGfyHMP
adheringo safety protocols and trastaff onsafework practices. Ergonomic issues from repetitive tasks
shallbe nitigated through training and proper equipmentliseorkersshall be providegith appropriate
personal protective equipment (PPE) to safeguard them against occupationdirhaddititsn, GDC shall
strictly enforce the proper use of PHHBrough poactive measures, proper safety equipment, and
continuous training, the risks associated with geothermalgirdling effectively reduced.

g) Community Health and Safety

Community safety and health impacts may arise from physical hazards astboesialledriling and related
infrastructure. Accidents along the project access roads, and active operational sites. Potential exposure to
both air and noise pollution is another concern. Noise silencers will be installed to reduce noise and
continuous moitoring of emissiondb@th noise and aiwill assist in establishing the zone of impact.
Emissionsmulationwill assist in establishing the cumulative impacts of geothermal development activities
within the project area. This will be done upon coniomaf productive wells and prior to power plant
construction.

h) Increased Trafficduring rig mobilization and demobilization.

Rig mobilizatiorand demobilizatioactivitiescan increase traffic particularly heady aversizedehicles,
leading to trafi congestionslelagdlocal transportation artisruptions obtherlocaldaily activities. The
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movement of heavy vehiclesyleadto increase road accident risks, particularly on narrow roads with
limited infrastructurelraffic related activities cgeneratelust/air enssion noisepollution affectingthe
environmenandnearby community

GDC shalldevelop andmplementTraffic Management Plan that shadlude designateéchnsportroutes,
clear signagetraffic control measureand coordination Wi Local authorities Heavy equipment
transportatiorshall be scheduled to off peak hours to mininoiae congestionRoad assessments and
reinforcemensghall be conductad prevent damage from heavgchinery

i) lllegal Harvesting of wild products

Illegal harvesting of wild produetihin the project areaayresult in biodiversity loss by depleting local
species, disrupting ecosystems and food ddasstainable harvesting increases competition for resources,
escalating humanildlife conflict. 8cioeconomically, it undermines legitimate livelihoods, particularly for
local communities, and fosters illegal trade and exploitation.

Mitigation measures to address illegal harvesting pojagtimplementatiorinclude raising awareness

through eduden campaigns for workers and local communities about the environmental and livelihood
impacts of unsustainable resource use. Active community engagement in resource management and decision
makingshallhelpin offering alternative livelihoods and ineesti

j) Geological and seismic risks

Drilling activities, fluid injection, and extraction may trigger induced seismicity, leadingmiocremall
earthquakes that can damage infrastructure and alarm nearby comsmenitiested geological conditions
maycause well blowouts, releasing geothermal fluids, gases, and debris, posing serious safety risks.

Mitigating geological and seismic risks in geothermal drilling involves conducting detailed geological surveys,
installing seismic monitoring systems, amefull controlling drilling and fluid injection activities.
Emergency preparedness and strict regulatory compliance help ensure safe and responsible operations.

k) Visual intrusion arising from lighting at night

Lighting at night during geothermal dgllean cause visual intrusiwhjch cardisturb local communities,
wildlife, and sensitive ecosystems by altering natural light patterns, potentially leading to disorientation in
nocturnal animals and sleep disturbances for nearby residents.

Use of downwad-facing, shielded lighting to minimize light spill and @lammse lowntensity, warm

colored lights to reduce visual impact. Position lights strategically to minimize exposure to nearby
communities and natural habitats. Conduct regular assessrapatsedighting remains appropriate and
causes minimal disturbancstalation of motionsensor or timecontrolled lights to limit usage to when
necessary.

m) Water usage impacts

Geothermal drilling requires significant amounts of water for ddtiigg, and wel§uenching during
testingand domestiase High water usage can strain local water supplies, especially in arid regions, affecting
availability for communities, livestock, and agriculture-aBdraiction may also lower groundwater levels,
impact surface water bodies, and harm aquatic ecosystems.
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GDC shalluse wateefficient drilling technologies and recycling systems to reduce total conswfagaron.
sustainalbity shall beassesxlso as to evaluatecal supply capacity befatagracion. Develop alternative

water sources (like rainwater harvesting or treated wastewater) where possible. Monitor water use
continuously and coordinate with local communities and authorities to ensure equitable and responsible water
management

n) Impacts on bats and other animals.

The proposegrojectmay impact bats and other animals if not carefully managed when integration of
wildlife protection into project planning and operation is not considered. Some of the impactakitatude h
loss andragmentabn, disruption from high levels of noise and grouhbditions, ajrartificial lighting

water contaminaticandincreased human activities

Establishment of site surveys amahitoring systems to identify wildlife crossings asdastive vegetation
clearancegnforcement of speed limitstificial lighting should be pointed awayfaced downward®

minimize disturbance to wildlife by light spill and bulbs emitting wavelengths that attract insects and that
irritate bats should not be used.

ES8. CONCLUSION SAND RECOMMENDATIONS
E.8.1 Conclusios

The proposed geothermal drilling project is expected to deliver significant benefits through enhanced
geothermal resource development and energy generation. However, project activities may result in temporary
environmental and social impacts, including occupational health and safety risks, increased traffic during rig
mobilization and demobilization, noise and air emissions, and disturbances to wildlife, particularly bats and
otheranimals.

The assessment camdgs that these impacts are generally localized, temporary, and manageable through the
implementation of appropriate mitigation measures. Key interventions include strict adherence to
occupational health and safety requirements, implementation of taHigement plans, protection of
biodiversity and wildlife habitats, stakeholder engagement, and continuous environmental monitoring.

With effective implementation of the Environmental and Social Management Plan (ESMP), Occupational
Safety and Health Managem Plan (OSHMP), and applicable regulatory requirements, the project is
considered environmentally and socially acceptable. The anticipated residual impacts are expected to be minor
to moderate and can be reduced to acceptable levels, while thelgmgjestis socieeconomic and energy

benefits are expected to outweigh the potential adverse impacts.

The ESIA team concludes that the proposed project will contribute significantly to local and national socio
economic development through job creation,awggh livelihoods, increased energy security, and support
for Kenya's industrialization agenda. The project will also contribute to the counterisldagelopment

goals, including Vision 2030 and the BotiprEconomic Transformation Agenda, throughgéneration

of clean and sustainable geothermal energy.

E8.2 Recommendatios

Based on the ESIA findings, the proposed Suswa Geothermal Drilling Project is considered environmentally
and socially viable and is recommended for approval, subject to theemtagilen of the proposed
Environmental and Social Management Plan (ESMP). The project proponent should ensure compliance with
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all applicable Kenyan environmental regulations and international standards, undertake continuous
monitoring of hydrogen sulphideFS), noise, and other environmental parameters, and conduct regular
environmental audits to verify the effectiveness of mitigation measures.

Meaningful stakeholder engagement should be maintained throughout the project lifecycle through regular
informaion sharing, implementation of the Stakeholder Engagement Plan, and effective grievance
management mechanisms. Any land acquisition or displacement should be managed in accordance with the
Land Acquisition and Compensation Plan, ensuring fair and wahsganpensation and livelihood
restoration for affected persons. Capacity building, health awareness programmes, biodiversity conservation
meastes, and community development initiatives should also be prioritized to enhance project benefits and
promote gstainable development
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CHAPTER 1. INTRODUCTION

This chapter provides an overview of the project, its background, objectives of the ESIA, and the
consultancy team compasitand the overall ESIA report structure.

1.1Project Background

The Suswa Geothermal Prospect resource area covers approximately 750 km?2, extending between
Northings (986009885000) and Eastings (195228000) in UTM Zone 36°S, based on the Arc 1960
Datum. It stretches west to Narok County, south to Kajiado County, and warttsitakuru County.

The prospect is located about 20 km southwest of the Longonot volcano in the southern ksnya Rift
indicated irFigure 1below

The project is supported bgirious Development Finance Institutions (DFIs) and the Government of
Kenya. Given its potential to cause significant environmental and social impacts, Section 58 of the
Environmental Management and Coordination Act (EMCA),(R€88d 2015)mandates the
preparation of Environmental and Social Impact Assessments (ESIA) and Environmental and Social
Management Plans (ESMP). The original ESIA, completed in 2013, requires an update due to
fundamental shortcomings and changes in baseline data over timeefitigdate of th&SIA and

ESMP have been reviewed against the environmental and social safeguard requirements of IFC
Performance Standards. This review confirmed the need for a comprehensive update to ensure full
compliance with Kenyan legislation,uiticlg EMCA 199®Revised 201%LCap 387) and its subsidiary
regulations, as well as IFC Performance Standards.

Geothermal Development Company (GDC) is a fully goveromemt e d ent ity i n Kenyad
Established in 2008 as a Special Purpose \(8fdeunder the Energy Act No. 12 of 2006, GDC was

formed following the adoption of Sessional Paper No. 4 on Energy in 2004, which restructured the
energy sector into five sséctors: generation, transmission, distribution, regulation, and policy. GDC is
responsible for developing steam fields and supplying geothermal steam for electricity generation to
Kenya Ekctricity Generating Company PLC (KenGen) laddpendent Power Producers (IPPs)/

private investors.

Geothermatesourcess an environmentallyigndly and abundant energy resource used for electricity
generation. Oncéharnessedgeothermalsteam can power turbines to produce electricity. The
Government of Kenyand internationallevelopment partnefsvecontinug to finance geothermal
exploraiormnd dr il ling to expansoutehandamactyynt ryds renewa
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Figurel: Map of Rift Valley showing the location of Suswa Geothermal Prospect

Geothermal Development falls under category Higbfrisk projects aper legal notice No. 31,
KenyaGazette Supplement No. 62 Amendment of Second Schedule of EMCA 1999.

An initial ESIA was conducted in 2013, resulting in the issuance of bigetifse National
EnvironmentManagement Authority (NEMA). However, due to swesggenvironmental, social,

legal, and policy changes, an updated ESIA is needed to ensure compliance with current Kenyan
legislation, including the Environmental Management and Coordination Act (EMCRet&e9l (

in 20B), its regulations, and IFC Pem@ance Standards.

To this end, GDC has commissioned Ecoscience and Engineering Ltd, a firm of experts, to conduct
a sitespecific study and update the 2013 ESIA reploet study commenced with a kadkmeeting
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on 12 September 2024 between the consiu#tad the proponent, during which the objectives, the
methodology for executing the assignment and expected deliverables were presented. The consultant
provided a detailed overview of the scope of work, the implementation team, timelines, and
anticipatedesults.

1.2ESIA Objectives

The broad objectives of this ESIA study are as follows:

1) To conduct a sitepecific ESIA study and update the 2013 E&iAhe Suswa Geothermal
drilling project that adheres to all applicable standards

2) To develop updated Emgnmental Social Management Plans (ESMPs) specifically for the
Suswa project. These plans will outline the measures and strategies to mitigate any adverse
environmental and social impacts identified in the ESIA study.

3) To developthe necessary Environmahand Social Safeguard (ESS) documents,irigciud
Community Developmentr&mework CDF), Stakeholder Engagement RIS&P)
Indigenous Peoples Plan (IP&)d land Acquisition Compensation and Livelihood
Restoration Plan (LACLRPJ)o ensure the projecineets the International Finance
Corporation (IFC) Performance Standards.

1.2.1 The specific objectives from ESMPs include:
i.  Water Management Plan (including results of Cumulative Impact Assessment)
ii.  Noise Management and Monitoring Plan
iii.  Air Quality and DustManagement Plan
iv.  Training Plan for implementation of ESMP
v.  Occupational Health and Safety Plan
vi.  Worker Management Plan including provisions for worker camps

vii.  Community Health, Safety and Security Plan including provisions for HIV/ AIDS and other
communicableliseases as well as emergency response and management/ training of security
personal

viii. Chance Find Procedure for cultural heritage

ix.  Any other plan as identified in ESIA Addendum

13 Environmental and Social Study Team

TheKey Environmental and Sociabi@sutants that conducted the ESIA Study are preseniedle 4
below:

Table 4. Environmentaind Social Consultants for the project

Name Role Organization Acac!emm; Ve a.r 59 Tasks
Quialification | Experience
Zg&% . Team Leader Ecoscience 4 BScMSc 15 ?recr::lcaEII;zwewand
ESIA Expert Engineering inputto
. . Technicalreviewand
Joy Sociologist . i .
Ecoscience & MA 10
WASIRIMBA _ ( mpuftfco S_OCIa| safeguards
Engineering Facilitation of PC
Dan ADINO SIA Ecoscience § PhD 16 Preparation aPP
Consultant Engineering
Dickens MENY Biodiversity Ecoscience § PhD 10 E_colpgy.and
Expert Engi . Biodivergty Ecosystems
ngineering .
Services
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Evans DTONA OSH Advisor Ecoscience & MSc 8 Preparation of GH Plan
Engineering
Philip BARAZA | Geothermal EIA BSc 10 Project Description and
Expert Consultant /Analysis of Alternatives
Prof.G. SIA Consultant University of |PhD 20 Review of Social Safegua
ONTITA .
Nairobi Documents
Calvince ARUM| Project Manager Ecoscience & BSc 8 Support to the ESIAtGdy
Engineering Team

14 Project Proponent

The proponent of th&eothermal drilling Environmental and Social Impact Assessstady is the
Geothermal Development Company (GDC). The Geothermal Development Company is a government
owned entity in Kenya's eggrsector, established in 2008. Its primary mission is to harness geothermal
energy for sustainable development and green energy solutions. GDC is tasked with developing steam
fields and providing geothermal steam for electricity generation to botarliptivatesectorsWith a

vision to be a global leader in geothermal resource development, GDC plays a pivotal role in advancing
Kenya's energy transition and achieving 100% @meegy.The contact details of the Geothermal
Development Compa3SIA Prgectare provided below.

Nameof Contact Person  Mr. Gabriel Wetangula
AddressP.O. Box10074600101, Nairobkenya

Phone+254 719 03000, Email  info@gdc.co.kegwetangula@gdc.co.ke

1.5 ESIA Report Structure

The remainder of thisIA Report is structured akown inTable 5below

Table 5: ESIA Project structure

Chapter Contents

1 | Introduction Provides the description of the project background, location, pu
objectives, NEMA repting requirements, study methodology ang

overall report structure

2 | Project description Presents the project design and implementation strategies

3 | Analyses of
alternatives

Proje( Gives an analysis of project alternatives including-givejact gtion.

4 | Policy, Legal an Outlines the overview of relevant legislative regulatory and fran
Regulatory framewor} international guidelines and conventions relevant to this project.

5 | Methodology Provides the framework and process for how impeet&dentified

analyzed, and evaluated.

6 | Baseline environmen{ Provides description of the baseline environmental and social s¢
and socioeconom| proposed project and surrounding areas, e.g. climate, soils,

conditions vegetation, fauniand use, socieconomic profile and cultural heritag
7 | Climate Change Ri§ Identifies Climateelated risks to the project and provides mitig

Assessment ar| measures.

Vulnerability
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Assessment

8 | Public  Participatiol Gives description of the objectives, methods used and summary o
and Stakeholdg of the public consultation activities undertaken during the project
Engagement stage.

9 | Project impacts an Provides description of the objectives, methods used and rguofi
mitigation measures | results of the public consultation activities undertaken during the

report stage.

10 | Environmental an( Presents the proposed Environmental and Social Manageme
social manageme| (ESMP) and sispecific sulplans
plan

11 | Environmenth and| Provides the proposed Environmental and Social Monitoring Plan
Social Monitoring Plal (ESMP)

12 | Conclusions an| Briefly presents the environmental and social acceptability of the
recommendations considering the impacts and mitigationsores identified during t

assessment process

13 | References Lists all the reference material used in the course of the study.
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CHAPTER 2. PROJECTDESCRIPTION AND ITS COMPONENTS

Chapter 2.1 Introduction

This chapter highlights theroposed project design, location, components, inputs required for
construction, products, byproducts, anticipated wastgémémtedand waste management practices.

2.2 Site description

The project area is located in Mount Suswa and its caldbmaghevNarok East and Kajiado West sub

counties of Narok and Kajiado Counties respectively. Mount Suswa is made up of two calderas; the inner
(younger or smaller) caldera and the outer (older or major) caldera. The outer caldera measures about 10
km in dianeter and has a general EMESW orientation. The inner caldera has a diameter of about 4 km

and a central resurgent block that measures about 3 diameter ashown inFigure 2 below

Hydrological recharge for the Suswa geothermal reservoir is frifinfldrks of Mau and Aberdares

ranges. The recharge occurs through detachments and rift faults.
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Figure2: Geothermal Development License boundaries of the Suswa Area

2.3 Site Location

Location of the proposed wells &eswaExploration well 1 (S\W1) Northings 9868534 Eastings
204196Suswdxploration well 2 (S\W02) Northings 9874476 Eastings 2085@4ywaxploration well

3 (SWO03) Northings 9873804 Eastings 201954 SarsivaExploration well 4 (SW4) Northings
9877644 N Eaistgs 20416&ee figure 3 below.

If these first exploration wells are successfulpstippraisal wells will be drilled to target fractures and
other geological structures and to expand the productive area of the geothermal reservoir.

For the purposesf the ESIA, the exploration phase can be split into three

9 Site establishment (construction phase)
1 Exploratoryand appraisdkrilling (operations phase)
9 Site closure (decommissiomnihase)
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Figure 3: Location of the proposedm@aratory well sites (Source: ESIA Study Report by REDDPLAN, 2013

Table 6 andFigure 4 below shows the current attributes and receptors respectively. The receptors have
remained the same as was in 20tiBigthe ESIA exercise undertaken by RedPlan camsuéxcept
for population and changes in land use.

Table 6: GPS Points positions and CoordinafeBotential Receptors

Key Project Attributes Easting (m) | Northing (m) | UTM Zone
Mt. Suswa Conservancy entrance gate 214,504 .4] 9,878729.97| 37S
New watering troughs (old Ol Gumi tanks) 213,079.21 9,878,394.6] 37S
Starting point outer crater (Kisharu) 210,691.7( 9,876,891.0¢ 37S
Kisharu dam (water pan) 210,785.0( 9,875,919.7( 37S
Entrance to Cave No. 18 211,166.93 9,874,741.6] 37S
Conservancy entrance (Mai Ma8iutswa Rd) 214,918.37 9,877,942.34 37S
Suswa Police Post 210,151.7¢% 9,885,834.0{ 37S
Suswa Market / Shopping Centre 203,404.94 9,884,081.3] 37S
Suswa Livestock Market 203,454.71 9,883,158.5] 37S
Duka Moja (Suswhlarok Rd) 194,550.34 9,877,679.8] 37S
Suswa Conservancy West Gate 199,865.3¢ 9,870,620.5( 37S
Karuka Primary School 200,818.5] 9,869,633.34 37S
New Kisharu Dispensary 205,302.14 9,875,924.7{ 37S
Kisharu AOG Church 206,226.31 9,876,228.7! 37S
Ponds along Mai MadSuswa Rd 204,767.77 9,884,693.2y 37S
Ewuaso Kedong Market 221,839.54 9,872,793.8{ 37S
Ewuaso Kedong D.O. Offices 221,586.01 9,872,355.5] 37S
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24 Project Components

24.1 Land Take for the Project Components

The propose@&uswaeothermal drilling projecomprise®f the following componentad networks
and well pads are indicated @ble 7below.

Table7: Land take for the project components

Component

Purpose

Land take

Type

Access roads

Provide access to drillir
sites for equipmen
vehicles, and personnel

Width of @10 meters, lengt
varies depending on terrain.

At least 2%m long earth roa
off Maai MahitSuswa highwa
plus feeder roads that W
interconnect the well pads

Permanent

Well pads

Leveled sites for drillin
rig to operate on a stal

Four welpads, each measurir
80 m by 120 m.

Permanent/
Temporary

platform.

Each well pad will b
provided with a pond thg
will act as a celttion
point for the water thg
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shall be recirculate
during drilling, as well
any geothermal drillin
fluids from the wells.

Lay down area

A temporary space f(
storing equipment, taml
driling materials, arn
pipes to be used fq
different purposes in th
project.

To be determined based
volume of materials ar
equipment

Temporary

Water supply
network

Water for drilling of
gedhermal wells as well
for domestic use.

Water will e pumped fron
Kikuyian ~ dam  using
submissible pump to a meta
water storage tank (32.0 m
diameter, 5.4 m high and 4,4
cubic meterscapacity) whic
will be installed at a hig
elevation within the project si
Water from the storage ta
will be sipplied to the drilling
sites through gravity.

Permanent

A campsite

Temporary structures f
housing drilling and oth¢
teams working on th
project.

Fabricated containers
facilitate provision g
accommodation, recreati
catering, laundry and moh
clinic for about 60 workers.

Temporary

Geothermal wells.

Used for extractin
geothermal fluid
(production) and retur

cooled fluids (injection).

Drilling of the 4 exploratio
wells, six (6) appraisal wells
subsequent production we
The wells willbe drilled to &
target depth of between 2,5
to 3,000metres.

Permanent
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25 The Proposed Geothermal Wells

The use of geothermal resources is strongly influenced by the néirgystem that produces them.

The resources of hot volcanic systems are utilized primarily for electric power generation, whereas the
resources of lower temperature systems are utilized mostly for space heating and otheredirect uses
power generatiorhtough binary technolagBased on geoscientific surface studies, Suswa geothermal
prospect is a high temperature greenfield. For this reason, the proponent intends to develop the field in
phases. Tk willinvolve drilling of four (4¢xplorationwells todetermineexistenceof the resource.

Once this has been proven, drilling of six (6) appraisal wells wiltdolemarcate the extent of the

field The downhole data collected from the ten (10) wells will be used to update the geothermal reservoir
concetual model to facilitatine sitingof additionalproduction wellgrilling targets with a view of
designing a power plant based on the findings of a feasibility study.

The scope of this ESIA covers drilling of thexgloratiorwells six (6) appraisalellsand subsequent
production wells after feasibility stutlige wells will be drilled using a rig owned by GDC. Drilling of

each well will be undertaken continuousl24/7 for 45 to 60 days. A total of sixty (60) staff will be
deployed to the projesite. A normal drilling work shift system of four teams working on two sBifts of
hours per day will be adopted. The wells will be drilled to a target depth of between 2,500 to 3,000
metres.

25.1Geothermal Well Design

Design of a geothermal welli8 & o t-updm pr ocess. Location of the pr
we | | 0 gepih anel tharkquired flow rate determines diameter at the bottom of hé Hole wel | 0 s
profile above the production zone is then set by iteration of the succasgeretasing strings required

by drilling or geological considerations as shokigtire 6 below(Finger and Blankenship, 2010).
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3658 m
21.6 cm open hole
4267 m

Figure 6: A Typical Geothermal well design

25.2 Geothermal Well Drilling Process

A rotary drillingig rated 2000 Horsepower and owned by GDC will be used to drill the geothermal wells.
The power of the rotary drilling rig will be generated by 3512 model diesel driven internal combustion
engines. The rig is equipped with 4 diesel generators, 2 ofvillhiieh running while 2 will be on
standby. Each of the generator sets is rated 1200 kva. In addition, the rig will be complete with 3 primary
compressors, 2 booster compressors and an auxiliary generator ratedAatT3iEbkuel for the
generator setsilivbe stored at the rig site in 3 tanks each having a capacity of 50,000 litres. Preventive
maintenance of the generator sets will be undertaken at 500, 1000 and 2000 running hours.

The dril |l ing r riigntouhe greundao reachitidedired @ydoihdrniadsdrvoidegth

The proposal is to drill between 2.5 km to 3 kn
geothermal reservoir conceptual model. The well is drilled in sections usingsdiéfdrarill bits, each

sectbn narrower than the one before. The depths and the sizes of each section are determined by the
final size and depth required for the production hole, and the expected geological conditions in the
reservoir.

The drill bit is rotated by the hollow drilllaband drill pipe. Torque is applied through the rotary table
and Kelly. Drilling fluid is circulated down the drill pipe and out openings in the bit where it cleans
cuttings from beneath the bit, cools the bit and carries cuttings to the surfadeewlaeeeseparated

from the fluid. Weight on the bit is applied by the heavy drill collar assembly. The drill pipe is held in
tension by the traveling block.

Modern well drilling techniques allows for the drill bit to change direction undergroundspetzifpet

areas with a high degree of accuracy. This is done to improve the success rate and productivity of the
wells. As each section of the well is drilled, it is cased with a protective metal pipe that stabilises the hole
and contains the pressure frtma fluid. The metal pipe is cemented in place. Casing has traditionally
been cemented in place by pumping a calculated amount of cement into the dasgiregnaable

plug on top of the cement, and then displacing the plug downward by pumpionduddltim top of it.

This forces the cement to flow out the bottom of the casing and up the annulus between the casing and
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wellbore. The cement has two important functions: to give the casing mechanical support under its
sometimesntense thermal cyclitggtween production and shioif and to protect the outside of the
casing from corrosion bysitu fluids.

The final section that is drilled is called the
cal | ed Thereasodslfardauding 6asing strings and liners include (Holg, 2008

i. Prevention of loose formation material from collapsing into and blocking the hole

ii. Provision of anchorage or support for drilling and the final wellhead

iii. Containment of well fluids and pressures

iv. Prevention of ingress or | oss of fluid into

fluids between different aquifers

v. To counter losses of drilling fluid circulation during drilling

vi. Protection of the well and formation against erasiorgsion, fracturing and breakdown.
In general, the shallower and outer casing strings are necessary for the drilling operations, while the inner
strings are required for production purposes.

25.3 Well Control

Well control entails preventing the flowosfation fluids into the wellbore and safely removing them if

they get into the wellbore. If the hole advances into a fractured or permeable stratum where the pore
pressure is higher than the static head of the drilling fluid, the formation fluiohwilitdl the

wellborédt hi s i s dahdlthatdlowamusd leicaenkofled (Finger and Blankenship, 2010). If
contr ol of that flow is | ost, then thevaryesul tir
expensive and, at worst, can resulvds of life, equipment, and the drill rig, as well as damage to the
environment. Blowout Prevention Equipment (BOPE) will be installed during well drilling to control
potential kicks and outflows at the wellhead.

2 5.4 Installation of the Permanent Wdhead

Once drilling has been finalized, a permanent wellhead is installed at the surfacglofattoey/
appraisalproduction well. It holds the equipment needed to control the operation of the well and pipes.

A o6wel |l head f | owwhatisietooutoflthe wed;lit gaa ife closedcompletelysin times of
emergencies. As the wellheads can be very hot, they are securely fenced for safety and to protect them
from vandalism. The wellhead should be designed to comply with codes of prpotiseufer vessels

or boilers, and in accordance with American Petroleum Institute (API) SpandGAost importantly,

rated for the maximum pressure / temperature exposure possible at the surface under static or flowing
conditions. The fluid at the welad may be water, saturated steam, superheated steam, cold gas, or
mixtures of some of these fluids. Due to the column of fluid in the well, surface conditions cannot equate
to downhole values, but in some circumstances can approach downhole coosktiprisiale, 2008).

The pressure ratings arerdied as temperature increases in accordance with American National
Standards I nstitute (ANSI) B16. 5 and API 6 A. £
compl eted with an 8erdsdcamener 9pf 8duptriodmchobn
casing is illustratedkigure 7 below
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Figure7: Typical Completion Wellhead (Hole, 2008)

2.6 Geothermal Well Testing

Normally well tests range from short step injectioisoharge tests, pressure buicand interference

tests to longerm tests, sometimes involving several wells (Biru, 2020). Downhole tools allow
measurements of temperature and pressure in the wells at different depths to estimate the formation
temperatwr and the initial reservoir pressure during stages of drilling, injection, anpg avatrduring

discharge testing. When the production well is completed, and while the drilling rig is stitestsplace

are carried out on the new well to show thedeatyre and pressure variation down the hole.

Upon rigging down and demobilization, the drilled well is given a certain period of time to warm up and
recover its temperature as a result of cooling during drilling. As the temperature of the fluid increases
during thewarmupperiod, the water level in the well rises and if boiling occurs below the water level, a
wellhead pressure builds up. In many cases, the wells build up sufficient pressure at the wellhead to start
well flowing to thesurface andustainthe flow. After the well has started to flow continuously, a

di scharge test is carried out with the main aim
characteristics. Downhole measurements are also done by lowering the temperasseranoggiag

tools down to the bottom of the well and retrieved back to the surface. Equipment selection in terms of
size and type is based on availability, accuracy and expected production rate, pressure and fluid type
(steam/water ratio). A shiotime \ertical discharge together with the James lip pressure method
(horizontal discharge) are used to determine the suitable equipment for long time testing as well as to
estimate the production rate (Biru, 2020).
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The lip pressure method is commonly used &sune the flow from geothermal wells. Theptnase
fluid is discharged through an orifice, flow line and a James tube into a silencer to separate the steam and
water phases at atmospheric pressure as sheigara7 above

The lip pressure is measuaéethe extreme end of the James tube using &filigdigiauge to damp out
pressure fluctuations. Water flow from the silencer is measured using weir box near the silencer outlet as

shown inFigure 8below
[ Throttle ‘\V)}O
Crown valve | ]‘D valve

T Flow line lJames tube

—J

P Silencer Weir

TFT sample
Box
[ Master
\  wvalve

ports
%

Prod

(_1»—4

Figure 8: Schematicepresentation of the Rusdaimes lip pressure method (Biru, 2020)

Vertical discharge tests will be carried out for a duration of between 0.5 to 1 hour whereas horizontal
discharge tests will be done for a minimum of a month and maximum of 3 monthgosthigiecell
attaining stable output.

2.7 Project Inputs
The consumables that will be required for drilling of the proposed geothermal wells are provided below:

i. Drilling detergent

ii. Bentonite (Drilling mud)

iii. Drilling polymer

iv. Blended cement

v. Cement adtlves including mica flakes

vi. Diesel fuel and engine oil for the generators to power;the rig

vii. Water for drilling and
An approximate volume of 20,000 cubic metres of water 350,000 litres of diesel fuel, 400 tonnes of
cement and 1 tonne of mica flakekheilrequired to drill a single well.

2.8 Waste Generation
The waste that will be generated by the proposed geothermal project will include the following:

i. Solid, liquid or gaseous matter that is deposited, discharged, emitted or disposed of into the
envionment in a manner that can impact the environment
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ii. A greenhouse gas substance emitted or discharged into the enyironment
iii. Matter that is discarded, rejected, abandoned, unwanted or surplus, irrespective of the potential
use or valye
iv. Matter prescribeid be waste.
28.1Types of Waste that will be Generated

The possible wastes that will be generated by the proposed drilling project ard abten@lialow

Table 8. Possible Waste that will be Generated by the Proposed project

Index Activity/Source Type of Waste that will be Generated
1. Road and well pg Spoil materialgxcavation spoils, soil piles, stock f
construction or storage piles);
2. Servicing of the generators | Used oll
Fuel filters
3. Drilling of the geothernhg Drilling fluid
wells Empty container$ for hazardous and ndrazardous
materials.
Drill cuttings
Greenhouse gas emissions from the diesel generat
4. Drilling of geothermal wel Scrap materials
and servicing of th
generators.
5. Medical seiges (Mobile Biomedical waste
clinic)
6. Geothermal well testing Brine
7. Leaking oileil spills and fuel| Contaminated soil
from generators and/or 4
COMpressors.
8. Maintenance of the lightin Blown light bulbs
system
9. Office work Trade effluent/ office astewater
10. | Laundry, Kitchen & Domestic/sanitary sewage
Washrooms Empty container8 for non-hazardous materials.
11. | Catering services Fat, Oil, and Grease (FO&)d other foodvaste.
12. | Fumigation Empty containerd for hazardous chemicals.

2.8.2 WasteHandling Procedure

The wastes that will be generated would be categorized as critical and noncritical based on the degree of
hazard and volumes generated as shdvigure 9and Table 9below.
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DEGREE OF HAZARD
HIGH

LOW

LOW

HIGH

VOLUME OF WASTE PRODUCED

Figure 9: Waste Categorization €ria

Table 9: Waste Categorization based on the Evaluation Criteria

Type of Waste

Degree of Hazard

Volume of Waste that
will be Generated

Waste Category

Spoil materials Low High Non-critical
Used oll High Low Critical
Used oil ad fuel filters | High Low Critical
Drilling fluid High High Critical
Biomedical High Low Critical
Empty containers fg High Low Critical
hazardous materials.

Empty containers fg High Low Critical
non-hazardous

materials.

Drill cuttings Low High Non-critical
Greenhouse gq High Low Critical
emissions from th

diesel generators.

Scrap materials Low Low Non-critical
Brine High High Critical
Blown light bulbs High Low Critical
Domestic waste Low High Non-critical
Domestic/sanitary High High Critical
sewage

Fat, Oil, and Greag High Low Critical
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Type of Waste Degree of Hazard Volume of Waste that Waste Category
will be Generated

(FOG) and other fooc
waste from the kitchen

Critical wastes should be handled with utmost care thus requires substantial amount of resources as
opposed to noncritical wastgure 10belowshows how thgarious wastes generated by the proposed
project will be handled from the point of generation to the final disposal site.

Waste Generation

l

Waste Categorization &
Segregation
Storage at Project Site
Collection
. Transfer & Treatment or
Licenses - .
Transport Recycling

4
Disposal at
Approved Sites |*7 Licenses

FigurelO Waste Handling Procedure at the Project Site

29  Status of Works a®f the time of the study
The Geothermal development program is comprised of key phases comprising of:

1 Surface exploration & conceptualization for presence of a geothermal source based on surface
exploration studies

1 Exploration drillingexploratiorprogrammeoroposed to be undekin for the fouexploratory
wells

1 Appraisal drilling where appraisal wells are dritleconfirm whether the project is technically
and commercially feasible

9 Production drilling and geothermal power plant construction. This include Building,
commissiomig, testing and putting in to service the power plant and associated power
transmission lines

1 Operation which involves development, operation and maintenance of the geothermal reservoir,
steam fieldpower plant and transmission lines and export ofatectritheoff takers

The phased approach is typical for a sscale geothermal developmeprdject If initial drilling is
successful, the next phase ofptezessvouldbe fultsizeappraisal drilling, which would aim to expand
understandingf the geothermal reservoir sim&llchemistryandproductivity, and also understand how
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the systemnwould behave under productidimis ESIA only covers thestexploratory drilling phase of
the project.

For the purposes of the ESIA, the exploration phagdtinto three key stihases; Site establishment
(construction phase), Exploratognd Appraisaldrilling (operations phase and Site closure
(decommissioning phase). Tadtivities associated with the site clearphase willinvolve the
following

Upgade of access roads and widening of pinch points at existing roads where required;
Site clearance;

Construction of well pads including water and mud sumps;

Construction of water intake and pump stations;

Construction of temporary water pipeline tqpsuprell padsand emporary materials storage
yard

9 Transportation of drilling rig and associated equipment and installation on site

= =4 =4 -4 =4

Activities associated with the drilling phase will involve:

1 Exploratory drilling works

Pumping of water / drilling muds

Materials and waste handling during operations
Drilling rig and ancillary equipment maintenance
Geological sampling and analysis

Well testing

=A =4 =4 =4 4

210 Products

Geothermal drilling operations will primarily yetlucts relatetb energy generation and resource
extraction. These will include:

1 Geothermal Steafar use of driving turbines for electricity generation;
1 Hot Waterthat would be utilized for direct heating applications or further energy conversion;

211 By-Products
Geothermal drilling operations willhparily yield byproducts which include:

1 Mineralsextracted from geothermal fluids, such as silica and lithium;

1 Drilling fluidsused during the drilling process, which may be recycled or disposed of after use.

1 Non-condensable gasexluding carbon dioxiddnydrogen sulfide, and methane, which are
released during the drilling process;

1 Drilling mud and cuttingthat will be generated during the drilling process, which will need
proper disposal or recycling.

9 Brine(Salty water) extracted from geothermaMasgwill be contained in lined ponds.

212 Project Decommissioning Phasé\ctivities
The projectite closure (the decommissioning phase) will inbhe\fellowing activities

1 Plugging and abandoning the wetiiding sealing the wells to preverkslea contamination
including cementing and installing barriers;

1 Dismantling and removal of drilling equipniecitiding dismantling and removal of drilling rigs,
pipelines, and associated infrastructure;
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9 Site Cleanumcluding removal of any waste mdtgridemicals, or debris from the site;

1 Environmental restoratioand rehabilitation the land to its original state or as per regulatory
requirements;

1 Monitoring andreportingi.e @nducing postdecommissioning audigmd submit reports to
regulatory bods including NEMA

9 Stakeholder Engagementluding communication with local communities and authorities to
address postiosure concerns
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CHAPTER 3. ANALYSIS OF PROJECT ALTERNATIVES

3.1 Introduction

This section provides a brief overview of the alieesatonsidered and details of the proposed activities
to be conducted within Suswa Drilling Prajeea.

Alternatives to the proposed Project were considered in the early stages of Project design which included
different options available that may awsideduce any adverse environmental and/or social impacts.
The different options considered are presented in the following sections.

3.2No Project Alternative

The O6No Projectdo alternat i variling activitydin theepeat &area i N n c
(Suswa) and, in turn, no further geothermal resources development.

The No Project Alternative option in respect to the proposed project implies that the status quo is
maintained. This option is the most suitable alternative from an extreorenemtal perspective as it
ensuresnehnt er f erence with the existing conditions.
proposal would not need to receive the necessary approval from NEMA. The proposed geothermal
development project would nake place. This option will, however, involve several losses both to the
propaent, the community and the Country as a whole.

The O6No Project Opti ond i secotomie andl paslg eénvirgnmenfale r r e d
perspective due to the followirgtbrs:

1T The Kenya Government reqguires energy Tresour
Optiond wil/ iimpact that negatively

1 The local skills would remain underutilized

Reduced business opportunities due to lack of infrastructure in the poopesedrea

1 Reduced interaction both at local, national and international levels by the community, hence
education and general awareness is a majpr loser

1 No employment opportunities will be created for the local community in project area and for
Kenyans in general who would have worked in the proposed project area

9 Increased urban poverty and crime in Kenya

1 Discouragement for investprs

1 Development of infrastructural facilities (roads, schools, health facilities, water facilities, electrical
etc.)will not be undertaken

1 Lack of development, research and innovation in the Country.

=

In addition, the anticipated environmental impacts resulting frecongteuction and construction
phases of the proposed project are insignificant. From the analysistbbcomes apparent that the
6No Projectd alternat i v ecomnunityandthetehtiee cdurgtrg.t al t er na

3.3 Alternative Site

The location of the well pads is normally determined by the geothermal well siting committee which
comprises of geologists, geophysicists, geochemists, environmental scientists, drilling engineers, reservoir
scientists/engineers, GIS experts and social safeguard specialists. The chosen location of the well pads for
drilling the proposed exploration wellas informed by the available geoscientific surface exploration

data for the Suswa Prospddte areas with the highest probability of exhibiting high temperature and
permeability (up flow zone), as supported by the integrated conceptual model atatadingete

considered as very good candidates for the four exploration wells to be drilled. This will be followed
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conservatively by step out towards the outflow zone based on the emerging risks during the assessment.
The well siting committee also congideperational and environmental aspects such as existing access
roads, water source location, land acquisition issues, soil and rock properties, landslide hazard, terrain
characteristic, distance to sensitive receptors like settlements, cultuchingithi$ealnabitat, distance to

thermal manifestations, the type and size of the rig to be used and geothalesdjwvéliertical or
directional).

3.4 Geothermal Well Design

In the exploration phase, the drilling objectives are not mainly to expiaibtiinermal resource but
rather on defining the resource by its key system characteristic, such as heat source existence near surface
hydrological system, geological setting and areal extent of the prospect. In order to achieve these
objectives, geotherhdeveloper may select any of the three types of wells based on their sizes. The wells
are:
1 Big/large holedwellswith 18/ 8 6 production casi
1 Regular/standard holéwellswith® / 8 6 pr oducti on
71 Slim holed wells with smaller diater than standard hole.

si ze.
ng si

ng

casi zZe.

Table 10below provides a comparison of the three types of geothermal wells (Purba et al, 2019).

TablelQ A comparison of the three types of geothermal wells

Parameter for Comparison Big/Large Standad Hole | Slim Hole
Hole
Typical Drilling Depth Total drilling| Total drilling| Total drilling depth ma

depth may rang
from 1500 to
3000 m

depth may rang
from 1500 to
3000 m

range from 1200 t
2330 m

Rig Capacity

May require a ri
with capacity of
10006 2000 HP
depending of
total well depth
and inclination.

May require a ri
with capacity of
550 8 1500 HP
depending  of
total well depth
and inclination.

Could be drilled using
rig with capacity leg
than 550 HP.

Rig Footprint/Well Pad

The well pad ma
require and areg
of about 10,00
0 15,000 ™
depending on ri
size.

The well paq
may require lan
area of abou
7,500 8 12,000
M2 depending of
rig size.

Since the rig is mo
compact and simplg
the well pad require
much smaller land ar
of about 2,00® 4,000
Mz,

Drilling Preparation Time

Requires longe
time to preparg
access roag
laydown area an
well pad.

Requires longe
time to preparé
access roac
laydown area arj
well pad.

Requires shorte
preparation time due 1
compact size of the r
and less numbef rig
equipment.

Water Supply Requirements

May range fron
6095
litres/second

depending of

May range fron|
6095
litres/second

depending  of

May range from -80
litres/second.
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Parameter for Comparison Big/Large Standad Hole | Slim Hole
Hole
hole size. hole size.
Lithology Definition Uses drill Uses drill Uses core sample as

cuttings as th
media to
determine
lithology,
alteration
mineralogy an
fracture
characteristics.

cuttings as th
media to
determine
lithology,
alteration

mineralogy an
fracture
characteristics.

media to determin
lithology, alteratio
mineralgy and fractur
characteristics (co
sample give  betts

definition than cuttings

Casing and Cement Requirement

About 200 tons

About 135 tong

About 80 tons of casin

of casing an(of casing an(and Gdf6cendnt
084 3 Mf|O55 3 Mf|isrequired.

cement is cement ig

required. required.

Directional Drilling Capability Able to| Able to| Commonly drilleg
accommodate | accommodate | vertically. More difficu
directional directional to be drilled
drilling drilling directionally.
techndogy. technology.

Production/Injection/Monitoring | Able to serve g Able to serve g May be difficult tg

Capability production  or| production orl induce flow and it mg
injection well injection well be too low to serve lat
when reservoil when reservoi as production well
characteristic characteristic May seve as

allovs. May als
serve ay
monitoring well.

allows. May als
serve as
monitoring well.

monitoring well.

Estimated drilling days

Ranging from 3
0 45 days (fron

Ranging from 3
8 45 days (fron

spud to rig
release witl
2,000 metre

total depth).

Ranging from 6@ 120
days (from spud tog
release  with  2,0(
metres total depth).

Discharge Capability

spud to rig
release with
2,000 metre
total depth).
Representative 1
possible  actug
discharge
capacity. Migh
give greate
output than
standard well du
to its large

diameter casing.

Representative {
possible  actug
discharge
capacity.

Reguires further stud
to assess its dischal
characteristics to acty
production well size.

Estimated Total Cost

USD 3,000 &

4 500/Metre

UsbD 2,000 &

4,000/Metre

usD 4,0 0
1,000/Metre (Includin
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Parameter for Comparison Big/Large Standad Hole | Slim Hole
Hole

(Including rig (Including  rig| rig and drilling suppo
and drilling| and drilling| cost).
support cost). | support cost).

The Chosen Design of the Geothermal Well

The project proponent has considered conducting exploration drilling using standard hole with the
objective of obtaining production well after the detgregderature is proven. The Standard hole option

is used when the conceptual model clearly defines hydrology of the geothermal system with sufficient
amount of direct data that supports the presence of high temperature as well as permeability. Given a
bottom-hole depth and diameter, determination of the casing intervals depends on several factors,
includirg rock properties, formation fluids, surface casing setting depth, well control requirements or
regulatoryequirements. Each of the standard geotheratlavilt have a distinct well design that will

specify the drilling depth and intervals of setting the casings based on the following considerations
(Finger and Blankenship, 2010):

91 Protection of an aquifelAquifers encountered will be sealed off to ptekieir contamination
by wellbore or drilling fluids.

9 Provision of well control in case of a kick incident. The kick must be able to be removed safely
without exceeding the fracturing pressure at the shoe of the last cemented casing.

1 Isolation of troublsome formations- these can be unstable (sloughing, swelling, or
unconsolidated) formations, zones with high or incurable lost circulation, or a depleted pressure
zone above the production horizon.

9 Fluid pressure contrehlthough more common in oil agas than in geothermal,

drilling fluids often contain additives that bring the specific gravity of the fluid well
1 above that of water, so that the weight of the fluid column will control the downhole pore
pressure in the formation. This often causehigiier pressure of the drilling fluid to exceed

the fracture gradient of the formation, leading to lost circulation or even loss of well control.

Many geothermal systems are located in tectonically active regions, which have very low fracture

gradients, guplicating this part of the casing design.

1 Defining the production zonegeothermal reservoirs can have more than one productive zone
and casing is sometimes set to preferentially allow production from the selected zone.

=

3.5 Geothermal Well Pad Design

Geothermal well pads can be designed to accommodate one well or up to six wells on the same well pad
by employing the directional drilling technology. An example of-aveiystdd in Mokai, New Zealand

where six wells were drilled directionally, withB965/ pr oducti on casing and 81
hole sections.

The well pad layout is generally dictated by the drilling rig being utilised to drill the wells and by the rule
of thumb whereby a minimum spacing of at least 5 m is observed such thatéefotollision in the

initial vertical sections of the wells is minimised. Wellhead spacing must be such that when a well is
compl eted, the rig can be O06skiddedd or oOwal ked?d
well accessible for cphation tests, and even vertical discharge testing withoidagigmterruption of

drilling activities on the new well. After completion of drilling all the wells on the well pad, there is always
the possibility that workover activities may be requirady of the wells. The steam gathering pipework

must be designed in such a manner that access to each wellhead is available without disconnection of
adjacent wells.
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The economic savings from muléll pads accrue from:

1

T

Reduced drilling pad civil aruction cost§ one drilling pad with a slightly increased area can
accommodate up to six wells. Only one access road and geothermal fluid containment pond need
to be constructed.

Reduced project footpridtdrilling of multiple wells on a single wetl peduces the area of

land to be cleared thus reduced impact on biodiversity.

Reduced rig move costsypically, the cost of moving a drilling rig from one location to another

is in the order of USD 500,000, taking a period of around two weeks; ghildasik i dd f r om
well to the next on the same pad is generally carried out at the rig operating rate and can usually
be achieved in a period of two days, at a cost of USD 120,000.

Reduced water supply system installation costs since the wells aceldcatgdn the same

well pad.

Significantly reduced steam gathering pipework costs.

The disadvantages of multiplell pads can be accommodated or easily mitigated as discussed below.

T

Live wellheads close to a drilling operaliam element of dangekists due to the fact that

having completed a successful geothermal well, the rig is skidded only a distance of 5 to 10
metres from the 6lived well head. There is t
concern can be mitigated with the placemero f a temporary protecti\
wellhead.

The drilling fluid containment ponds need to accommodate much greater quantities of cuttings
and therefore need to be larger, and should be designed such that they can be emptied or at least
partally emptied while in operation.

The project proponent considered constructing -meltipads as opposed to Sivgd pad for the
reasons mentioned above.

3.5 Alternative Uses of Geothermal Resources

Geothermal resource use is defined based on tampeHightemperature resources (>150°C) are
often prioritized for electricity production, whereby the heat energy of the geothermal fluid is converted
to electrical energy. Low (~20 to 801€@)medium (80 to 150°@mperature resources are less suitable

for electricity generation but are much more widespread and lend themselvesde dpplitations as

shown inFigure 11below.
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Figure 11 Potential uses of Geothermal Resource (ESMAP, 2022)

Geohermal Direct Use is the use of geothermal resources to create valuable commodities from heat,
minerals and gases. The geothermal industry has been developing for over a century. Geothermal
utilization has evolved into schemes combining various typesocbfude and electricity production.

While hightemperature resources can be harnessed solely for direct applications, their preferred use has
been for electricity production to supplement the nationwide grid. The design conditions of wells drilled
for utilizing low to mediurstemperature geothermal fluid are usually less demanding than wells drilled
for hightemperature fluid. The temperature is lower, and usually the pressure is lower as well; the flow is
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in liquidform (no steam), the volume flow is Ipwaad the fluid chemistry is usually less aggressive. The

hot water may contain gas, which may involve additional requirements for the pump installation in
operation and, in some geothermal resources, wells must be designed for gas kicks that might occur
during drilling (ESMAP, 2022).

Kenya has prioritized harnessing of geothermal resource for electricity production since geothermal
energy provides reliable base load power and has comparatively low electricity production costs. It is also
not affected byagaries of weather and contributes to climate change mitigation. According to the Least
Cost Power Development Plan 2@22041, Suswa Geothermal Prospect has been earmarked by the
government of Kenya to generate 300 MW of electricity by the year 2040.

Kenyads tot al interconnected effective capacity
MW in the medium term (2026) and 8,920 MW by the end of the planning horizon (2041) as shown in
figure12 below. From the results, geothermal capa@pected to contribute the highest to the total

firm capacity at an annual average of 32% over the planning period. For this reason, the project
proponent has prioritized developing the geothermal resource at Suswa Geothermal Prospect for
electricity genation. Medium temperature geothermal fluid can be harnessed for electricity generation

using binary technology.

Pumped storage

1 BESS
7.000.0 e Gas turbines

(LNG)

6,000.0

5,000.0

4,000.0 Gas turbines

(gasoil)
[ iesel engines
30000
m— Matural gas

Capacity / load [MW]

2.000.0 — N uclear

Hydropower

1,000.0 m Ceothermal

Peak load

0.0
S= = Peak load +
] eSETVE Margin

Figure 12 Firm capacity vs peak loa&eference demand scenario (Republic of Kenya, 2022

3.6 Alternative Geothermal Resource Development Approaches

Geothermal resource can be developed in one/single or more/multiple phases. Witipleaséngle
approach, a geothermal project is developed to the maximum size that the geothermal fedldtds believ
be able to support, which is generally greater than 50 percent of the estimated capability. With a
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multiphase approach, a geothermal resource is utilized in several relatively small phases. The resource risk
is minimized by sizing the first phasaifsagntly below half the estimated capability of the resourc
essentially holdinthe rest in reserve. The project then proceeds to the next phase based on the
experience of the previous phase. Each of the two approaches has its own benefits, asl summariz

table 1below (ESMAP, 2022):

Table 11 Approaches and its own benefits

Index | Benefits of SinglePhase Development | Benefits of Multi-phase Development

i. | Requires lower capital expendil Takes shorter timeline as each phase is sm
(CAPEX) per megawatt thermal (M\V| in scale.

due to economies of scale as a resu
lower cost of: drilling each well, equipn
and common infrastructure.

ii. | Lower operating expenditure (OPEX) p| Full utilization is reached in shorteret
MWh.

iii. | Requires fewer employees perstMW Results from the previous operation are use
decide on: additional applications and-apale

iv. | High output of energy Easy to determine resource capability e.g
chemistry, reinjection, production.

v. | Financingd often easier due to scale. | Lower risk of failure.

3.7 Alternative Water Sources

Reliable water supply for exploration drilling will be required to complete the drilling programme. The
actual water requirements is strongly influenced by the dafiijoos encountered and will vary
depending on the stage of drilling.

The main source of water for the proposed project is Kikuyian Dam. However, the following are the
proposed alternatig®urces oivater for the projeets outlined below;

Option 1: Abdraction from Kijabe boreholes

The borehole areas in Kijabe are situated on the western side of Kijabe escarpment, North of Mai Mahiu
town and North East of Suswa prospect. Three possible borehole areas were picked based on the
previous siting that wasrdn Two of the possible areas fall under Kenya Smestd.and while one

is on a private land. Distances from these borehole areas were tracked to Siitewd atattistance

to the prospect area from these boreholes will be approximiddipglBdicatedn Figure 13below.

The majorcomponentdor this systenwill be:-

Acquireaccessightsagreemenwith KenyaForestServiceo drill boreholes
Drill boreholegminimum9 No.)

Installatiorof 1 No. collectiontank

Installatiorof 2 No. boostepumps(PumpStation?)

48km 1 Owictauliowvaterpipeline

Powersupply

2 No. collectiontanks(4 million litreseachat pumpingandbreakingstations

=A =4 =4 4 4 4 -4 -4

3 No. storageanks(4 million litreseach)ttanksite
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Propsed Route from Old Kijabe
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Figure 13 Kijabe water abstraction points (So8aswa water supply system
Option 2: Water pan/Dam and boreholes fromKikuyian

Kikuyian Dam, also referred to in some reports as Kekuyian Dam, is a small water body located in Narok
County, Kenya, within the Nairagie Enkare area of Keekonyokie Ward. The dam is an important water
resource for the surrounding community, suppotiimgtock watering, smaflale farming, and
domestic water use.

Despite its significance to the local community, Kikuyian Dam presents notable safety and environmental
concerns, particularly due to frequent overflows during heavy rainfall eventtheselegserienced in

May 2024. These events have increased flood risks in the surrounding areas, with over 400 households
identified as potentially vulnerable to evacuation due to rising water levels. The dam occupies
approximately 100 acres of privatel land forms part of broader local water management challenges,

with community leaders expressing concern over its current management and its capacity to safely
accommodate extreme rainfall events.

Water abstraction for the proposed project will be ukderteom the existing water pans/dams in this

area. The abstracted water will be pumped to reservoir tanks located at Suswa, with the total distance
from the source to the prospect area being approximately 38 km. The major components of the proposed
watersupply system will include:

1 An intake structure at the water pan (including acquisition of land rights);
Installation of one (1) collection tank;

Pump Station 1;

Power supply infrastructure;

A 38 km, 10nch Victaulic water pipeline; and

The storage tanks.

=4 =4 =4 4 =4
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This option is considered the most viable and practical water supply alternativéoathégimepsed
geothermal drilling project.

Option 3: Abstractionfrom Lake Naivasha

Lake Naivasha presently provides water for drilling for the nearby @dkdhiermal field under
KENGEN and water for various flower farms around thedalshown ifrigure 14 below The lake is

to the North of the Suswa prospect. The abstraction point has been established. It is anticipated that the
water from this source wile pumped through the expansive Kedong ranch. Total distance to the
prospect area from this source will be approximately 42KM.

N(m) 9910000
}

‘} g I| | Propsed Route from Lake Naivasha|
A0 Proposed Water abstraction point

\J = I-| to Proposed Tanks Site at Suswa
- Prospect
/ OldKijabe| | Route is from the the proposed
L 71 abstraction point next to Simba
1383

lodge,Route crosses the South

990?000
'}

Lake road into Kidong ranch,
|| Crosse the SGR and the Narok
Mai mahiu -C3 road to the
proposed tank site at Suswa
through the Ketraco

sub station road.

9900000

0

- || Distance from L. Naivasha-41.4 km

$

Legend

‘-\ ® Proposed Well Sites

/ = Schools

®  Place Names
Proposed Route from
Lake Naivasha
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County Boundary
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198000 205000 212000 219000 E(m) 226000

Figure 14 Lake Naivasha Abstraction Point (So@uswva water supplyteys report)
Option 4: Water delivery byankers

This involvesvater delivery by tankers at a cost of US$4,960,000. This dsatitaekers are used to
bring the water required for the drilling of the first three wells. Subsequently, these wells are used to
produce water for the drilling of all other wells.

If water trucking is used to supply water for the drilling of théefirstells, water could be tankered to

the site initially, then for subsequent drilling, if productive, the wells which have already been drilled could
be converted into water supply wells. There will be need for a large water reservoir at within the
concesion area. Water tanker trucks are readily available in Naivasha, as are the required water vendors.
The large capacity water tanker truck will carry from 13 m3 to 20 m3 of wdtecKshare equipped

with a mounted ecliptical water tank, rust prodi, egpacity indicator, interior baffles drain fittings,

water pump, 60 to 100 m hose and accompanying hose reels and hose storage compartment. There are
several tankers both in Naivasha and Nairobi that may be used at short notice. Although it will be
possble to contract a firm to bid for this contract so that there will be value for money. The average daily
consumption for a conventional well bore is about 1,100 m3/day, and asctatheasirement of 61

truckloads of water per day will be requires ¢fenerating considerable traffic.

The average journey time between Naivasha and Suswa, including loading and offloading is 2 hours. That
means each tanker can make four round trips in a single day. It is reasonable to calculate that a maximum
of 15 tankr trucks will therefore be required to deliver 13penday and support drilling of the first
exploration well.
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It should be noted that any geothermal fluids produced during the drilling of the first exploration well
may reduce the water requirementtfe second and third exploration wells

Table 12below indicates the estimated average yield for the different luigtiightedabove.

Table 12 Anticipated Water Estimates

Source Unit Estimated Av. | Quantity | Total(m3h) | Remarks
Yield(m3/h)

Ground KijabeBoreholes | 30 9 270m To be drilled ang

water, analyzed

Surface Lake Naivasha 270 1 270 Available

water,

Surface Water Pan 30 5 270 Available

water

Ground Nairagie Enkare | 120 1 270 To be drilled

water Borehol&ikuyian

SourgBroundwater & Surface Water Supply Options assessment report

Among the water supply options considered for the proposed project, Kikuyian Dam has been ic
most suitable and reliable source. The project will treerefoeatsnmaaeihyfrom Kikuyian Dam, subject
to compliance with relevant regulatory approvals and sustainable abstraction requirements.

3.7 Drilling Technology

There are two drilling technologies that are available fprojket,vertical and directiohdrilling

approaches which can bged in geothermal well desidarticalDesigninvolve wells being drilled
straight down into the geother mal reservoir. Th
expensive; ideal for reservoirs dirdo#igeath the drilling site. However, it has the disadvantage of
limited flexibility in accessing geothermal resources spread across a wider area.

Directional drillingnvolveswells being drilled at an angle or curved to reach geothermal reservoirs
locatedaway from the drilling sité.hasAdvantagesf having greater flexibility in targeting resources;
allows multiple wells to be drilled from a single pad, reducing costs and least environmental impact.
Directional drilling is generally considered to adower environmental footprint due to its efficiency

and reduced surface impadt also has minimal surface disruption by allowing multiple wells to be
drilled from a single pad hence less impaatconystem as lieduces the need for extensive land
dearing, making it more environmentally friendly in sensitive areas.

Howeverthe main limitations that it is more complex and expensive; requires advanced technology
and expertisét has higher initial costs due to advanced technology and exqugriise.r

Rotary drilling with mud circulation supported by directional drilling and air drilling where appropriate is
the established and preferred technology due to the volcanic geology and high reservoir temperatures.

3.8 Alternative Materials

The envionmental impact assessment of alternative materiglsofbermal drilling were focused on
their sustainability and ability tanimmize ecological harm. Some of the alternative materials considered
were
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1 HighEntropy Alloys (HEAs)These materials arehfygdurable and resistant to corrosion,
reducing the need for frequent replacements and minimizing waste.

1 CeramieMetal Mixtures (Cermet§jheir heat resistance and longevity lower the environmental
footprint by reducing material consumption.

1 Advanced Cdings Technologies like thermal spray coatings enhance equipment lifespan,
reducing the need for new materials and waste generation.

1 Hybrid Drilling TechniquesCombining methods like rotary drilling with water jet cutting can
reduce energy consumptioud aear on equipment, leading to lower environmental impact.

1 Thermal Spallation Technologyhis innovative approach reduces the need for mechanical
drilling, minimizing wear and tear on equipment and associated waste.
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CHAPTER 4. POLICY, LEGISLATIVE AND REGULATORY
FRAMEWORK

4.1 Introduction

This Chapter outlines the overview of relevant County, National and international legislative regulatory
and framework, guidelineend conventions relevant to this project and suggest activities to ensure
complianceis achievedlt gives guidanceon to ensure that project planning, execution, and
decommissioning are conducted in accordance with the laws, standards and sectoral policies.

The Republic of Kenya has a policy, legal and administrative framework funentatananagement.

The Governmentds policy on energy is to provide
framework, the National Environment Management Authority (NEMA) is responsible for ensuring that
ESIAs are carried out for new proje and environmental audits on existing facilities as per the
requirements of the Environmental Management and Coordination Act (EMCA) Cap 387. Projects
subject to this requirement are specified in the Second Schedule of the Act.

Development Finance litstions (DFIs)have also developed p@#con social and environmental
sustainability that calls for positive development outcomes in the public and private sector. To achieve
this, theg haveestablished safeguards on environmental and social ststaasabiéll as general and
industry specific environmental, health and safety guidelines against which peepdotstede

Environmental and Social Impact Assessments (ESIAs) are camodadentify potential positive and

negative impacts assamibtvith a proposed project. The aim is to amplify the positive impacts and
develop mitigation measures for the negative ones. The ESIA also ensures that baseline environmental
and socieeconomic data for the proposed project is collected and used sigheflprojects financed

by DFls. Also, this data is used for monitoring and evaluating project impacts during the project cycle. It
is a requirement by both NEMA and Bels that a clear management plan and action plan that describe

and prioritize thecions required implementing mitigation measures are put in place.

Environmental Management and Coordination Act,(R898ed 20153econd scheduld(d) lists

drilling for the purposes of utilizing Ground water resources, including Geothermal BEmengy

projects whichmust under ESIA studies. Environmental (Impact Assessment and Audit) Regulations
2003 Legal Notice No.101 provides ESIA guidelines.

4.2 National Policy Framework

The Republic of Kenya has a policy, legal and administrative frameemwvikdomental management.
The broad objectives of the national environmental policy in Kenya are:

1 To ensure optimal use of natural resources while improving environmental quality

1 To conserve natural resources such that the resources meet thé theegdsesent without
jeopardizing future generations in enjoying the same

1 To develop awareness that inculcates environmental stewardship among the citizenship of the
country

1 To integrate environmental conservation and -sooimomic aspects in the deepment
process

1 To ensure that national environmental goals contribute to international obligations on
environmental management and social integrity.
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To achieve the above policy objectives, it is a policy directive that appropriate reviews and efaluati

all forms of developmental project plans and operations are carried out to ensure compliance with the
environmental policy and legal frameworks. The following section provides details on the relevant
policies tdhis proposed project

4.2 1Environment and Development (Sessional Paper No. 6 of 1999)

The Kenyads p obEniranmentpaadpDevelopmaent washfermulated in 1999. The policy
defined approaches that will be pursued by the Government in mainstreaming environment into
developmenftThe policy harmonized environmental and developmental objectives with the broad goal of
achieving sustainable development. The policy paper also provided guidelines and strategies for
government action regarding environment and development. About wikdllfelidii reemphasized
government ds commi t ment towar ds invol ving | ocal
conservation and management, as well as developing mechanisms that allow them to benefit from the
natural resources occurring in tlae@a. The policy also advocated for the establishment of zones that
allow for the multiple use and management of wildlife.

This policy is relevant to the proposed project in view of the potential impacts on the envirofiient and involve
in poject planning.

4.2.2National Environmental Policy, 2014

The National Environmental Policy is an outcome of the Sessional Paper No. 10 of 2014.The overall goal
of the policy is better quality of life for present and future generations through susiansg@ment

and use of the environment and natural resources. One of the objectives of the policy is to promote and
support research and capacity development as well as use of innovative environmental management tools
such as Environmental Impact Assessn@&lAs) and Environmental Audits that is necessaryueens
environmental quality and resource productivity on long term basis.

The policy among other important objectives calls for promotion of domestication, coordination and
maximization of benefitsoin Strategic Multilateral Environmental Agreements (MEAS). The policy
further calls for integration of environmental concerns into development policies, plans and activities.

The National Environmental Policy proposes a broad range of measures anmeésjoiintiag to key
environmental issues and challenges. It seeks to provide the framework for an integrated approach to
planning and sustainable management of natural resources in the caectgniteshe various
vulnerable ecosystems and proposesuggsolicy measures not only to mainstream sound environmental
management practices in all sectors of society throughout the country but also recommends strong
institutional and governance measures to support the achievement of the desired obgaives and

Relevance

The policy requires that projects such as this one, which are likely to have significant environmental and
social impacts should be undertaken with sound environmental management plan.

4.2 3 The KenyaNational Biodiversity Strategyand Action Plan20192030

The National Biodiversity Strategy and Action Plan (NBSAP) was formulated to enable Kenya address
national and international commitments defined in Article 6 of the Convention on Biological Diversity
(CBD). The strategy is a national &awrk of action for ensuring that the present rate of biodiversity loss

is reversed, and present levels of biological resources are maintained at sustainable levels for posterity. The
gener al objectives of the sttosustanghbly asisrcempdnents;c ons er
to share the benefits arising fairly and equitably from the utilization of biological resources among the
stakeholders; and to enhance technical and scientific cooperation nationally and internationally, including
the exhange of information in support of biological conservation.
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Relevane:

The proposed psijalicomply with the requirements of this strategy since the projeictalozyg lefad to
biodiversity in some of alternative sites identifiddHerdomatieed geothermal drilling project.

4.2 4 Kenya Vision 2030

The Vision 2030 is based on 3 key pillars; Economic Pillar, Social Pillar, and Political Pillar. The economic,
social and political pillars of Kenya Vision 2030 are anchored onllakéndo foundations:
macroeconomic stability; continuity in governance reforms; enhanced equity and wealth creation
opportunities for the poor; infrastructure; energy; science, technology and innovation, land reform; human
resources development; security publiesector reforms. According to the vision, the country aims at
erhancing and diversifying national power generation and supply by identifying new generation and supply
sources through exploitation of geothermal power, coal, renewable energwisdwaesecting Kenya

to energysurplus countries in the region.

In terms of environment, one of the aims is to make Kenya to be a nation that has a clean, secure and
sustainable environment by 2030. This will be achieved through promoting envirommsentation
for better support the economic pillar flagship projects.

Relevance

Geothermal energy has been identified as one of the sources of energy that would substantially address the
prevailing energy deficit. The proposed development is thusnithlisector specific objectives in vision

2030. This ESIA study report is one of the tools geared towards ensuring the project is undertaken in a
sustainable manner with proper management of any resultant wastes.

4.2 5 National Land Policy 2023

The Land Plicy in Kenya is guided by the environmental management principles which are aimed at
restoring the environmental integrity through introduction of incentives and encouragement of use of
technology and scientific methods for soil conservation, among Dileepslicy further requires fragile
ecosystems to be managed and protected by developing a comprehensive land use policy bearing in mind
the needs of the surrounding communities. The policy also requires zoning of catchment areas to protect
them from degpdation and establishment of participatory mechanisms for sustainable management of
fragile ecosystems.

The policy also called for development of procedures -foamagement and rehabilitation of forest
resources while recognizing traditional managesysteins and sharing of benefits with contiguous
communities and individuals. Lastly, all national parks, game reserves, islands, front row beaches and all
areas hosting fragile biodiversity are declared as fragile ecosystems under the policy.

The policy ecognizes that sustainable management of land based natural resources depends largely on the
governance system that defines the relationships between people, and between people and resources. To
achieve an integrated approach to management -blaked rtaral resources, all policies, regulations,

and laws dealing with these resources need to be harmonized with the framework established by the
Environmental Management and Coordination Act (EMI2AP

The policy also addresses land management on ec@sgttetion (including wetlands). Measures for
protection are required for fragile ecosystems. The policy also calls for the protection of watersheds, lakes,
drainage basins and wetlands. The policy prohibits settlement and agricultural activitezdchmexéer

areas and calls for identification, delineation and gazettement of all water courses and wetlands.

In compliance withttl@gproponghall ensure sustainable management of land based natural resources at the
site.
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4.2 6 PhysicalPlanning Policy

The current policy governs the development and approval all building plans as provided for in the Physical
Planning Act (Cap 286) 2009 The proposed project will be subjected to the provisions of this policy
and legislation.

4.2.7 HIV/IA DS Policy of 2009

The policy identifies HIV/AIDS as a global crisis that constitutes one of the most formidable challenges
to development and social progress. The Pandemic heavily affects the Kenyan economy through loss of
skilled and experienced manpowae to deaths, loss of man hours due to prolonged ilinesses,
absenteeism, reduced performance, increased stress, stigma, discrimination, and loss of institutional
memories, among others.

Relevance:

The proposed project shall involve a mobile and coaeehivorkforce, often working for extended
periods. Workers may be at higher risk of engaging in risky behaviors due to isolation, limited recreation,
or separation from families.

The proponent shalireate HIV/AIDS awareness among staff, provide condondispenserand
discourage against any form of discrimination agajnaould be HIV/AIDS patient.
4.2 .8 Gender Policy of 2011

The purpose of the Gender Policy is to institutionalize The Kenya National Policy on Gender and
Development (NPGD), within @der, Children and Social Development. It articulates the policy
approach of gender mainstreaming and empowerment of women at the ministry level.

Relevance:

The proponent shall prqualeemployment opportuinittesgender auduiagey formf discrimination based
ongender

4.29The Kenya National Climate Change Response Strategy of 2010

This strategy provides measures that the Government of Kenya is taking to address issues related to the
impact of climate change on various sectorseaédhnomy. The proposed geothermal drilling project

has takennto consideratiothe effects of changing climate in the country and apply climate change
mitigation measures.

Relevance:
The ESIA studgcludetimate risk assessmaeanitigatkgainsimatehange.

4.3 National Environmental Legal and RegulatoryFramework

The Republic of Kenya has numerous statutes that guides environmental management and conservation.
Most of these statutes are sector specific and cover a wide range of issnggirdiachealth, soil
conservation, protected areas conservation, endangered species, public participation, water rights, water
quality, air quality, excessive noise control, vibration control, land use, among others.

The relevant legislations are deedrinTable13 Relevant National Envirormtal Legislations and
Regulationbelow
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4.3.1Relevant National

Environmental Legislationsand Regulations

Table 13 Relevant National Envirorantal Legislations and Regulations

No. Legislation Provisions Relevance Compliance
/
Regulations
1. The The Constitution of Kenya has takenrboard various issues that are relateThe proposed project| This Study i
Constitution |environmental management. Article 42 of theBRights contained in the Constitutjensure compliance W aimed aensuring
of Kenyap r o v i dewesy Kenlgam has the right to a clean and healthy environment, whiconstitutionatquiremel compliance  tq
2010 have the environment protected for the benefit of present and future generatitiesiin as far as equit| the Kenyan
measur&hapter 5 of the Constitution is dedicated to land and the environment. |[sharing of the res{ Constitution.
The constitution requires that land be used and managed in a manner that is between . var
. . . oy stakeholders is conce
efficient, productive and sustainable. Part 2 of Chapter 5 of the constitietiticaigd tq oo
. . ) i matters of sustainabi
Environment and Natural Resources. Article 69 in Part 2 provides that the S‘Iivelihoods and  biol
provide encourages efforts towards sustainable of natural resources, increas [eSOUTCes D
national forest cover public participation in the management, pnotexti Conservatioparticipati(;n Resett]
of the environment, protection of genetic resources and bioyl,iversjtronmenteAction Plan élmon ﬂ
. . . o . go
impact assessment, environmental audit and monitoring of the environment, etc.
2. The 1 The legislation advocates for environmental protection during | This project has beg¢ The execution g
Environmen implementation and restoration of impacted @mwient. included in schedu| an ESIA Study il
t f Section 58, subsectiomIRequires that before a project is executed, a of Projects requirini compliance witf
Managemen Report must be prepared and submitted to the Authority (NEMA)| submission of af regulations ha
and Ce prescribed form. Environmental been
ordination A Subsection (7); EIA shall be conducted in accordance with the EIA regl Impact Assessme| commissioned.
(EMCA), guidelhes and procedures issued under the EMCA. Study report in th| The ESIA Repor
199¢Revise | 4 EMCA Part V Section 50The Authority shall, in consultation with the rele| Environmental has provided a
d 2015) lead agencies (including Ministry of Wildlife & Tourism KWS) prescribe m Management an Environmental
necessary to ensure the conservation of biologarasitgiin Kenya. Coordination and Socia
(Amendment)  Act
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No. Legislation Provisions Relevance Compliance
/
Regulations
1  EMCA, Section 72, 74,75, and 76 deals with water pollution, and prohibi| 2015; this Project fif Management
license to discharge effluent under category 4 (| Plan (ESMP) thg
 EMCA, Section 91 and 94 deals with the classification of wastes, han¢ (Prilling ~ for  the| will be followed
1 EMCA, Section 107 provides stadddor the control of noxious smell ground ~ Wwate| mitigate _
1 EMCA, Part XIIl, Section 142 (1) says that any Persdh who rescih”cesl includir !dem'fled projec
A Discharges any dangerous materials, substances, oil, oil mixtures into lg geotherma energ; !mpac S ang
: . . Moreover, the projeq implement
air or aquatic environment. . . o
] . falls under High Ris| monitoring
A Pollutes the environment. .
category 10 |h activities.

A Discharges any pollutanto the environment
Commits an offence and shall on conviction, be liable to a fine not less than tw
shillings.

(geothermal
development) in th
Second Schedule
the Environment
(Impact Assessme
and Audit)
(Amendment)
Regulations, 201
which requires for th
project to be
subjected to an ESI
Study prior to itg
implementation.
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No.

Legislation
/
Regulations

Provisions

Relevance

Compliance

(ayrhe
Environmen
t  (Impact
Assessment
and Audit)
Regulations,
2003

The Regulation provides the guidelines that have been established to g
conduct of environmental assessments and environmental audits in Keny
The legislation provides guidance on project ingaaegorization into lov
medium and high risks and implementation of appropriate environmer
social impact assessments.

Section 4 (1) says no proponent shall implement a project that (a) is likel
a negative environmental impact; or (b) foichwan environmental impg
assessment is required under the Act or these Regulations ur
environmental impact assessment has been concluded and app
accordance with these Regulations,

Part Il describes the ESIA Study Process, Part IV liEsthie contents of ¢
ESIA Study Report and Part V elaborates on environmental aug
monitoring.

The regulations provide guidelines on preparation of EIA Project Report
The EMCA, Cap 387 requires that during the EIA process a proponent
constitation with the Authority seek views of persons who may be affe(
the project or activity through posters, newspaper, radio and public n
with the affected parties and communities.

GDC had alread
obtained EIA
licenses or th
geothermal drillon
and has made ¢
application for
water abstractio
licence in line wit
these loca
regulations.
T Once
commissione(
, GDC will

also be
expected  tg
carry out
Environmenta
| audit of the
project

annually anc

submit the
environmenta
audit report to
NEMA.

This Study ig
aimed at ensurin
compliance o
these regulatior
and is an updat
of ESIA study
report of 2013
the study hag
collected
information on
project  design
the relevan
baseline dati
conducted al
elaborate publi
consultation

process an
created af
Environmental

and Sociq

Management
Plan (ESMP) an
a monitoring
plan (ESMMP
that if
implemented wil
ensure
conservation an
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No. Legislation Provisions Relevance Compliance
/
Regulations
protection of
environment an(
improved
livelihoods.
The study
envisages anny
environmental
audits by the
proponent.
(b) f The Regulations observe that, every person shall refrain from any a| Strict adherence 1 GDC shall obtain
Environmental directly or indirectly causes, or may cause immediate or subseque these Regulatiorl water abstractio
Management pollution, and it shall be immaaknivhether the water resource was poll during the projeg permit from
and Ce before the enactment of the Act. It further observes that, no person sha implementation  wil Water Resaces
ordination or cause to flow into or near a water resource any liquid, solid or | ensure compliance | Authority.
(Water substance or deposit any such substance in or neatoiause pollution. | the  standards  fq _contractor
Quality) goes on to state that, no person shall: effluent discharge an yehicles shalbe
Regulations, Discharge, any effluent from sewage treatment works, industry or other poin| Sources. serviced in
2024 into the aquatic environment without a valid effluent discharge license is authorised moto

accordance with the pisions of the Act.
Abstract ground water or carry out any activity near any lakes, rivers, strean
and wells that is likely to have any adverse impact on the quantity and qua|
water, without an Environmental Impact Assessment licemseé issaccordang
with the provisions of the Act; or

Cultivate or undertake any development activity within a minimum of six me
a maximum of thirty meters from the highest ever recorded flood level, on ei
of a river or stream, and as rbhaydetermined by the Authority from time to time

vehicle garagés
avoid oil spills ir
the project are
which might be
washed away |
water runoff tog
nearby streams.
-The contracto
shall avoid moto
vehicles crossin
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No. Legislation Provisions Relevance Compliance
/
Regulations
rivers and
streams from
undesignated
points to only
use existin
bridges of
designated
crossing points.
() 1 This Regulation define rules for the management of waste in generahar The proposed proje( The contracto
Environmen management of solid waste, industrial waste, hazardous waste, pest| activities have th shall:
tal toxic substances, biomedical waste and radioactive substances in particy potential of generatin _provide  wast
Managemen ¢ The regulation observes that; effluent, and  solif receptacles g
and  Co No person shall dispose of any waste on a public highway, ceickeareation{ Wastes. The wast collecting  wasts
ordination area or in any public place except in a designated waste receptacle. generated from th and shall ensul
(Waste Any person whose activities generate waste shall collect, segregate and | activities have the \yaste ig
managemen cause to be disposed of such waste in the manner provided for und| Potential off segregated.
) Regulations. contaminating  th{ _coniract g
Regulations, Without prejudice to the foregoing, any person whose activities generates | immediate grount NEMA
24 an obligation to ensure that such waste is transferred to a person who is li{ Surfaces anl registered waste
transport and dispose of such waste in a designated waste disposal facility. | a&tmosphere; thu transporter  to
Any persn whose activities generate waste, shall segregate such waste by| heed  for  stric| .qac¢ ang
adherence to theg

hazardous waste from nbazardous waste and shall dispose of such wastes
facility as is provided for by the relevant Local Authority.

Any person who owns or controls eilfy or premises which generates waste
minimize the waste generated by adopting the cleaner production principles.

Regulations in dealil
with all the wastes ai
handling of wast
streams.

dispose of wast
at designate
sites

-Ensure update
waste  trackin
documents ar
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No. Legislation Provisions Relevance Compliance

/

Regulations
maintained  fo
collected waste.
-Implement
sustainable was
management
principles of
reduction, reus
and recycling.
-Provide mobilg
toilets for
construction
workers to
manage huma
waste.
-Sensitize
construction
workers on bes
waste
management
practices

(d) § The regulations observe that, except as otherwise provided in the Regul; The noisepermissiblg¢ GDC shallthey -

Environmen person shall make or cause to be made any loud, unreasonable, unne( limits shall guide noig -Provide ea

tal unusual noise which annoys, disturlpseis, or endangers the comfort, rep management at th protection

Managemen health or safety of others and the environment. project site and re@t| (earmuffs and e

and Co 1 In determining whether noise is loud, unreasonable, unnecessary, or un| activities. plug) to

ordination following factors may be considered: employees

(Noise and A Time of the day. working in area

Excessive with high noise
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No. Legislation Provisions Relevance Compliance

/

Regulations

Vibration A Proximity to residential area. levels.

Pollution A Whether the noise is recurrent, intermittent or constant. -Ensure maching

Control) A The level and intensity of the noise. and equipmen

Regulations,, A Whether the noise has been enhanced in level or range by any type of el¢ are dully service

2009 mechanical means; and, and inspected t
A Whether the noise is subject to be controlled withagtiasonable effort reduce nois

expense to the person making the noise. emission.

1 These regulations also relate noise to its vibration effects and seek to e -Sensitizes drive
the level of noise causes no harmful vibrations. Any person(s) inter against
undertake activities in which seis suspected to be injurious or endange unrecessary
comfort, repose, health or safety of others and the environment, must | hooting and
application to NEMA and acquire a license vehicle idling.

-Conduct
periodic  noisg
and vibration
measurements {
ensure they af
within the
require thresholg
(e) 1 The objective of these Regulatiorts igrovide for the prevention, control § The emission| GDC shall:
Environmen abatement of air pollution to ensure clean and healthy ambient g generated fron -Regularlyservice
tal regulations observe that. geothermal drilling vehicles genset:
Managemen| 1. No person shall have the potential ¢ and other
and Ce a. Act in a way that directly or indirectly causes, or is likely to cause imm¢ polluting the equipment to
ordination subsequentrgpollution; or immediate reduce gaseol
(Air Quality) b. Emit any liquid, solid or gaseous substance or deposit any such sub| atmospheric emissions
Regulations, levels exceeding those set out in the First Schedule. environment;  thug -Regularly
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No. Legislation Provisions Relevance Compliance
/
Regulations
24 c. No person shall cause emission of the priority air pollutants prescribe( need for stric{ sprinkle water i
Second Schedule to exceedatimdient air quality limits prescribed in the | adherence to they dusty sections t
Schedule. Regulations an suppress dug
No person shall cause emission of the priority air pollutants prescribed in th¢ standards therein | emission
Schedule to exceed the ambient air quality limits prescribed in the First Scheg dealing with all th{ -Provides  dus
No person shall caugeetAmbient Air Quality levels specified in the First Sch pollutants and maskgo workers
of these Regulations to be exceeded. handling of sourcel working in dus
No person shall cause or allow particulate emissions into the atmosphere | Analysis of gaseol prone sections
facility listed under the Fourth Schedule to these Regulations in ekosssliofits releases frmm  the
stipulated under the Third Schedule. project area indicat
Any person, being an owner of premises, who causes or allows the general dominant compositio
any source, of any odour which unreasonably interferes, or is likely to unrq¢ of H2S. The Ambien
interfere, wi t hful ase wr emjayrheat rof his property shally Air Quality toleranc
recognized good practices and procedures to reduce such odours tg limit set by the
determined by the odour panel, including any guidelines published by the 4 regulations for H2S
for reducing odours. 150pg/m3  (0.1ppm
based on 24hr
average period. At th
property boundaryhe
limit is set at 50ug/m
(0.03ppm).
) The regulationstates that The project will leal GDC
Environmen| 1. A person shall not engage in any activity that may to cutting down of commissioned
tal a. have an adverse impact on any stersy vegetation to payv this ESIA study
Managemen b. lead to the introduction of any exotic species. way for drilling for the propose(
and c. lead to unsustainable use of natural resources, activities project that ha
Coordinatio | Without an Environmental Impact Assessment License issued by NEMA. Hells Gate identified the
n Longonot  National| baseline
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No. Legislation Provisions Relevance Compliance

/
Regulations
(Conservatig Park and Lake| conditions of the
n of Naivasha plus the| ecosystems an
Biological surrounding natual | formulated a pla
Diversity habitats are gazett| for their
and as a National P&l protection ang
Resources, and as a Ramsar S| conservation.
Access td (that is a wetland (¢
Genetic international
Resources, importance) declarg
and Benefi on 10April 1995
Sharing)
Regulations,
2006.

3. | The This is an Act of Parliament to provide for thetgalfiealth and welfare of work{ -Now that preparator] GDC shall
Occupational  and all persons lawfully present at workplaces, to provide for the establishm( activities for drilling ensurehat:
| Safety an(  National Council for Occupational Safety and Health and for connected purp| are  ongimg,  the| -The site (s) ar
Health Act, importance to the proposed project are: proponent shoul¢ dully registere
No. 15 of Registratio of workplaces ensure that with DOSH as
2007 Health General Provisions (including cleanliness, overcrowding, ventilation, certificate ol workplaces

drainage of floors, and sanitary conveniences) registration  as | .Health and
Safety General Provisions (including ladders, ergonomics at the workpl workplace s obtaing safety

prevention, safety prowss in case of fire, evacuation procedures)

Welfare General Provisions (including supply of drinking water, washing
accommodation for clothing, facilities for sitting, and first aid)

Prevents employment of children in workplaces where tledyr safl health is
risk.

Encourages entrepreneurs to set achievable safety targets for their enterpris

from Narok/ Kajiado
County DOSHS
offices and subseque
safety and heall
audits are conducte
accordingly.

committees  ar
constituted an(
dully trained

- Statutory|
inspection of al
equipment  is
done
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Promotes reporting of wogpdace accidents, dangerous occurrences and ill| -Various drilling an( -Statutory
with a view to finding out their causes and preventing of sigdlaremces il construction trainings are
future. plant/equipment conducted
Promotes creation of a safety culture at workplaces through education and  "€quiring inspection i _a|
occupational safety and health. the authority in lin¢ \workers/visitors

Provision of safety gear (PPE) where hazards are anticipated.

with this Act shall als

be expected t
undergo regulg
inspection towar
ensuring worker
safety.

The drilling sites fo
the proposed projec
will be places of wor
with  workers. Thg
workplaces will hav
occumtional hazard
and risks that coul
result to injuries t
workers.

are provided with
appropriate PPE
-Workers are
covered by a
insurance in cas
of workrelated
injuries/iliness
-Fully  equippe(
first aid kit andg
trained first aide
are available o
site ahays
-Firefighting
equipment hav
been provided
-Material Safet
Data Sheets a
maintained  of
site

-Accidents,
incidents an(
near misses a
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documented
-Accident
investigations af
conducted
-Tool box talkg
are held daily
4. The  Work f This Act provides for compensation to employees for work related injur -The  workers fac| GDC and the
Injury disease contracted in the course of their employment and for co| several risks to thg Contractor shall
Benefits Act purposes. Key sections of the Act include the obligations of employers;| health, safety ar ensurehat,
2007 compensation; repartj of accidents; compensation; occupational dig security from  the -Workers arg
medical aid etc. equipment they ug covered by a
daily. The WIBA insurance polic
offers ~ the  legg for work relateg
assistance on the injuries

incidents or acciden
at the workface while
on duty involving
compensation. Th
proposed activitie
should thereforg
integrate the releva
provisions while th
project takes place.

GDC shall requirg
appointed contractot
to undertake releva

insurance cove

-Accidents,
incidents ang
near misses a
documented
Accident
investigations ar
conducted
-Workers
under@
induction before
employment an
medical
examination
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against work relate
risks to cover all the
employees engaged.

5. The Energy

Act 2019

This is an Act of Parliament to consolidate the laws relating to energy, to
for National and County Government functions in relation to energy, to
for the establishent, powers and functions of the energy sector e
promation of renewable energy; exploration, recovery and commercial u
of geothermal energy; regulation of midstream and downstream petrols
coal activities; regulation, productiorppBuand use of electricity and ot
energy forms; and for connected purposes.

Section B of this Act states that it the obligation of the government to p
energy in all areas of the country and promote energy investments.
Secti on 11 &rsorswha Wishas toccarny gut generation, export
importation, transmission, distribution and retail supply of electricity, mu
for a license from the Authority
The Act also established the Energy and Petroleum Regulatory A
(EPRA) whos mandate is to regulate all functions and players in the
sector. One of the duties of the EPRA is to ensure compliance
Environmental, Health and Safety Standards in the Energy Sector, as er]
by Section 98 of the Energy Act, 2006. In tbispect, the followin
environmental issues will be considered before approval is granted:

The need to protect and manage the environment, and conserve
resources.

The ability to operate in a manner designated to protect the health and
the project employees, the local and other potentially affected communiti
Section 27 and 28 under this Act requires that an application be made
transmission and supply of bulk energy. Licensing and authorization to

-Drilling activities by
GDC shall be subje
to regulation by EPR
and may be subject
the proceedings ar
judgements /orders
by the Energy an
Petroleum Tribunal &
per the requiremen
of the Act.

-GDC and appointe
contractors shall alg
be expected to seek
permit for bulk fue
storage on site frof
EPRA.

The proposed proje
is an energ
investment projec
that ains to drill
geothermal.

GDC is a player in th

energy sector ar

-The proponen
has an operatio
licence  from
EPRA

-The proponen
has
commissioned &
ESIA study for
the proposeq
project

-The proponen
will be requireg
to implement the

ESMP and
ESMMP

developed an
any other

conditions tha
may be issued [
NEMA.
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and transmit eleatal power must be supported by an Environmental Ir
Assessment (EIA) Report approved by NEMA.

Article 177 gives obligation to the transmission licensee to make comper;
the owner or occupier of any land or the agents, workmen or servant
owner or occupier of any land which is the subject of the provisions of {
for damage or loss caused by the exercise or use of any power or
conferred by this Act or by any irregularity, trespass or other w
proceedingn the executionf this Act or by the loss or damage or breakir
any energy infrastructure or by reason of any defect in such infrastructurs
Article 179, gives the Cabinet Secretary for Energy Authority for com
acquisition of land for purposes of constructingdifying or operating ar
energy infrastructure or for incidental purposes where reasonable atte
acquire the land had failed

regulated by EPRA

6 The Wildlife
Conservatio
n and
Managemen
Act No. 47
of 2013
(Revised
2014)

This is an Act of Parliament to provide for the protection, conser
sustainable use and mamagnt of wildlife in Kenya. Section 19 elaboraté
the functions of the County Wildlife Conservation and Compen
Committees that includes undertaking education, extension services a
awareness. Section 26(1) stipulates that the providioissAatt with respect t
conservation, protection and management of the environment shal
conformity with the provisions of the Environmental Manageraad
Coordination Act, CAP 387. Section 28 says that Water Act shall apply|
exception. Sdon 29 emphasizes requirement for Sustainable use o
Section 30 prohibits any activity which is likely to have adverse effect
environment, including the seepage of toxic waste into streams, rivers,
wetlands. Section 31 providesdeclaration of protected areas by the Ca
Secretary. Section 46 provides for Protection of endangered and th
ecosystems. Section 47providedising of endangered and threatened sp
and amendment of the list from time to time. Sec@opr8vides offence

- Any critically
endangered,

vulnerable, near
threatened o]
protected Specie
found within  the

project area will hav
to be managed in lir
with this Act
-The geothermg
drilling projectis not
located in a designat
National Park o
National Reserve

The project is locate

In as much thg
project is notl
close or within ¢
protected zoneg
the  contracto
shall:

-Prohibit his
workers from
poaching/huntin
g of wildlife ang

shall chage
violators in g
court of law.

-Ensure no

invasive specig
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relating to pollution of designated wildlife areas and section 92 provides
relating to endangered and threatened species.

1 Subject to section 45 (1) No person shall mine or quarry in a natior
without the approval and cems of Kenya Wildlife Service (KWS). Where tf
approved an EIA license shall be mandatory. Section 89 (1) provides
person who:

1 discharges any hazardous substances or waste or oil into a designat
area contrary to the provisiongho$ Act and any other written law;

1 pollutes wildlife habitats and ecosystems;

i discharges any pollutant detrimental to wildlife into a designated
conservation area contrary to the provisions of this Act or any other writ
commits an offerecand shall be liable upon conviction to a fine of not les
two million shillings or to imprisonment of not less than five years or t
such fine and imprisonment.

Section 93 stipulates that any person-who:

1 knowingly introduces an invasive igsioto a wildlife conservation area; or

1 Fails to comply with the measures prescribed by the Cabinet Secretar
under this Act, commits an offence and shall be liable upon conviction {
of not less than three hundred thousand shillingsimiptisonment of not les
than one year or to both such fine and imprisonment.

within the Mt. Susw
Conservancy aremnd
in neighbourhood o
Hells gatéd Longonot
-Akiira plaing
ecosystem

The Proponent sha
therefore  implemer
the proposed measur
in this documen
towards protectio
and conservation (
wildlife in the area.

is introduced intq
the wildlife
habitats

-Avoid
discharging an
waste, oil, or an
other  pollutant
into the wildlife
habitats
-Schedule drillin
activities to avoi
breeding an(
nesting seasol
for any critically
endangered ¢
endangered
wildlife species.
-Impose  spee
limits in the
wildlife areaand
on highways
where  wildlife
concentration i
high

-Liaise with KWS
while working ir
wildlife habitats.
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7 Forest 1 An Act of Parliament to give effect to Article 69 of the Constitution with | The project will not by Act is not
Conservatio to forest resources; to provide for the development and sustainable man| located  within a| triggered
n and including conservation and rational utilization of all forest resources | gazeied forest; this| But the
Managemen sodoeconomic development of the country and for connected purposes. | act is therefore nd contractor sha
Act No. 34 applies to all forests on public, community and private lands. triggered by th{ avoid sourcing
of 2016 f According to section 3, the Act shall apply to all forests on public, con] proposed project. | material of
and private lands. dumping waste i
Section 4 give theipciples of this Act as: forests
1 good governance in accordance with Article 10 of the Constitution.
9 public participation and community involvement in the management of fo
1 consultation and eoperation between the national and county governmen
1 Section 2butlines the forestry functions of County Governments. Each C
Government:
1 shall manage all forests on public land defined under Article 62(2)
Constitution.
1 shall promote afforestation activities in the county.
1 shall advice and assist communitied individuals in the managemen
community forests or private forests.
1 may enter into joint management agreements with communities or indivig

As per section 42all indigenous forests vaoodlands shall be managed ¢
sustainable basis for purposes of:

1 conservation of water, soil and biodiversity.
riparian and shoreline protection.
9 cultural use and heritage.
Section 44 avers that
T Where the Service is satisfied that utilization of a farelt can be done throu

1

the management of community forests or private forests.
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the granting of a concession, the Service shall grant the concession subj

provisions of the Constitution, this Act and any other relevant written law.

The Service shall not recommend any such proposal unless: thel prapdee

subjected to an independent environmental impact assessment; an

consultation in accordance with the Second Schedule has been undert

completed.

1 According to section 64 (1), except under a license or permit or a man
agreerant issued or entered into under this Act, no person shall, in a p
provisional forest fell, cut, take, burn, injure or remove any forest producg

I Section 75. No. 9 of 1999 to apply (1) where a provision of this Act re
person to conserve @rotect the environment, the relevant provisions o
Environmental Management and-dtdination Act, 1999, shall also apply
respect to the manner in which the conservation or prot
shallproceed.(3)AuserorotherrelatedrightshallnotbegrantédsAdevherethe
requirement for a strategic environmental, cultural, economic and socig
assessment license under the Environmental Manageme2w-@naihation
Act, Cap 387, has not been complied with.

8 National 1 An Act of Parliament to make further primnsas to the functions and pow| The Commission wi GDC will comply,
Land of the National Land Commission, qualifications and procedurg be key in ensuringthf wi t h
Commission appointments to the Commission; to give effect to the objects and pring the geothermal drillin provisions.
Act, 2012 devolved government in land management and administration, and foed( site isacquired/lease

purposes. Sections 5 outlines the functions of the Commission while § in accordance with th
gives the powers of the commission. law.
f The Commission can initiate investigations into present or historic
injustices, recommend appropriate redress, monitor and hagigho
responsibilities over land use planning throughout the country.
9 Land  Act 1 An Act of Parliament to give effect to Article 68 of the Constitution, to | The act guides th The GDC have
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2017ZRevise consolidate and rationalize land laws; to provide for the sust land acquisition an commissioned
d 2019) administration and management of land andblaset resources, and | compensation LACLRP to
connected purposes process. guide on thig
1 19. (1)The Commission shall make rules and regulations for the sus process of Lan
conservation of land based natural resources. acquisition  an
1 Section 107 (7) Says for the purposes of sections 110 to 143, intereste compensation.
shall include any person whose interests appear in thedmiy and th
spouse or spouses of any such person, as well as any person actually
the land and the spouse or spouses of such person.
I Section 126. Says if the Commission is satisfied that any land of w
occupation or use has been secungler this Part is needed solely as a me
access to other land, ther(b) the compensation to be paid under sectior
shall be limited to the damage done to trees, plants, growing crd
permanent improvements on the land, together with adipatiGum fol
diminution in the profits of the land and of adjoining land by reason of thg
10| Water Act 1 An Act of Parliament to provide for the regulation, managemen WRA will have td -The contracto
No. 43 of development of water resources, water and sewerage service, and | issue an authorizati{ shall be
2016 connected purposes. This Act provides for the regulation, managem for water abstractio| prohibited to
developmentfovater resources and water and sewerage services in line| from Kikuyian dam | abstract  wate
Constitution. Authorities shall, in administering or applying this Act, be| In the installation an| from water
by the principles and values set out in Articles 10, 43, 60, and 231 operation off resources
Constitution. It establishesettWater Resources AuthoritAuthority”), the| geothermal dting | Without a permi
National Water Harvesting and Storage Authority, the Water Services R{ project thesd abstraction
Board, the Water Sector Trust Fund and the Water Tribunal. Section 36 | regulations and thg permit from
that a permit is required for any of the folloyamgoses. provision on watel Water Resource
Any use of water from a water resource, except as provided by section 37. pollution managemel Authority.
1 The drainage of any swamp or other land. shall be taken int -The Contractor,
consideration an| shall creaty
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1 The discharge of a pollutant into any water resource; and

1 Any other purpose, to be carried out in or in relation to a watercegsehich ig
prescribed by Regulations made under this Act.

I Section 143. A person shall not, without authority conferred under this

wilfully obstruct, interfere with, divert or obstruct water from any waterco
any water resource, or negliyemllow any such obstruction, interfere
diversion or abstraction; or (b) throw, convey, cause or permit to be th
conveyed, any rubbish, dirt, refuse, effluent, trade waste or other offensi
or thing into or near to any water resounceuch manner as to cause, o
likely to cause, pollutiofthe water resource.

Section 144. (1) Without prejudice to any other remedy or course of ac
person contravenes any provision under this Act, then, the Author
Regulatory Boardhe county government executive concerned or the lig
concerned may, by order served on the person concerned, require thg
within a reasonable time specified in the order to remedy the contraven
in particular (a) to clean up any poliuo make good any other harm identi
in the order which was caused to any wasource by reason of t
contravention

closely monitored.

awareness amo
workers on wate
resource

conservation.

11

The Physica
Planningand
Land Use
Act 2019

An Act of Parliament to provide for the preparation and implementat
physical developmeptans and for connected purposes. The Act providg
implementation of regulated development through preparation of f
development plans while considering potential environmental impacts. S
states that any person who carries out developwithout developmer
permission will be required to restore the land to its original condition. Se
st a t(l Anyodperson requiring a development permission shall m
application in the form prescribed in the Fourth Schedule, to the dieek
| ocal authority responsible for

Section 36 states olf in connec

The project proponer
will be required ot

discuss ity
development  plan
with the Kajiado/
Narok County
Physical Plannin
Officers and seek th
requisite  approval

For control of future

GDC shall apply
for developmen
permission an
share projeg
designs with
Kajiado/ Narok
physical plannin
departments to
ensure it doe
not affect
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authority is of the opinion that proposals for industrial location, dumpin{ development aroun physical plannin
seweragedatment, quarries or any other development activity will have i the site, the Count designs in th
impact on the environment, the applicant shall be required to submit t government sha proposed projeg
with the application an envir onm| enforce this law t( areas.
ensure compatib
land uses only.
The Proponent sha
secure all mandato
approvals and permi
as required by the la
12 Employment An Act of Parliament to repeal the Employment Act, declare and defl Proponent and any| -The proponent
Act No 11 fundamental rights of employees, to provide basic conditions of employ| Contractor will nee( shall not use
of 2007 employees, toegulate employment of children, and to provide for m| to understand all th forced laboul
(Amendmen connected with the foregoing. requirements of th| during projec
t2022) Act during| implementation.
4(1) No person shall use or assist any other person in recruiting, traffi employment such g _The proponent
using forced labour. ensuring thal shall ensure the

5(3) No employer shall discriminate directly or indiragtinst an employee
prospective employee or harass an employee or prospective Bm(@p\are
grounds of race, colour, sex, language, religion, political or other
nationality, ethnic or social origin, disability, pregnancy, mental statis
status; (b) in respect of recruitment, training, promotion, terms and cond
employment, termination of employment or other matters arising out
employment.

employees are of t
right age, they ha
entittement to leavg

protection from
discrimination an
sexual harassme
among others.
There will be
employment

is no form of
discrimination

against an
worker  during
construction
phase of the
project.
-Sexual
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I Section 6 of the act prohibits any form of sexual harassment at the worky Opportunities fon harassme  will
1 53 (3 Notwithstanding any provision of any written law, no person shall ¢ Skilled, unskilled ar| be strongly
a child in any activity which constitutes worst form of child labour. semiskilled  peop| prohibited  ang
during  constructior will be
and ogration phase chargeable in
of the proposeq court of law.
project. -The contracto
shall not usg
child labour
(workers  belov]
18 years).

13 | HIV and 1 The Act provides for measures for ginevention, management and contrd GDC will be requireq -GDC shall
AIDS HIV and AIDS, to provide for the protection and promotion of public h| to institute awarene{ ensure that the
Prevention ang and for the appropriate treatment, counselling, support and care of | and prevention pla contractor
Control  Act infected or at risk of HIV and AIDS infection. through servic{ conducts
No. 14 0f 2006 ¢ 7 (1) The Governmerghall ensure the provision of basic information| providers approved kf HIV/AIDS
Revised i instruction on HIV and AIDS prevention and contrdl t¢a) employees of ¢ the local public heall awareness
2012 Government Ministries, Departments, authorities and other agencies;| departments. campaigns  an

employees of private and informal sectors. -Risk of spread g provides
f 31 (1) 8bject to subsection (2), no person shall k& denied access to ¢ HIV/AIDS and other| condoms for
STis will be high workers.

employment for which he is qualified; or (b) transferred, denied promg
have his employment terminated, on the grounds only of his actual, per
suspected HIV status.

duringdrilling becaus
of an influx of peoplé
from different are;a

-The contracto
shall be directe
not to
discriminate an
worker at thg
workplace base
on their HIV
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status.
14 | Public f This Act aims to protect public health in Kenya and outlines guidelines it GDC and its servict The contracto

Health Act, to food hygiene and protection of foodstuffs, animal keeping, publid providers for thg shall

Cap 242 supply, prevention and destruction of mosquitos, and the abatement of n drilling works will bg Provide wasté
including nuisancessang from sewerage required to construq receptacles fq
Section 115 states that no person shall cause a nuisance or shall suffer| toilets for use by collecting waste
any land or premises owned or occupied by him or of which he is in chi workers and visitol --Contract a
nuisance or other condition liable to be injurious or dangerousho healt | to the site of the NEMA licensed

project. waste handler t
Sufficient latrines wi collect and
also be require dispose of waste
should there be ar -
staff quarters withil _prgvide mobile
the site. toilets for
The Propnent shal| workers.
observe its provisior| _Not dischargs
and implemen any form of
measures to safegug pollutant into
public  health an{ \yater resources
safety.

15| The Climate This is an Act to provide for a regulatory framework for enhanced resp| During drilling, thg The contracto

Change Act climate change; to provide for mechanism and measactseiee low carbg vehicles and machin| shall-

2016 climate development. Section 3 stipulates in part, that the national an{ to be used ma -Service maching
governments shall promote low carbon technologies, improve efficien contribute to| and equipment t
reduce emissions intensity by facilitating approaches and uptake of tec| additional GHG| reduce emissio
that support low carbon, and climate resilient development. According to] emissios. of gases

15 of the Act, each state department and national government public er]
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among others; integrate the climate change action plan into sectoral s
action plans ahother implementation projections for the assigned legislat
policy functions and report on sectoral greenhouse gas emissions for thg
inventory.

However, the overa
aim of the project i
to facilitate
exploration ang
generation 0
geothermal energ
which is considere
environmentally
friendly.

Operation of
equipment,  vehiclg
and use of certai
materials durin
construction an(

operation phase of
the project ha
potential to emi
greenhouse gases t
contribute  toward
climate change.

Burning of waste o
site  may contribut

towards greenhous
gas emission.
logging or cutting

down of trees wil
reducing the existin

carbon sink

-Create awarene
on reducing
idling of vehicle
and equipment.
-Avoid  burning
of materials of
site.

-Ensure selectiv
vegetation
clearing
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16 | National 1 An Act of Parliament to establish the National Gender and Equality Com| GDC will need tg GDC shall ensur
Gender and as a successor to the Kenya National Human Rights and Equality Cor] employ people o] it complies with
Equality pursuant to Article 59(4) of the Constitution; to provide for the membg¢ different gender. the a third (1/3
Commission powers and functic of the Commission, and for connected purposes. K rule of eithel
Act, 2011 this act is the affirmative action, popularly known as th¢hird® gender rulg gender in
which requires not more than ttihirds of people who hold public office employment o
from the same gender. staff.
17 | The Valuers I The Act Cap makes provisions for the relevant charges and conducts g The project requirg The GDC have
Act cap 532 in relation to valation of assets. land valuatiofior due| commissioned
1 The Act also provides the relevant regulations and guidelines in the un¢ compensation t¢ LACLRP
of the valuation works. project effecteq alongside tq
persons guide on thig
process of Lan
acquisition an
compensation.
Valuationshallbe
carried out tg
meet the actud
compensation
measures and tk
market ratesand
reduce any ac
of malice in the
exercise.
18 | County 1 The County Government Act is intended to provide powers, functior] The County Project planwill
Government responsibilities to deliver services to the Counties under the d{ governments an be taken tqg
Act No. 17
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of 2012 government. mandated to mana¢ county
Revised 1 As per section 3 the object and purpose of this Act is to (h) pr¢ Some environment; governments o
2017 mechanisms to protect minaitiwithin counties pursuant to Article 197 of and health matters | Kajiadd Narok
Constitution. their jurisdiction for approval.

1 Section 34 says that, the county executive committee shall exercise the including control of Project shal
authority (e) while ensuring the protection and promotion of the intere{ aif, noise and oth¢ comply with al
rights of minorities and marglized communities. public nuisances an County

 Section 94 observes that, a County government shall use the med through — various Government of
undertake advocacy on core development issues such as agriculture, | ICe€nsing activities. | Ka j i a dandg
health, security, economics, sustainable environment among others. Nar dklans.

§ Section 104 (2) ess that, the county planning framework shall intg The Project is withi
economic, physical, social, environmental and spatial planning. the Gunty Governs

1 As per section 110. (2), the spatial plan, which shall be spatial dev{ °f Kajiadoand Narok
framework for the county, shall (¢) contain strategigsotinigs regarding t
manner in which the strategies and policies shall (vi) contain a
assessment of the environmental impact of the spatial development fram

1 Section 115. (1) observes that, Public participation in the county [
proesses shall be mandatory and be facilitated through (b) provisior
public of clear and unambiguous information on any matter under consi
in the planning process, including

U clear strategic environmental assessments.
U clear environmental impastsessment reports;
19 | Agriculture 1 The Act provides for governance on land classification, land ug The landis used for Project
and  Food preservation. grazinghence directly proponent
Authority § Section 21. Land Development Guidelines (1) The Cabinet Secretary shy affected. undertakes  t
AfCt’ Noz-oig advice of the Authority, and in consultation with the National Land Comn abide Dby the
0

provide general guidelines, in this Act referred to as land development g

requirements @
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Revised2015 applicable in respect of any category of agricultural land to the owner the  develope
occupiers thereof. guidelines
Section 23. Land preservation guidelines touching on typg
(1) The Cabinet Secretary, on dhigice of the Authority, and in consultal of development
with the National Land Commission, for the purposes of the conservatior prevation  of
soil, or the prevention of the adverse effects of soil erosion on, any lai adverse  effect
prescribe national guidelines for any or allhef following matters: ( and  following
prohibiting, regulating or controlling the undertaking of any agricultural preservation
including the firing, clearing or destruction of vegetation when such prol orders issued f
regulating or controlling i®eimed by the Cabinet Secretatyetmecessary f County
the protection of land against degradation, the protection of water ca Government.
areas or otherwise, for the preservation of the soil and its fertility; (b) re
regulating or controlling:
U the afforestation or +&forestation of land
U the drainage of land, including the construction, maintenance or repair O
gullies, contour banks, terraces and diversion ditches.
U salination, acidification and saltification of soil.
(c) requiring the uprooting or destruction, without paymerinyfcompensatio
therefore, of any vegetation which has been planted in contravention of
preservation order.
1 Section 32. Land preservation orders A county government may mak
preservation order against the owner or occupier of land, @t hgainthe
owner and occupier either at the same time or at different times.

20 The Sexug The Act of Parliament makes provision about sexual offences, their d§ GDC and its servicc GDC and its
Offences prevention and the protection af persons from harm from unlawful sey providerswill have g service provider
Act, 2006 acts, and for connected purposes. workforce that nee| shall develop an
and its f The Act gives prominence on observing a standard work ethic to er] to  observe  th¢ enforce asexua
amendment harassment

provisions of this Act
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No. Legislation Provisions Relevance Compliance
/
Regulations
2012 genders are not subjected to sexual offences. policy
The Act lists a number of sexual offences for compliance
21| The The Environment and Lan@ourt Act, 2012 (Kenya) plays a crucial ro| Proposed projed GDC shall;
Environment providing legal and institutional framework for resolving disputes and er activities may lead | - Ensure due
?:“d '—:“d environmental and land laws. rise to disputes ov¢ process in any
ourt ct - o
, land ownershig land acquisitign
2012 PART IIl 8 JURISDICTION OF THE COURT compensation fo especially i
13. Jurisdiction of the Court compulsory lan¢ community of
acquisition, ol trust lands.
(1) The Court shall have oraiand appellate jurisdiction to hear and dete| environmental -Engage i
all disputes in accordance with Article 162(2)(b) of the Constitution and | degradation, = wWHC consultations

provisions of this Act or any other law applicable in Kenya relat
environment and land.

(2) In exercise of its jadiction under Article 162(2)(b) of the Constitution
Court shall have power to hear a

(a) relating to environmental planning and protection, climate issues,
planning, title, tenure, boundaries, rates, rents, valuatiing, minerals an
other natural resources;

(b) relating to compulsory acquisition of land;
(c) relating to land administration and management;

(d) relating to public, private and community land and contracts, choses
or other instruments grargiany enforceable interests in land; and

(e) any other dispute relating to environment and land.

falls under the ELC
authority

with landowner;
and
communities
and obtain
written consent
or compensatio
agreements
-Submit a
comprehensive
EIA report as
required by th¢
EMCA, which
the Environmen
and Land Cour
may refer to in
case of dispute.
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No.

Legislation
/
Regulations

Provisions

Relevance

Compliance

-Address  any
concerns raise
by stakeholder
during publig
participation
-Implement
mitigation
measures  for
noise, emission
land degmation,
and water use.
-Respect
community
rights, especial
for indigenous o
marginalized
groups

22

Traffic Act

Traffic Act (Cap 403) supports the safe and ldvefiusportand logistics operatio
which is also essential to the proposed projectitsiviténvolve transport of maching
and construction materials.

The Act regulates thgseof public roads by constructigahicledo prevent obstructior
road damage and hazards to other road users.

It ensures proper signage and traffic managemary domstruction related disruptior

The proposed proje

activities shall involv
the transportation an

use of vehicles/hea

machinery
different materials

an

GDC
ensure;
-All vehicles use
in the project
have valig
logbooks,
insurance and
roadlicenses

-Any heavy

shall
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No. Legislation Provisions Relevance Compliance
/
Regulations
machinery

transported by
road must hav
special transport
permits if they
exceed norma
size or weigh
limits.

-Employ only
gualified and
licensed driver
for all project
vehicles,
including for
specialized
equipment.
-Obtain  specia
transit  permitg
from the relevan
road authoritie
for anyabnormal
loads

-Enforce speed
limits and safe
parking practice
on public ang
internal roads.

-Implement
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No. Legislation Provisions Relevance complance

/

Regulations
internal  traffic
management
plans at project]
sites to avoi(
accidents an
congestion.

23 | The Penal | This is crucial to preventing and addressing any criminal offenses that may ar The  project  will GDC shall;
Code, Cap 63| project planning, construction, and operation. The Penal Code covers a wide| produce waste bot _jmplement

offenses including corruption, property damage, pubtic sait: environmental harm, solid,  liquid  an{ measures !
Section 191 indicates that any person who unlawfully or negligently does any aq¢ gaseous which if n¢ minimize noise
and which he knows or has reason to believe to be, likely to spread the infectif well ~ mitigated 0| emissions, an
disease dangerous to life, is guilty of a mesaenar. disposed off ca discharge
pollute water source through
which  may trigge environmental
criminal  liability fol controls
responsible -Engage
individuals. communities
early to reduc
complaints o
unrest during
operations.

24 | The National | This is crucial irprotecting cultural, historical, and archaeologicéadeeThe Act| The proposed proje( GDC shall:
Museums and| governs the conservation of sites and objects of historical or cultural significan is located in ares -Engage locg
Heritage Act | enforced by thilational Museums of Kenya (NMK) occupied by communities  tg
(2006) indigenous Ma| understand an

community  whicll protect sacred
may have cultal | sites, buria
historical ang
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No. Legislation Provisions Relevance Compliance
/
Regulations
archeological sites. | grounds, (o]
cultural practiceq
- Obtain
necessary perm
before any
intrusive or
development
activity.
-Incorporate
cultural valugin
the social impac
assessment
component  of
the project.

25 | National The Act provides that civil works such dadling pad constructiorpower plant The proposedroject| GDC shall;
Construction | foundations pipelines and access roadsust be undertaken bMCA-registereq shall involve -Submita Project
Authority Act, | contractors significant Registration
2011 It further provides thainfrastructure such aontrol buildingsworker campswater| congruction Form to the

storage tanksandaccess roadsiust meet NCAegulateddesign, quality, and saf| activitied including | NCA.

standards site preparation, Ciy _verify any|
works, infrastructur| contractors,
development,  an sybcontractors,
installation of heav engineers, an
equipment. The Ad zrchitects to
regulates thf ensure valig
construction industr| NCA
to ensure safet] regjstration.
quality, and
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No. Legislation Provisions Relevance Compliance
/
Regulations

compliance with -Follow approved

national standards. | structural design
and building
codes
-Ensure
construction
quality is
maintained
throughout the
project lifecycle
-Maintainrecords
of materials use
construction
progress, safe
audits, and
incident logs
-Address an
compliance
issues o]
corrective action
as directed b
NCA.

26 | Community | The Act provides a legal framework govgriow community land is manag¢ The proposed proje¢ GDC shall;
Land Act, accessed, and utilized will be located in | -Confirm land
2016 It provides for the recognition, protection and registration of community land| pastoralist or rural| status (public,

management and administration of community land; to provide for the role off areaswhere land i private,
governments in relation toregistered community land and for connected purpose held communally. Th community)
project requires ¢
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No. Legislation
/
Regulations

Provisions

Relevance

Compliance

longterm access t
land for exploration
drilling pads
pipelines, andother
power generatior|
infrastructure making
proper  complianc
with this law crucial.
The Act directly
affects land acces
acquisition, an
benefitsharing
processes.

through official
records.
-Negotide access
or lease throug
willingseller
agreements ¢
community
consent

-Draft a land
lease agreeme
specifying  thg
purpose, sizeg
duration,
compensation,
and conditions
and register th
lease with th

Registrar o]
Lands.
-Negotiate  ang
pay any
compengion

(monetary or in
kind) to affecteq
persons 0
communities

before  projec
commencement
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No. Legislation Provisions Relevance Compliance

/

Regulations
-Obtain relevan
land use
approvals o]
changeof-user
permits

27 | The Labour 1 The Act governs theights, duties, and mechanisms for resolvisputdis The project sha| GDC shall;

Relations Act
2007

between employers and emplaytieis a foundational law ensuring fair Ig
practices, collective bargaining, and industrial harmony.

1 PART IX on Adjudication of Disputes

T Section 73(1) If a trade dispute is not resolved after conciliation,yatgane

dispute may refer it to the Industrial Court in accordance with the rules
Industrial Court.

employ both skille
and unskilled labot
force during differen
phases of the project

-Avoid unfair
labor  practice
sich as
intimidation  or|
discrimination o
any form.
-Ensure  non
discriminatory
hiring, fair wagey
safe working
conditions, an(
lawful
termination
procedures
-Ensure  labou
policies reflect
equality ang
equity especiall
for marginalizeq
groups such ¢
women and
persons with
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No. Legislation Provisions Relevance Compliance
/
Regulations
disabilities
- Put in place
grievance redre
mechanisms.
28 | Building Code f The Building Codeprovides a set of regulations governing dhseign| The project sha| GDC shall ensur
construction, alteration, and maintenafdeildings across the country. involve constructiof that:

1 It ensuresstructural safefyfunctional useandenvironmental sustainability
building practices.

of buildings and civ
structures e.g. drill
pads, control room;

storage facilitie
access roads, work
camps, and powe
plants These
components mus
comply wi

Building Codgewhich
outlines  minimum
standards for
construction  safety
design, materials, a
occupancy.

-All constructiong
are designed b
registered
professionals

(architects  an
engneers).

-All building
plans are

submitted to ang
get approvedby
the relevan
County
Government or
National
Construction
Authority (NCA).
-Construction ars
supervised b
certified
engineers
architects
ensuring

an
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No. Legislation Provisions
/
Regulations

Relevance

Compliance

compliance witl
structural
integrity
standards.

-All materialg
used are I
compliance witl
KEBS.

-The project
maintains high
workmanship
standards  for
durability ang
safety
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4.4 Institutional and Administrative Framework

The EMCA Act1999Revised 201®stablished several institutions fomtla@agement of the Environment

in Kenya. The Apex is the parent ministry which is currently the ministry of Environment, Water and Natural
Resources. Below the ministry is the National Environment Councilk@héesstitutions and government
departmentareresponsible for the environmental protection and natural resource maneagKeTeyd;

they arehe key stakeholders in the project implementation.

4.4 1Ministry of Environment, Climate Change and Forestry.

The mandate of the ministry is to monifmgtect, conserve, and manage the environment and natural
resources through sustainable exploitation for-scammmic development aimed at eradicatipo\arty,
improving living standards and ensuring that a clean environment is sustained now &udra thhe
ministry comprises of various divisions at the headquarters and the following parastatals and departments.

1 National Environment Management Authority
1 Kenya Meteorological Department

1 Mines and Geology Department
1

Department of Resource Surveys Remote Sensing (DRSRS)
The functions of the ministry include but not limited to the following:

9 Environment and Natural Resources Policy formulation, analysis and review

9 Sustainable management of Mineral resources and conservation of environment

1 Continuas development of gelatabase for integrated natural resources and environmental
management systems

1 Promote, monitor and coordinate environmental activities and enforce compliance of environmental
regulations and guidelines

4.4.2National Environment Management Authority (NEMA)

National Environment Management Authority (NEMA) is the institution with the legal authority to exercise
general supervision and coordination over all matters relating to the environment. It is the principal
instrument of the govement charged with the implementation of all policies relating to the environment.
NEMAGs functions are more particularly set out in

According to section 68 of the environmental management and coordination Act (EM®&EVvise€9
2015) The Authority shall be responsible for carrying out environmental audits on all activities that are likely
to have a significant effect on the environment.

Environmental Auditing (EA) is a tool for environmental conservation and has btgedids a key
requirement for existing facilities to ensure sustainable operations with respect to environmental resources
and socieeconomic activities in the neighborhood of the facilities.

The government has established regulations to facilitatedbes on Environmental Impact Assessments
and Audits. The regulations are contained in the Kenya Gazette Supplement No. 56, legislative supplement
No. 31; legal notice No. 101 ofTlBine 2003.

The authority core functions are:

1 Coordinating the varioesvironmental management activities being undertaken by the lead agencies
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1 Promote the integration of environmental considerations into development policies, plans, programs,
and projects, with a view to ensuring the proper management and rationalnublizati
environmental resources, on sustainable yield basis, for the improvement of the quality of human life
in Kenya.

9 To take stock of the natural resources in Kenya and their utilization and conservation.

Carry out surveys, which will assist in the proppagement and conservation of the environment.

1 Advise the Government on legislative and other measures for the management of the environment
or the implementation of relevant international conventions, treaties and agreements.

1 Undertake and coordinatesearch, investigation and surveys, collect, collate and disseminate
information on the findings of such research, investigations or surveys.

1 Mobilize and monitor the use of financial and human resources for environmental management.

9 Identify projects andrpgrams for which environmental audit or environmental monitoring must be
conducted under this Act.

1 Initiate and evolve procedures and safeguards for the prevention of accidents, which may cause
environmental degradation and evolve remedial measuresawdiéeats occur e.g. floods,
landslides and oil spills.

1 Monitor and assess activities, including activities being carried out by relevant lead agencies, to ensure
that the environment is not degraded by such activities. Management objectives must tee adhere
and adequate early warning on impending environmental emergencies is given

=

4.4.3 The National Environmental Complaints Committee

The Act (EMCA) has also established a National Environmental Complaints Committee, which provides the
administrative meahism for addressing environmental harm. The Committee has the mandate to investigate
complaints relating to environmental damage and degradation. Its members include representatives from the
Law Society of Kenya, NGOs and the business community.
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4.5 Envronmental Related Permits and Licenses

Table 14below lists the environmemtiated permits required in the Project.

Tablel4 Licenses, Permits and Approvals for Exploration Drilling

Index | Regulatory Body Applicable Statute Requirement Responsibility
1. | The State Department for Energy Energy Act, 2019 Geothermal Resources License | GDC
2. | Water Resources Authority (WRA) Water Act, 2016 Water Abstraction Permit GDC
3. | National Environment Management Authorityy EMCA, 1999 EIA Licerse GDC
(NEMA)
4. | County Government The Narok County Finance | Single Business Permit GDC & Contracted8Parties
Act, 2023
5. | Directorate of Occupational safety and Healt| Occupational Safety and Certificate of Workplace GDC & Contracted8Parties
Services (DOSHS) Health Act, 2007 Registratio for the rig site and
camp site
6. | Kenya National Highways Authority (KeNHA)| The Kenya Roads (Ken] Permit for transportation of GDC or 3d party contracted t
National Highways Authority abnormal loads transport the rig from Menengai
RegulationsLegal Notice No Mt. Suswa and back.
86 of 2013.
7. | Communications Authority of Kenya (CAK) | The Kenya Information and | Radio communication licence GDC and contracted 3 party
Communications Act CAP. | (Walkie talkies for the rig sites) | security service provider.
411A
8. | County Government of Narok/Kajiado and | The Environmenta] Noise Permit for heavy industry | GDC
NEMA Management an| (well discharge tests)
Coordination (Noise
and Excessive  Vibratig
Pollution) (Control
Regulations,
2009
9. | The National Transport and Safety Authority | The Traffic Act Driving licenses for the company GDC and contractedd®arties
(NTSA) CAP. 403 vehicles.
10.| NEMA The Environmental Effluent dischamglicense for the | GDC

Management and

Coordination (Water Quality

case of biodigester.
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Index | Regulatory Body Applicable Statute Requirement Responsibility
Regulations, 2@
11.| Narok/Kajiado County Government OSHA, 2007 Fire Safety Compliance Certificqg GDC
for the staff camp and rig site.
12.| Narok/Kajiado County Government Public Health Health Clearance Certificate for | GDC
Act, Cap 242 the staff camp.
13| NEMA Environmental Management| Air Emission License for powj GDC
and Coordination (Air generators rated 80 kVA 4
Quality) Regulations,20 above.
14| EPRA Energy Act, 2019 License to Import, Export and 3d Party Fuel Supplier for the
Wholesale of Petroleum Produc]| power generators.
(Except LPG)
15| EPRA Energy Act, 2019 License to transport petroleum | 3 party fuel transporter or GDC
products (except LPG) by road. | the company has mobile f
tankers.
16, NEMA Environmental Managermnien | License to own and operate 3d party contracted to colle
and Coordination (Waste incinerator hazardous waste from the rig s
Management) Regulations, for offsite incineration.
24
17| NEMA Environmental Management License to own and operate was 3 party contracted to collect wa
and Coordination (Waste oil recycling facility. oil from the rig sites for recycling.
Managemenfegulations,
24
18, NEMA Environmental Management] License to transponon 3d party contracted to transport
and Coordination (Waste hazardous waste. northazardous waste from the rig
Management) Regulations, sites for offsite disposal at approv
24 county government dump sites.
19, NEMA Environmental Management] License tdransport hazardous | 39 party contracted to transpg
and Coordination (Waste waste hazardous waste from the rig s
Management) Regulations, for offsite incineration.
24
20.| Scrap Metal Council Scrap Metal Act, 2015 Scrap Metal License 3d party contracted to dispose sc
materials from the rig sites.
21, County Government of Narok/ Kajiado The Food, Drugs and License to prepare food, pack aif Contracted 8 Party Camp Servig

Chemical Substances Act

store at the camp site.

Provider
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Index

Regulatory Body

Applicable Statute

Requirement

Responsibility

(Food Hygiene Regulations)
1978 (cap 254)

22,

County Government of Narok/ Kajilo

Public Health Act, Cap 242

Certificate of good health for fog
handlers

Contracted 3rd Party Camp Ser
Provider

23| NCA National Construction Licenses for contractol 39 party contracted to underta|
Authority Act, No.41 of 2011f undertaking building works, ci| building works, civil engineerir
engineering, electic engineerin{ electrical engineering services
services and mechani{ mechanical engineering services.
engineering services.

24| EPRA Energy Act, 2019 License for electrical installao | GDC employees undertaki
electrical installations ord Jarty

electrical contractors.
25, Pest Control Products Board The Pest Control Products | License to operate any business 3d paity contracted to underta

(Licensing of Premises)
(Amendment) Regulations,
2006

pest control

fumigation of the rig and camp sit
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46Wor | d

Bankos

Environme(BSSha | a

practise on environmengald social safeguard policies.

nd Soci al

Table 15below are some of the key standards of consideration for the proposed project.

Table 15 WB Environmental and Social Standards

Standard

Provisions

Trigger Mechanism

ESS1: Assessment

and Managment  of

Environmental and

Social Risks and Impacts

The ESS outlines the need to under
Environmental and Social Assessments for s
project proportionate to its level environme
and Social risks

It sets out Environmental and Social Imy
Assessent as one the key tools in underta
Environmental and Social Assessment to id¢
potential projects impacts and devg
enhancement and mitigation measures fo
positive and negative impacts, respectively.

With the magnitude of th
proposed pr@ct, it is
prudent to undertake g
Environmental and Soc
Impact Assessment.

ESS2tLabourand

Working Conditions

ESS recognizes the importance of
employment creation and income generation
in the pursuit of poverty reduction and
inclusive economic grdwt

The ESSO6s prime obj ¢
healthy working environment while promot
equity at workplace through, while preventing
form of forcedabour

Promotes Occupational Health and Safety
key precursor to a sustainable prg
implementation.

The project will emplo
staff and workers usef
for its implementation an
will be receiving visitor
All these stakeholders 4
bound to a safe an
healthy environment.

ESS3: Resource

Efficiency and Pollutio
Prevention and

Management;

The ESS sets out the requirements to ad
resource efficiency and pollution prevention
management throughout the project life cyclg

The ESS is vital in undertaking for environme
and social assessment sine natural resourg
finite and form ammportant part of any project

Pollution has a direct bearing on sustair
performance of any project hence preventi
minimization of pollution (through generatior]
hazardous and ndrazardous waste) is key.

The project will make us
of natural resurces tha
are finite in nature in i
implementation hence tf
essence for complian
with the provisions of th
ESS.

ESS4: Community

The ESS recognizes that project activ

equipment, and infrastructure can incr

The project satp is
within a communityand
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Standard

Provisions

Trigger Mechanism

Health and Safety

community gposure to risks and impacts.
addition, communities that are already subj
to impacts from climate change may

experience an acceleration or intensificatig
impacts due to project

activities.

Key to this ESS is to avoid or minimize ady
health and safety project impacts to
communities, while having in place effec
measures to address emergency events.

The ESS requires that proponents identify
and impacts

of the project on the health and safety of
affected communities dugithe project life cycl
including those who, because of t
circumstances, may be vulnerable.

there will obvioug
interaction between th
project and community @
matters transport, mater,
sourcing, etc.

ESS5: Land

Acquisition, Restrictions ¢
Land Use and Involuntary,

Resettlement

The ESS recognizes that prejetated lang
acquisition and restrictions on land use can
adverse impacts on communities and per
Projectrelated land acquisition

or regrictions on land use may cause phy
displacement (relocation, loss of residential
or loss of shelter), economic displacement
of land, assets or access to assets, leading
of income sources or other means of livelihg
or both.

TheESS i ndicates that

refers to these impacts. Resettlemen
considered involuntary when affected perso
communities do not have the right to refuse
acquisition or restrictions on land use that r
in displacement.

The geothermal drillin
project land has be¢
leased by GDC from th
original owner.

ESS6: Biodiversity

Conservation an
Sustainable Management

of Living Natural

Resources

The ESS recognizes that protecting
conserving biodiversity and sustainably givam
living natural resources are fundamenta
sustainable development.

Among its primary objectives, the ESS see
conserve biodiversity and habitats W

mitigation hierarchy and the precautio

The site has a number
indigenous  treeswhich
shall not be cut unless it
a must. The ones cut W
be compensated a
measures put in place
replace the cut on¢
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Standard

Provisions

Trigger Mechanism

approach in the design and implementation

of proje¢s that could have an impact
biodiversity.

The ESS applies to projects that involve pri
production and/or harvesting of living naty
resources.

through an afforestatiqg
programme.

ESS10: Stakeholder

Engagement
Information Disclosure

an

ESS recognizes Effective (open and transpq
stakeholder engagement can improve
enviroomental and social sustainability
projects, enhance project acceptance, and n
significant contribution to successful pro
design and implementation.

In achieving the objectiv
of ESS 1, ESS10 is integ
in the engagement a
creating partnergds with
the project stakeholders.

4.7 IFC Performance Standards on Environmental and Social Sustainability

Env
ri sk

The I nternational Finance Corporationds (I FC)
clientsd® responsirbi €nvi eenment arhanamgd ngo diheali
Sustainability Framework includes Performance Standards (PSs).

The PSs that may be relevant to the project are destiiibbte 16below.

Tablel6 IFC Performance stdards

PS | Performance Relevance to Geothermal Remarks
Standard
PS1 | Assessmentand| Ensures that geothermal drilling pro Applicable
Management of | conduct thorough Environmental | There are Environmental
Environmental | Social Impact Assessments (ESIA) tifgy Social risks that will arise dy
and Social Risk potential risks, and develop approp drilling of wells
andmpacts. mitigation measures.
PS 2| Labour an Focuses on worker health and safi Applicable
Working ensuring proper laboromditions, and| The project is going to empl
Conditions addressing concerns related to work skilled and unskilled workers t
with hazardous materials like hydrog offer services in the project a
sulphide. their welfare will need to
taken care of.
PS 3| Resource Ensures resource efficiency (e.g., W Applicable
Efficiency an energy) and proper waste manage| There are projecactivities like
Pollution (e.g., drilling mud, chemical disposal),| maintenance of vehicles g
Prevention air pollution prevention from geotherri machines, fugitive dust a
emissions. exhaust emissions that have tf
potential to cause pollution.
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PS | Performance Relevance to Geothermal Remarks
Standard
PS 4| Community Focuses on community health and sg Applicable
Health, Safety, g including managing emissions (e.gS),| Community members will |
Security ensuring local safety protocols, | employed in the project. Proj
establishing emergency response plar vehicles will also be transport
potential accidents. drilling equipment, materials &
waste outsil the site exposir
community members to saf
risks
PS 5| Land Acquisitior] Ensures that land acquisition proces Applicable
and Involuntary are fair and transparent, and th PS5 recognizes that proje
Resettlement communities are not involuntari| related land acquisition 4
displaced due to geothermal drilli restrictions on land use can h
opeamtions. Measures for livelihog adverse impacts on communi
restoration are included. and persons that use this land
PS 6| Biodiversity Addresses impact on local biodivery Applicable
Conservation raj and ecosystems, especially in sens PS6 recognés that protectin
Sustainable areas, and ensures sustaing and conserving biodiversi
Management management of natural resources ({ maintaining ecosystem servi
Living Naturg water bodies, local habitats). and sustainably managing li
Resources natural resources g
fundamental to  sustaina
development.
PS 7| Indigenous Ensures that Indigenous Peoples' ri| Applicable
Peoples and cultures arerespected durin Maasai are regarded indiger
geothermal drilling projects. Free, P| peoples
and Informed Consent (FPIC) is requ
for projects that affect indigeng
territories or practices.
PS 8| Cultural Heritagg Ensures that anylitural or archaeologiq Applicable

sites near the drilling area are ident
and preserved, respecting the cul
heritage of local communities dur

operations.

Before drilling, survey for a
archaeological or cultural siteg
avoid disturbance.

4.7.1 Environmental, Health, and Safety Guidelines

1. General Guidelines

The

Worl d

Bankods

Gener al

Envi

ronment al ,

documents with general and induspgcific examples of Good International Itrgu®ractice. The

applicability of the EHS Guidelines should be tailored to the hazards and risks established for each project
based on the results of the environmental assessment. The General EHS Guidelines cover the following
topics: Environmental, Occafponal Health and Safety, Community Health and Safety, and Constmliction an

Decommissioning.
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2. Geothermal Power Generation Guidelines

The World Bankds Environmental, Heal t h, and Safet
specific recommeations for management of EHS issues associate with geothermal power generation (IFC
and World Bank Group 2007b). The guidelines were designed to be used in tandem with Environmental,
Health, and Safety General Guidelines, which provides guidance on &dt@riesues for all industry

sectors. Although this project does not include power generation, the guidelines provide recommendations
for management of drillings fluids and cuttings, air emissions.f)e.sdid waste, well blowouts and

pipeline failles, and water consumption and extraction. The guidelines also specify worker protection
requirements for confined spaces, heat, noise, and infrastructure safety.

4.8 Multilateral Environmental Agreements

4.81 The KfW Development Bank Sustainability Guidéhes/Standards 2014

The KfW Development Bank provides a set of sustainability guidelines/standards to be adhered to in
development projects, including geothermal drilling projects. These guidelines ensure that projects are aligned
with international envinmnental and social standaible 17below shows the KfW Development Bank
Sustainability Guidelines/Standards (2014) as they apply to a geothermal drilling project.

Table 17 KfW Development Bank Guidelines

Area of Concern

Sustairability Guidelines/Standards

Applicable to Geothermal Drilling
Project

Environmental
Impact

Environmental Impact Assessment
(EIA): Projects must be preceded by
comprehensive EIA, which includes
identification of potential environmen
impacts andhe development of mitigatig
measures.

An EIA must be conducted for
geothermal drilling to assess impact
local ecosystems, water, and air qua
Mitigation measures should be
implemented to address identified
environmental risks such as soil erog
water contamination, and seismic ris

Biodiversity Biodiversity and Ecosystem Protection| The geothermal drilling project must
Protection Projects should avoid adverse impact; assess andgiect local biodiversity.
biodiversity, particularly in sensitive | Special measures may be needed tg
protected areas. prevent the degradation of habitats ¢
disruption of sensitive ecosystems in
area.
Land and Sustainable Land Use and Resource The project must adhere to land

Resource Use

Management Land acquisition must
follow sustainablaractices and proper
compensation for any displaced
communities.

acquisition protocols and compensat
plans for any displaced communities
Land use should avoid unnecessary
deforestation or resource depletion.

Water
Management

Water Use and ConservatiarEfficient
water use and management are crucial,
especially in watscarce areas. Potential
impacts on local water bodies must be
minimized.

The geothermal drilling project must
monitor water use for cooling and
steam prduction, ensuring it does no
deplete local water resources or affe
water quality. Water treatment plans
should be implemented to minimize
contamination.
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Area of Concern

Sustairability Guidelines/Standards

Applicable to Geothermal Drilling
Project

Health and Safety

Health, Safety, and Labour Conditions
The project must adhere to internatig
labour standards, including health and g

Geothermal drilling must adhere
strict health and safety standards
workers, including handling hazard

regulations for workers and lo| materials and maintaining proper sg

communities. protocols dung drilling activities.
Climate Change | Climate Impact Mitigation: Projectd Geothermal drilling is considered

should contribute to climate chan renewable energy  source 1

mitigation through reduced greenhouse
emissions.

contributes to climatdange mitigatio
by producing clean energy and redu
dependence on fossil fuels.

Waste
Management

Waste Management and Pollution
Prevention Ensure that waste from t
project (e.g., drilling mud, chemicals
properly managed to prevent contaming
of soil and water.

Proper disposal or treatment of wa
generated during drilling activiti
including hazardous waste, must b
place to avoid pollution.

Community
Engagement

Community Consultation and
Stakeholder Engagement  Ensure
affected commuties are consulted a
engaged in the decisimaking process.

Engage local communities 3
stakeholders in discussions about
geot her mal dri |1
and benefits. Transpare
communication and active involvem
can mitigate social unresand
opposition.

Cultural Heritage

Cultural Heritage Protection Avoid or
mitigate adverse impacts on cultural her
sites, traditions, and local communities'
of life.

The drilling project must consider 3
respect any local cultural heritages,q
ensuring that these are protected f
damage or disturbance.

Monitoring and Monitoring, Reporting, and Compliance | Cortinuous monitoring o]
Compliance Regular monitoring and reporting must environmental and social imp3g
conducted to ensure compliance \ during and after drilling operations m
environmental, social, and safety standg be done to ensure adherence to ag
standards and mitigation measu
Reports should be submitted to rele
authorities.
4.8.2 International Conventions

Table 18below is a list of key international conventions that are applicable to geothermal drilling projects:

Tablel8 International Conventions

Convention

Description

Relevance to Geothermal
Drilling Projects

Paris Agreement
(2015)

2°C above prindustrial levels.

An international treaty on climate cha
aiming to limit global warming to well be

Geothermal energy is a foarbon
alternative to fossil fuels, 4
drilling projects must align wi
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Convention

Description

Relevance to Geothermal
Drilling Projects

global climate change mitigat
efforts, including carbon footpri
reduction.

Convention on
Biological Diversity
(CBD)

A treaty aimed at conserving biodiversity
promoting sustainable use of nat
resources.

Geothermal drilling projects mi
assess and minimize impacts
locd ecosystems and biodivers
especially when  drilling
ecologically sensitive areas.

United Nations
Framework
Convention on
Climate Change
(UNFCCC)

International treaty focusing on stabiliz
greenhouse gas concentrations to pre
dangerous humanntérference with th
climate system.

Geothermal drilling contributes
renewable energy generation
must align with efforts to redu
emissions, contributing to t
UNFCCC goals of climate action

Convention on
International Trade
in Endangered

Regulates international trade in endang
species and their products.

Geothermal projects must consi
impacts on endangered specie
the area and ensure that dril

Species of Wild operations do not affect habitats
Fauna and Flora such speciesor violate tradg
(CITES) regulations.
International A set of conventions aimed at improV Geothermal drilling projects mi
Labour labor standards globally. ensure workers' rights and sa
Organization (ILO) are protected, including fair wag
Conventions safe  working conditions, ali
adherence to international lal
standards.
Stockholm A treaty aiming to eliminate or restrict | Geothermal drilling op&tions
Convention on production and use of persistent org{ must ensure that no harm
Persistent Organic | pollutants. pollutants are released into

Pollutants (POPs)

environment, especially during fl
injection or waste disposal.

World Heritage
Convention (1972)

Protects the cultural and natural heritag
global significance.

Geothermal drilling rpjects mus
consider potential impacts
UNESCO World Heritage Sites
culturally significant areas &
ensure they are not advers
affected.

Minamata
Convention on
Mercury (2013)

A global treaty aiming to protect hun
health and the environment rfromercury
exposure.

Geothermal drilling projects th
involve the use of or exposure
mercury (in some geothern
systems) must manage mer(
pollution and ensure it does T
affect local populations.

Convention on
Conservation of

This convention was signed in Bonn in J
1979 and entered into force on Novembeg

The project area is situated clos
Mt. Suswa Conservancy. T
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Convention Description Relevance to Geothermal
Drilling Projects

Migratory Species | 1983. It covers the protection of migrat Convention should therefore
of Wild Animals species and their habitats and is the | considered in the ca& of the
global convention established exclusively project, and where applicable,
the conservation and nsmgement o] practices should be followed on
migratory species. It is also concerned | safe and appropriate handling
wild animals that migrate across or ou{ migratory species of wild animals
national jurisdictional boundaries.

4.8.3 Sustainable Development Goals (SDGS)

The Sustainable Development Goals (SB8tshy the UniteNations aim to address global challenges such

as poverty, inequality, climate change, environmental degradation, and peace. Geothermal drilling projects
align with several of these goals, as they contribute to sustainable energy production, environmental
protection, and socioeconomic developmEaible 19belowshows a list of SDGs that are particularly

relevant to geothermal drilling projects:

Table 19 Sustainable Development Goals

SDG Relevant Goal Relevance to Geothermal DrillingProjects

SDG 3 Good Health and Wélleing Geothermal energy can reduce air pollution
traditional fossil fuels, leading to improved
quality and public health, especially in
communities.

SDG 6 Clean Water and Sanitation Proper management whter resources is crug
in geothermal projects, as they often reg
water for cooling or steam generat
Geothermal projects should ensure w
conservation and quality protection.

SDG 7 Affordable and Clean Energy Geothermal energy is a renewjaldwcarbon
energy source, contributing to afforda
reliable, and sustainable energy for commu
and industries.

SDG 8 Decent Work and Economic Growtl Geothermal projects create jobs, stimulate
economies, and enhance the manufacturin
energy sectors, contributing to sustain
economic growth.

SDG 12 Responsible Consumption and Geothermal projects promote the sustainabl
Production of natural resources and encourage the effi

low-impact extraction of energy resources.
SDG 13 Climate Action Geothermal energy plays a role in mitigq

climate change by reducing reliance on
fuels, decreasing greenhouse gas emissior
supporting lowcarbon development.

SDG 14 Life Below Water In coastal or offshore geothermal proje
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SDG Relevant Goal Relevance to Geothermal DrillingProjects

ensuring that geothermal activities do not |
marine ecosystems and water quality is es
to maintaining biodiversity and ecosys
health.

SDG 15 Life on Land Geothermal drilling projects must take meag
to protect ecosystems and biodiver
particularly when drilling in sensitive

protected areas.

SDG 17 Partnerships for the Goals Collaboration  with  local = communiti
government agencies, international bodies
private sectors is key to ensuring the succe
geothermal projects, fedng sustainab
development.

4.9 International Environmental Guidelines.

In addition, Kenya is a signatory to several international treaties and conventions and is therefore bound by
international guidelines governing the development of geotherorakesbhese frameworks are intended
to promote environmental sustainability, social responsibility, and regulatory compliance.

The Suswa Geothermal Drilling Project demonstrates compliance with the requirements of the International
Geothermal AssociatioiGA) through the adoption of internationally recognized best practices in
geothermal exploration, drilling, and sustainability. National standards, including KS:2365:2012, are integrated
into the projectos design anhkd Kenpya&dnentagubat orey
Furthermore, drilling equipment and wellhead systems conform to ISO 10423:2022 (KS ISCb)10423:202
and applicable American Petroleum Institute (API) standards, thereby ensuring operational performance,
safety, and interopéikty consistent with globally accepted practices in both the oil and gas and geothermal
sectors.

Those that are relevant to the proposed Suswa geothermal drilling project include:

49.11FC Environmental, Health, and Safety Guidelines for Geothermal Pow&eneration

These guidelines are designed to be used together with the relevant Industry Sector EHS Guidelines which
provide guidance to users on EHS issues. The EHS Guidelines contain the performance levels and measures
that are generally consideredd@bhievable in new facilities by existing technology at reasonable costs.

Applicable provisions of the IFC General Environmental, Health and Safety Guidelines, including the
following:

1. Environment

1 Section 1.1 Air Emissions and Ambient Air Quality
I Setion 1.3 Wastewater and Ambient Water Quality
1 Section 1.6 Waste Management

1 Section 1.7 Noise

2. Occupational Health and Safety

1 Section 2.1 General Facility Design and Operation
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Section 2.2 Communication and Training
Section 2.3 Physical Hazards

Section 2.€hemical Hazards

Section 2.7 Personal Protective Equipment
I Section 2.9 Monitoring

=A =4 =4 =

3. Community Health and Safety

1 Section 3.1 Water Quality and Availability

9 Section 3.2 Structural Safety of Project Infrastructure
9 Section 3.4 Traffic Safety

1 Section 3.7 Emgency Preparedness and Response

4. Construction and Decommissioning

9 Section 4.1 Environment
1 Section 4.2 Occupational Health and Safety
9 Section 4.3 Community Health and Safety

49.2 IFC-IGA Geothermal Exploration Best Practices

The practices cover the préhary survey, as well as the geological, geophysical, and geochemical surveys
and provide guidance on the survey tools to use for different types of geothermal systems. By following such
best practices, developers can reducestagly project risk by neoaccurately locating and characterizing
geothermal resources prior to drilling.

49. 3 I FC8s Environmental, Health and Safety Guidel

These guidelines are designed to be used together with the relevant Sector EHS Gulidalardssr
material. The EHS Guidelines contain the performance levels and measures that are generally considered to
be achievable in new facilities by existing technology at reasonable costs.
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CHAPTER 5.0ESIA APPROACH AND METHODOLOGY

5.1 Introduction

This chapter outlines the approach and methodology adopted in conducting the ESIA in identifying,
predicting, and evaluating the potenti al environ
activities throughout its lifecyclfom site prepation, exploratory drilling and decommissioning. It also
provides methodology for conducting noise/vibration, water, soil, air and biodiversity surveys.

The ESIA was undertaken at a level that was considered to be commensurate with the scalendomplexity a
sensitivity of the project. The Team of Experts as indicated in Table 1 above were involved in ESIA Studies.
Stakeholders were involved through the following processes;
1 Presurvey visit/ Reconnaissance and desktop study 8dstetober 2024 tosiNovember
2024;
1 One on one meetings with key informants, Questionnaire administration to Klls, Public barazas
and Focus group discussion were done betwéediog&mber 2024 torecember 2024.

The study also involved a systematic field survey travdréfiegarea to quantify perceived impacts of
project on:
1 Existing land uses;
Land ownership and tenure in the area;
Institutions and infrastructures in the area;
Vegetation cover of the area;
Existing sensitive environmental receptors including umaeiigand surface waters; animal
feeding grounds, and methods of protection from destruction, interference, contamination and
extinction;
I Waste management and disposal methods;
I Socieeconomic issues.

= =4 =4 =

5.1.1 Environmental and Social Screening/ Scoping

The screening scoping process involved identification of significant environmental and social issues
associated with the proposed project. It identified potential stakeholders in the project area and informed
them of the proposed project and the ESIA prodasgsher, it was done to determine the anticipated
impacts in the project life cycle. ESIA scoping was achieved through reviews of the secondary documents and
available data provided by Geothermal Development Company with field evaluations.

5.1.2 Desktop tudy

Desktop study entailed an offiised exercise during which available existing information (such as available
aerial imagery, mapping and published literature) was undertaken prior to undertaking field work, to describe
the existing environment. Relet literature and available project documents were reviewed to help in
describing the biophysical and sThe doauments eevidwedn gs o
included the following:

1 RelevaniActs ofParliament,

1 Kajiado County Integred Development Plan 2023027
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1 Narok County Intergrated Development Plan 2227

1 GDC - Community Relation Policy

1 GDC o Environmental Policy October 2012

1 ESIA Project Report for the Proposed Suswa Geothermal Drilling Prodatednber 2012,

1 GDC Community Engagement Strategy (CES), Aprill 2022,

1 GDC Corporate Social Responsibility Policy, June 2020

1 GDC Land Acquisition Policy, March 2020

1 ESIA Project Study Report done by REDDPLAN, July 2013

9 Feasibility Report for Exploration and Appraisal Drilligygwa Geothermal Prospect, March 2013

5.1.3 Site Assessment

Visits to the proposed Suswa Geothermal Drilling project site were made betwé&eRdhendser 2024

to 4h December 2024, to perform physical inspection of the site and collect baselm¢hdaphysical

location, soil and geology, water resources, drainage, climate, vegetation, land use, social characteristics
infrastructure. The baseline data was useful for predicting potential impacts on the environment and human
health, as well as commity safety. Ecological assessment

The Biodiversity Baseline Information and Ecological Impact Assessmentastudynducted in March
2025 with the following objectives;
Assess Biodiversity and Species DistribudioDbocument species richness, abundanod
distribution of birds, mammals, reptiles, amphibians, and invertebrates across different habitats.
Evaluate Habitat Conditions and Hurrwduced Impactd Analyze how geothermal development,
deforestation, and land degradation affect biodiversitg@sybtem stability.
Identify Key Conservation Prioriti@$etermine critical habitats, species of conservation concern,
and areas requiring protection to maintain ecological balance.
Examine Ecosystem Services and Climate Resllidesess biodivergit s r ol e i n pol |
dispersal, carbon sequestration, and adaptation to climate change.
Develop Sustainable Conservation and Management Sttafegsnmend habitat restoration,
wildlife protection, and mitigation measures for geotheria@denvironmental risks.

The different flora and fauna assessed include;

9 Invertebrates
Pitfall traps and pan traps were placed at designated points within each site and left open for a continuous
period of 24 hours to ensure the capture of a variety debrates, including those that are more active at
night or in the early morning. Traps were monitored and emptied after 24 hours period and collected samples
were preserved in 70% ethanol.

Sweep netting and timed searches were carried out along predafeet$ in each of the five sites. Two
individuals equipped with a sweep net, conducted sweeping and searches for two hours along each transect.
These methods ensured that a large number of invertebrates, including those in the vegetation canopy and on
the ground, were captured.

Herpetofauna survey

The sampling points were dictated by the areas where different project activities shall be undertaken. These
are Sites 1, 2, 3 and 4, the Campsite, Excavation Site 1 and Excavation site 2. The détesam @peri
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methods were employed within the general area of these sites.

Pitfall traps associated with drift fences (Corn, 1994). The drift fences were laid in an X or cross formation to
trap animals moving from all directions. For each site, two safssokith a total of 10 buckets and 4 drift

fences of 10m were laid to maximize the effort with the limited time available for the survey. Trapping
enables sampling of the species that may not be detected by other methods either because of differences in
timing of activities or those that successfully hide to avoid detection. For best results, the pitfall traps should
be left for more than 14 days.

Time Limited Searches (Karns, Th@8é)volves actively looking for the herps from their possible cover
within a restricted time frame of one hour and recording the observation. Searching involves digging up soil,
moving leaf litter, turning rocks, logs and inspecting tree barks for the animals. Timed searches are more
productive in rapid surveys, becadsthe restricted time available. The following approaches were use
during the survey;
1. Acoustic sunfeyshe amphibians and is targeted at their calling behavior in wetlands especially at night.
This was nested within the Time Limited Searches andaoraté evening into the early hours of the
night as these are the hours when the amphibians and other crepuscular reptiles are active.

2. Opportunistic encouhtdrgy other field activities and observations recorded and reported by other
members of théeam. The observations from the other members of the team were only considered if
accompanied by photographs that could be used to ascertain the identity of the reported species. This
information serves to enrich the inventory as it takes advantagargitbeam to make observations of
species that may not be seen by the helping team.

3. Interview®ften, the local community observes more species in the area compared to the researchers who
visit an area briefly. To enrich the information, interviewscaedected with the locals where they
described some of the species they have seen in the area. Based on the descriptions given and the known
di stribution, a species can be identified. This

9 Birds

Birds are imptant component of biodiversity that not only influence some ecological functions, but also
survival of other plants and animals. They were studied using a mix of mist netting, vantage point and spot
surveys, as well as walked transects in each studyirdseabserved were identified to species level.
Conservation status age and sex were also determined for each bird observed.

1 Vegetation Survey

Plants in the project sites was studied using Point Centred Quadrat survey (PCQ) which were established in
eachproposed well site. Individual plants falling on the proposed area or with quadrant was identified to
species level. For trees Forbes and shrubs height and Diameter at Breast Height (DBH) were determined. The
resulting data will inform determination a&céps composition and vegetation structure.

1 Mammal survey
The proposed Suswa geothermal drilling development project had already identified sites to develop well pads
which were tagged as proposed widls Site 1, 2, 3, 4 plus additional sites foohopit water tanlkand
drillers camping. Since these sites will undergo profound physical transformation, we considered them project
direct impact zone (DI1Z). In light of the time allocated to the survey, we prioritized these sites as study units
for basehe mammal survey to understand what species are found in each.
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The baseline survey was split into desktop review and field surveys. In the desktop review, reports and
published articles, databases regarding mammals in central and south Rift VaHeyas Kangwed.

The mammal survey within these sampling units, involved use of a combination of standard techniques and
tools, including:

a) Sherman traps for live capture of rats, mice, and shrew (Hoffman et al 2010), baited with peanut mixed in
oatmeal andadine. Model LFATDG, 7.62 x 8.89 x 22.86 cm; (HB Sherman Co., Tallahassee, FL), was
deployed in paceline transect in each sampling site.

b) Mistnet for live capturing of bats (Wilson et al 1996)

c) Passive acoustic monitoring for recording acoustic sigee®loicating bats (Wildlife Acoustics 2019)

d) Tomahawk (Cage) traps for live capturing of large size rodents (e.g porcupine) and small carnivores
(weasels, genets (Hoffman et al 2010), baited with a mix of fruits, meat and vegetables

e) Camera traps for captugiimages of mammals (Cheng et al 2021)

Direct observation on individuals, tracks and sign of mammals (Chris & Mathilde 2019) opportunistically and

on designed walk surveys within sampling units.

5.1.4 Biophysical data collection and analysis methods

1 Air quality assessment methodology
Air quality monitoring was carried out using Aeroqual Monitor and sensors that meets Monitoring
Certification Scheme (MCERTS) standards that are compliant with ISO/IEC 17000 series of conformity
assessment standards.
KS 1SO 10498: Ambient ai- Determination of sulfur dioxide Ultraviolet fluorescence method was
applied for Hydrogen Sulphide while KS I1ISO 8672: Air quaktgrmination of the number concentration
of airborne inorganic fibers by phase contrast opticqalsacopy- Membrane filter method was applied for
inhalable and respirable particulate matter. The Aeroqual sensor heads used feature an active fan sampling,
which ensures a representative sample is taken and therefore increases measuremé&ht ea®@soacy
heads used 8 and PW& PM; 5 are duly calibrated with their calibration certificates annexed in the report.
The monitors were elevated at a height of approximately 1.5m using a tripdtestaoditor was set to
log the pollutant data every niend’hey were then placed in an area free of any obstruction during the
monitoring period to allow free air circulation. Data was logged and download in the computer for analysis
and interpretation.

1 Soil quality assessment methodology

ISO 1840a104:201&o0il qualityi Sampling Part 104 Strategies was adopted in soil sampling.

Soil samples were obtained at a depth-80 'n above the surface. Composite samples were obtained from
each site in duplicate with each sample weighing approximately 5@dgsarnples were stored intajht

plastic containers in readiness for transportation and analysis. The samples were stored in a cooler park
ensuring a temperature of bel6@ was maintained.

1 Water quality assessment and analysis methodology

ISO 56671:2023 Water quality Sampling Part 1:

Guidance on the design of sampling programmes and sampling techniques was adopted in water sampling
from all the sources.

The samples obtained were then transported to Crop Nutrition Laboratory Services, an IS002%CE
Accredited Laboratory for analygéster quality assessment report is attached
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1 Noise assessment methodology
ISO 1996, Acoustiod Description and Measurement of Environmental Noise was applied in the noise
assessment. Measurement was carriedtiotbhevuse of a duly calibrated SVAN 971 Type 1 (Serial Number
82474) sound level meter. Monitoring locations were based on prevalent wind direction south west to north
east and the two sensitive receptors located in the vicinity of the facility. pbog $acations were,
however selected with their ¢ecation identified using a Global Positioning System (GPS).

Field calibration checks were done before and after measurement using a duly calibrated sound level
calibrator (Type SV36&erial Number 2554). Sound level meter was positioned in unobstructed location
and elevated with a tripod stand dumegsurement.

5.1.5 Socioeconomic data collection methodology

The methodology ensured a comprehensive socioeconomic data collection through #@rcoshbinat
gualitative and quantitative methods.

a) Research Instruments

1 Questionnaires: Structured, ssimictured, or opeanded questions were designed to collect specific
data on socioeconomic aspects such as income, employment, education, healtandh@esiess to
services.

1 Interviews: Both fae®-face and phone interviews, using both structured and unstructured formats to
gather detailed qualitative information from key informants.

9 Focus Group Discussions (FGDs): Groups of community members boktaisediscussing specific
socioeconomic issues, guided by a moderator to capture diverse perspectives.

9 Observation: Systematic observation of community settings or practices, where applicable, to
complement other data sources.

b) Sampling Methodology

The asessment adopted the use of random or stratified sampling to ensure representative coverage of the
population based on key demographics (e.g., age, gender, incoSanglial). was conducted to;

1 Ensure a sufficient sample size to achieve statigticalile results.

1 Identify geographic areas or communities of interest, ensuring a mix of urban and rural locations, if
applicable.

Survey Objectives: Clearly outline the purpose of the survey, such as understanding income levels, health
access, educati@amployment status, etc.

Demographic Segmentation: Target specific groups for focused insights, suatc@asdotouseholds,
women, or vulnerable populations.

c) Data Collection Tools

The following tools were used in collection of the required data amhiito;

1 Digital Platforms Use mobile surveys or taleised data collection tools like KOBO Collect for
efficient and redime data capture, especially in remote areas.

1 GPS Technology For mapping the geographic locations of respondents and ctintegtdata
with geographic features like proximity to infrastructure.
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d) Questionnaire Design and Content
Socioeconomic and Demographic questions comprised of the following;

9 Personal Details: Age, gender, marital status, household size.

1 Economic ActivityEmployment status, primary occupation, income level, source of livelihood.

1 Health and Education: Access to healthcare, education level, school enrolment.

1 Housing and Living Conditions: Type of housing, access to utilities (electricity, water), sanitation
facilities.

1 Access to Services: Transportation, communication, and infrastructure (e.g., roads, internet).

e) Training and Pretest

Training of Enumeratorgraining sessions for enumerators was conducted on survey techniques and ethical
considerations tonsure consistency in data collection, improve public participation and enhance date
reliability

Before rolling out the survey to the full sample,-tegrépilot survey) was done to validate atdliection
tools, improve date quality and relevance.

f) Data Capture and Analysis

For surveys administered via digital platforms, data was captured automatically and synced with central
databases. Tldata collected was reviewed for consistency, completeness, and accuracy.

This methodology ensured comprehensieioeconomic data collection through a combination of
gualitative and quantitative methods. By using structured ashelsigeied instruments, training enumerators
adequately, and performing rigorous data analysis, the collected data provided asigiitabie the
socioeconomic conditions of the target population.

g) Stakeholder engagement and public participation methodology
The public consultation and participation were conducted through;

Household socieconomic survey via Kobo Collect platform.
KeyInformant Interviews
Public Meetings

Focused Group Discussions

The local administration and the public were notified as required. Letters were sent seven days prior to the
meetings to DCC Narok East and DCC Kajiado West@utiies, with the meeting daend venues

clearly indicated@he stakeholder engagement plan is attached as Annex 6.

= =4 =4 =

The procedures used for each of the above are outlined below:
h) Household socioeconomic survey

Household socieconomic surveys were conducted during the field gisits sfructured questionnaires

hosted on the Kobo Collect platform. Eight enumerators, trained on November 25, 2024, were engaged to
carry out the survey. Approximately 480 households participated in the study, aimed at assessing the socio
economic status the project area.
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i) Key Stakeholder Consultation

Key stakeholder consultative meetings were conducted H&wBewvember to 8 December, 2024 he
key stakeholder engagements were conducted to foster better and mutual understanding of publc concerns
wel | as incorporate key stakeholdersd opinions to

The following stakeholders were consulted:

Proponen® Geothermal Development Company (GDC),
National Government Administratio®dCC, ACC, Chiefs and Ass. Chiefs
Kenya Wildlife Service (KSY

Kenya Foreservice (KFS)

Water Resources Authority (WRA)

Water Resource Users Asatons\WR U A G s

NEMA & Kajiado/ Narok County Offices

Directorate of Occupational Safety and HeBldSH Narok office
County Public Health Offi@Narok

National LandCommission (NLC),

Constituency and Ward levels leaders;

Ministry of Environment, Energy and Natural Resources Narok County
Mt. Suswa Conservancy,

Local oCdnpasson.
The summary of the feedback from consulted stakehalderprovided later on thigport. The
guestionnaires are annexed in the report.
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5.2Impact Analysis and Evaluation

This exercise is intended to give an analysis of possible impacts of th€hw@jratysiand evaluatioof
potential impacts associated ltlihe project phas has been undertakiza projecbasedn site surveys,
available secondary information, professional knowledge and judgment drawn from similar projects. The
methodology applied in this ESIA to assess impacts is as follows:

Eac h ranalyeadd understand how sensitive it is to a change in its external enviraament
indicatedn Table 20below.

Each potenti al c hange wdndlyzelio umderstdnd tihheeextentdoundiendt by t
might impacthe receptors in the project aassshown iffable 21below

The two factors (sensitivity of a receptor and
of each impact to each receptor

5.2.1 Sensitivity of a receptor

The sensitivityfoeach group of receptdnas been estimatbdsed orthe understanding of their potential
status, using the criteria and scoring system sefTabter20below

Table 20 Criteria and scoring system for determining sensfiatseceptor Category

Criteria Score Description

Negligible 1 Receptor with good capacity to absorb proposed changes o
opportunities for mitigation.
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Low 2 Receptor with some capacity to absorb proposed changes or nj
opportunities fomitigation.

Medium 3 Receptor with little capacity to absorb proposed changes or
opportunities for mitigation.
High 4 Receptor (human, physical or biological) with little or no capal

absorb proposed changes or minimal opportunitiesitigation.

5.2.2 Change parameter

Each potential change desaibarious parameters of the change aimdiderdiow each change could
affect each receptor applying a scoring system. To describe the change, we used the parameters set out in
Table 21below

Table 21 Sensitivity of receptors

Parameter| Score Description

Nature Positive Negative The nature of the change that is being considered may be |
(scoring system  n¢ neutral or negative. For examplgain in available habitat areg
applicable) a key species would be classed as positive, whereas a h3

would be considered negative.

Magnitude| 1 Negligible The magnitude of change is a measure of the degree of cha
2 Minor will be incurred as a result of the proposed developmen
3 Moderate categorization of magnitude is based on a set of criteria
4 Major specific to the discipline area being considered. For examplé

case of surface water, the magnitude may be definedxi®h
to which the water quality (for example, suspended solids) ¢
the adopted national criteria.

Duration | 1 Short ternf0-2 weeks)| The duration of change refers to thetlerof time over which g
2 Medium term (2| environmental impact may occur.
weks-1.5 months)

3 Longterm (1.53
months)

4 Permanent

Scale 1 Local The change may happen at a local, regional, natio
2 Regional international level

3 National

4 International

Probability| 1 Low(Unlikely) How likely is it that the change will happen.
2 Medium (as likely i
not)

3 High(likely)

4 Certain

5.2.3 Significance of impact
Having assessed the sensitivity of a receptor and change parameters Tefiedt Criteria and scoring
system for determining sensitioitya receptor Categoaypove, an estimation ohé significance of the change by
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combining the parameters of change with the sensitivity of the ressptmnductedsing the following
formulae;

SP (Significance points) {Magnitude + Duration + Scale + Probability) x Sensitivity

Based on the result of the calculation (the significance point), the relative significance of the impact is
classified as set oufTiable 22below.

Table 22 Guidancdo significance points

Significance points Significance Description

Between 4364 Major The degree of impact that the project may have upg
environment and/or the community(s) is unacceptably hi
is unlikely that an impact of this magnitude caatisfactorily
mitigated. If this impact cannot be avoided, the proj¢
unlikely to be permitted for development.

Betweer8247 Moderate The degree of impact that the project may have upg
environment and/or the
community(s) is high. The projety be compromised if th
impact cannot be avoided or mitigated (i.e. to redug
significance of the impact).

Between 181 Minor The degree of impact that the project may have upg
environment and/or the

community(s) is relatively low. Oppottiesi to avoid o
mitigate the impact should be considered; however, this
not compromise the viability of the project.

<16 Negligible No noticeable impact on the environment and/or
community(s). No mitigation is required.

The methodology ches for this ESIA aims to provide a reasoned determination of significdole, wh
demonstrathow the impacts have been assessed wisiginéficant effect will occundicating how the
scores arapplied to different parametérvseasily understaitige mtionale for the assessment basethe
magnitude of the changeration, scale and probability.

5.2.4Mitigation and enhancement measures

Mitigation measures are identified through the ESIA process in order to reduce the level of adverse impact
upona receptor.
The following hierarchy of mitigation measures is applied:

Avoid and reduce impacts through design (embedd
Abate i mpacts at source or at receptor
Repair, restore or reinstate to address tempor a

" Compensation for loss or damage

In addition to the above, community engagement and disclosure activities have played a key role in managing
the extent of impacts and consideration has also been given to the identification of enhancement measures.
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Enhancenent measures are actions and processes that:

Create new positive impacts or benefits
Il ncrease the reach or number of positive impact
Distribute positive impacts or benefits more eq

5.2.5Residual impacts

Residual impacts atteose that remain after the application of mitigation and enhancement measures. As
discussed above, once the application of mitigation and management measures has been defined, the residue
significance is deter mi ned.t eldmpaafcttesr campsliidcea teido nd
enhancement measures, are presented as significant residual impacts. These will be identified as part of this
ESIA.

5.3ESIA Study area / Area of influence

The project Area of Influence (AQI) is the area over whécimpacts of the project are likely to be felt
including all its related facilities such asdhstruction obccess roads, as well as any reasonably foreseen
unplanned developments induced by the project or cumulative impacts.

The project AOI is coprised of areas of direct impacts and indirect impacts which will inform the impact
assessment.

Direct area of influence: considers the physica
staging area and area affected during pnaject
I ndirect area of influence: i ncl ueésirscombmationar ea w

with activities not under the direct control of the project.

The project direct AOI often varies depending on the specific environmental or social aspect considered
based on the extent an impact may be affected and can be influamsigatiahand temporal level.

The temporal influence of the project has been assessed by comparing the existing baseline conditions (social,
biodiversity, hydrological and other) with the change expected over time as a result of the project activities as
listed belovwphases

Site establishment

Exploratory drilling works

Si t e(decommissioning phase)

The baseline conditions are those assumed to be prevailing immediately prior to the start of site
establishment.
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CHAPTER 6. ENVIRONMENTAL AND SOCIAL BASELIN E
CONDITION OF THE PROJECT AREA

6.1 Introduction

This section is vital to this report since it provides the baseline state of the environment covering biophysical,
social, and economic prior to commencement of the project. The section is significkntakingnthe
projectds i mpact Tiperp®jdct aeq lies in twa adohinistratiee Isyb £oddiegado
Westsubcounty and Narok Eastibcounty.

The proposed project site predominantly exhibits Arid andA8dnhiand (ASAL)like coritions in the

better part of the year except during the long rains. Its short rains have been suppressed in the recent past.

6.2 Biophysical Environment

6.2.1Climate

KajiadoWestSub Countgxperiences long rains between March and May every ydaonvithirs falling

between October and December. The average rainfall ranges from 2.3mm to 38.9mm while the mean annual
temperatures is 38.2°C.

Rainfall in the area ranges from 1206182 mm in highlands and about 1400 mm in lowlands. Mean
temperaturesange from & in July to 2& in December to February.

The short rains start in OctobBrecember while the long rains fall between March andivayalRainfall

is generally influenced by altitude. Temperatures range from a mean maxifaradrg# ke Magadi

to a mean minimum of @2 on the slopes of Ngong Hills. In the project area, days are sunny but
temperatures significantly cool down during the nights.

Narok East Suounty, located in southwestern Kenya, experiences-aidettimate influeed by its
elevation of approximately 1,900 meters (6,200 feet) above sea level. This elevation contributes to a moderate
temperature range and distinct wet and dry seasons.

The average annual temperature in Narok East ranges between 10°C and 283Qyasitiesh months
being January through March and the coolest months from June to August. July is typically the coldest
month, with average temperatures around 15.7°C

Narok East experiences two main rainy sedsomg:rains: March to May, with April lgeithe wettest
monthwhileShort rains: November to December.

The dry season occurs from June to October, with July and August being the driest months. Annual
precipitation ranges from 600 mm to 1,600 mm, with the northwestern region receiving mddé them 1,5
annually

6.2.2 Soils and geologyf Suswa Volcano & Environs

Kajiado WesBubCounty consists of three geological regions; quaternary volcanic, Pleistocene and basement
rock soils. The soils in the project area appear shallow, loose and a Biteacllg. are infertile judging by

the vegetation type dominating the project area.

Suswa volcano is part of the Kenya Dome, an elevated area about 2000 m above sea level. The Kenya Dome
is located in the axial graben of the Kenya Rift, formed duribgt¢hiliocene, and continued to be active

in Early Pliocene (Baker et al., 1972).

Volcanoes in the area are associated with fissure eruptions of mafic lavas and caldera products of felsic rocks
(Baker, 1987; Baker et al., 1972). Volcanism is promingrihaleift axis but also in the flanks (Price et al.,
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1985; Davies and Macdonald, 1987; Macdonald et al., 1987; Simonetti and Bell, 1995, Omenda, 1997; Velador
et al., 2003; Macdonald and Scalillet, 2006; Ren et al., 2006; Macdonald et al., 2008)Dohe Keay

has three caldera volcan@eMenengai, Longonot, and Suswa. Menengai caldera volcano is a trachytic
composition (Leat and Macdonald, 1984); Longonot is composed by trachyte and mixed (trachyte/basalt)
lava flows (Clarke et al., 1990; HeumadrDavies, 2002; Rogers et al., 2004; Scott and B&y while

Suswa has a composition of trackphianolitic lava flows and pyroclastic rocks (Clarke et al., 1990; Johnson,
1969; Nash et al., 1969; Skilling, 1993). The Olkaria volcanic cortgudruacin the Dome area but has

no caldera. There is evidence of magma mixing at Olkaria complex, Menengai, Longonot and Suswa (Leat
and Macdonald, 1984; Macdonald et al., 2008; Rogers et al., 2004).

Mount Suswa is a Quaternary volcano built ehpiesynecaldera trachyte and poatdera phonolite. This
association is intriguing from a petrologic stand, as scientists try to understand the genesis of highly alkaline
rocks, and is important for understanding the geodynamics of the Kenya Rifthéndthetr Quaternary

central volcanoes are trachyte and rhyolite, not phonolite. Other characteristics of the Suswa volcano are that
it is underlain by a shallow, high density body which we interpeethi residuum of the chamber which

fed the volcan@nd that high heat flow makes it one of the best targets for geothermal exploration. Previous
studies included mapping, whalek and mineral chemistry, and documentation of magmatic carbon
dioxide (CO2) in sycaldera trachytic ignimbrite. Faed syrcaldera trachyte are more silica (Si0i2)in

both the wholgock and glass, than the phonolites, and have feldsparstiets @ther indices correlate

with these, and imply that the trachytes are mvolved than phonolites. Trace element cortaamréor

the precaldera trachyte span the entire range for the volcano and form their own separate array. The sun
caldera trachyte and the phonolite form a coherent array, and the trachyte has higher concentrations of
incompatible elements. Our prefemastel at this time is that the jpaddera trachyte was an early discreet
magma pulse, followed by a separate pulse in which a zoned magma chamber developedchA volatile
evolved trachyte cap overfapre primitive phonoliteThe cap vented to formetcaldera, followed by

eruption of phonolite from the main chamber. Gravity data at Mount Suswa show existence of shallow
magma beneath the calderas and geothermometric temperatures exceediRgsility data show

evidence of a geothermal resertdnit.geothermal fluids probably flow through the lineaments and fractures
indicating permeabilifyigure 15 below shows the geology of Suswa and its environs.
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Figure 15 Geology of Suswa volcano (Previous ESIA 2013 Report)

6.2.3 Hydrogeology

The hydrogeology of Suswa is strongly controlled by the main rift faults, fractures, rift floor, and rock types.
The Suswa Geothermal Prospect is recharged from the Mau and Aberdare scarps through detachment faults
that go down into the cruigy several kilometres. The recharge relies on rainfall on the Rift flanks of the Mau
and Aberdares areas. Warm springs such as Ewuaso Kedong River originate from some of the faults that cut
through the NS rift faults. Since the Mount Suswa area isseignfaultedractured and coupled with
southward gradient in the area, fluid flow is expected to drain rapidly through the faults and fractures with the
result of a likely absence of shallow perched aquifers. Groundwater table is estimated afi&@dm than

and likely to be controlled and restricted by faults, fractures, and lithological baDnuardss 993). The
Tandamara fracture, Suswa f aiSiwater flavntidougd thé Eusway e t i
Volcano.

The floor of the Rift Vadly has its highest elevation (1890m) near Lake Naivasha and then slopes southwards.
The surface water divide runs from the Mau Escarpment in the west via Olkaria and Longonot to the
Kinangop Plateau and finally Nyandarua mountains. The Rift Valleydividied into many sulparallel

ridges with a NNE trending, a physiographic expression of the recent grid Usndénghe Akira plains,
subterranean streamsSNrending faults and\E trending faults control the flow, which is deep.
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Flow from the &les of the Rift to Suswa area is limited and it is likely that major faults act as low permeability
barriers to the flow across the Rift. Limited evidence shows that there is expected flow down the topographic
gradient from Suswa to Magadi. Much of thewtace outflow from Lake Naivasha catchment is to the

south via Olkariaongonot towards Suswa and eventually towards Lake Magadi though there is little
evidence that such flow ever reaches Lake Magadi in an identifiable form (BGSrfe@@0rechardor

Suswa is from the western and eastern flanks of the escarpments, which recharges the Suswa prospect
through EW trending faults.

6.24 Topography

The topography on the side of Narok East is broadly divided into two: the highlands and the loatands, w
are approximately 3,000 and 10@@0m a.s.| respectively. The topography may be as low as 460m.a.s.l. in
Mosiro area.

On the side of Kajiado West the topography is characterized by plains and occasional volcanic hills and
valleys ranging in altiriffom about 500m around Lake Magadi to about 2,500 metres in the Ngong Hills.

The most prominent physical features on Mount Suswa are the caldera faults, which defisteatbedoval

outer and inner calderas. The calderas long axis trend approxim&@ly Wiich is interpreted to be the

shape of the magma chamber that was controlled by the regie®@l, N&llts. The outer caldera has

vertical walls in the western and northern sections but most of the southern and eastern wall is covered by
younger lavd | ows originating from the Ol 6Doi marales Ny ok e
emanate from the outer caldera fault indicating that some vertical permeability exists in this zone. The outer
caldera may have collapsed by 500m though the expbgetbgsgthan 100m.

The inner caldera consists of a200m moat around a central block that is about 4km in radius. The inner
caldera may have collapsed by more than 500m followed by the uplifting of the central block. The highest
uplift occurred in th8E region resulting in the tilting of the central block westwards.

The Mount Suswa caldera faults are not well exposed due to a thick cover of Quaternary volcanic material.
The southern area shows intense fracturing and faulting of the Rift floohiaaalt3 trend in a general
NNW-SSE direction but to the west, some faults trend in a38W direction. The Kedohgg 6 i r o
accommodation zone is a transform fault, is the most prominent feature in the south, {BMvdsnNESs a
stresgelieving structer.

The Mount Suswa area consists of four maj or I i n
Kedong. Suswa is a NEE lineament that extends from SE of Suswa through the Olkaria West Field joining

the Mau rift faults. Other lineaments trending-8BVor NESW pass the Suswa caldera and run parallel to

Suswa lineament.

One lineament passes through Suswa caldera with a treAdSMEruns suparallel to the Kedong

Ngbdéiro accommodation zone and | oi rnceof Ewuaso kedohg scar
Ri ver . Ol 6Esayeti and -8SHEdrendimgsstauctures thdt aremadallel ¢orthes ar e

Nguruman detachment and are interpreted agtpfEertiary) faults that have been rejuvenated during the
Quaternary times.

There is only one major volcatexztonic axis in Suswa and it passes through the Suswa caldera to the
Ol 6Doinyo Nyoke crater. The axis is defined by an
volcanic center in the north. In the Suswa cattierayidence of the tectonic axis is a visible micrograben

ESIA Report for Suswa Geothermal Drilling Project Page 99 of 327



cutting through the northern outer caldera wall. Minor axes too occur within the caldera. The other major
volcanetectonic axis is the Longonot axis, which joins the crater in Lake NaivashagtL\dalpano,

Mlima Panya and a detachment block in the eastern scarp. The south Rift stratigraphy consists of
Precambrian metamorphic basement rocks that are overlain by Tertiary volcanics (i.e. basalts, trachytes, and
tuffaceous intercalations) within eththe magma chamber under Suswa is likely hosted. Overlaying the unit

is the Kinangop Tuff Formation (consists of tuffs, welded ignimbrites and trachytes) winiclare t

overlain by the Limuru and plateau trachytes which are exposed in the sotathern sec

Torfason (1987) outlines a sequence of events that led to the development of Mount Suswa Volcano
including the collapse of the Suswa calderas. The magma chamber may have a diameter of more than 10km,
which is the same as the diameter of the outerag@menda, 1993jigure 16 bdow shows the

topography of the proposed project area.

4
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Figure 18 Topographyf the Concession Area of Suswa (Previous ESIA 2013 ReRaDBY. AN

6.25 Geothermal Manifestations, Potential, and Amessibility

The geothermal potential of Suswa is associated with the shallow hot magma that exists under the inner
caldera. The magma may be within a deptfbkin3 Fumaroles (steam vents), steaming and hot grounds,
steam jets, and altered grounds areetidence of geothermal activity at Suswa. These geothermal
manifestations occur along the ring structures of both the outer and inner calderas. Most ef the high
temperature and most active fumaroles are located within the annular trench area.

Geothermal rmnifestations of Suswa are concentrated along the walls of the outer and inner calderas and
some are found on the floor of the outer caldera, and a few on the southern slopes of the mountain. The
development of the Suswa geothermal system will depemrdupnflbw within the calderas. The main heat
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source is most likely located under the inner caldera due to high temperature fumaroles located there.
According to Omend#1993), permeability of the Suswa geothermal system is likely to be low due to
abundantdykes expected in the subsurface and deep exploration wells are recommended to access the
geot her mal resource. Deep wel l drilling is 1|ikel:
kilometres.

Accessibility to Suswa geothermal resouneesispossible from the northern and western flat region of the

outer caldera and @ite preparation and road works in this region of the caldera will be low (Omenda,
1993:31). On the other hand, the eastern and northern sectors of the outer caldeaee fhoor

accessibility due to rough terrain, high elevations and steepness but it is possible to drill most of the area once
the geothermal resource is proven. Accessibility to the area covered by the inner caldera is only possible with
a crossing on th#00200m deep annular trench that surrounds the island block. A bridge (s) across the
trench or moat may be costly to construct but may remain a possibility if the geothermal prospect in the inner
caldera is too attractive to place aside. Without dirllthg Island block, wells could only be sited just

outside the trench.

For geothermal prospecting to prove the resource using exploratory wells, KPC (1993) recommends drilling
of deep slim wells sited within the Suswa caldera floor. The Tandamazaztaetur the area between the

outer and inner caldera was highly rated for exploratory drilling due to the existence of high temperature
fumaroles on the outer caldera ring fracture and annular trench. Another highly rated zone for exploratory
drilling isthe Ewuasd<edong lineament/fracture.

6.2.6 Geochemistry

The trachyandesites of Suswa are rich in potassium. The trachytes are undersaturated with silica content less
than 62% but the plateau trachytes of Limuru and Mosiro are richer in silica tiéeldtHmuitding

pumiceous trachytes. Recent lavas have high ai@¥ @dintent and low total iron content while older

lavas have high total iron content but low alum content. Also, the plateau trachytes have high total iron
content while the shield buildi pumiceous trachytes have higher alum but lower iron content. The main
compounds in Suswa rocks are Silicay)(Si@anium oxide (Tig), Aluminium (Ill) Oxide (ADs3),

Manganese (Il) Oxide (MnO), Magnesium Oxide (MgO), Calcium Oxide (CaO), SodiufhaXjde

Potassium Oxide ¢R) and Phosphorus(V) Oxidex(B). The total oxide content in Suswa rocks ranges
between 97 and 100 percent. This assertion may need confirmation by further geochemical analyzes.

Trace element data indicate that three suitegaoéxist in Suswa: shield building trachytes, plateau trachytes,
and trachyandesites. Thetracayn desi t e sui t e comprises the phyric
Holocene Suswa annular trench lava; island block lava and the Holocene flow thertheslspes of the

Suswa volcano. The youngest of the tractgsites have lower niobium, zirconium, and thorium contents.

All are products of a basaltic magma. Trace elements barium, niobium, @enium zyttrium, strontium,
vanadium, zinc, leadibidium, thorium, and cobalt may exist in significant quantities in most parts of the
Mount Suswa volcano. Others like copper, chromium, and nickel may only exist in some parts of the volcano
area. A more detailed study of trace elements may reveakwddrce about their quantities and
distribution in the Suswa volcano area.

6.2.7 Fumaroles

Fumaroles at Suswa emit acidic gases such as hydrogen sulphide and carbon dioxide, which are air pollutants
However, natural production of these gases does ambttdeserious air quality problems. It is the
development of the geothermal resources that may increase the production of these gases.
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Figure 17 below shows how fumaroles atiézed in the area for water harvesting

Figure 17 A view ofdrinking wateharvestingt Fumaroles
in Suswa project area

6.2.8 Ecology

6.2.8.1 Overview

Vegetation is scarce in low altitude areas and increase with altitude as more rain is received. Ground cover
throughout the county varies seasonally nainfall and grazing intensity. Canopy cover ranges from less

than 1% on heavily settles areas to about 30% on steep hills. This expanse of the area falls within a savannah
range land.

This can be observed beyond the boundaries of the proposed peojdutre grass is predominant dotted

with a few trees yellevark acacia trees, and shrubs. Notablyrdject area neighbourisdSuswa town,

there has been disturbance of the natur al state o
prevailing socioeconomic activities.

Mount Suswa is a biodivergsity ch r egi on within Kenyads Great Ri f
savannah grasslands, rocky outcrops, forest patches, and riparian zones. The mountain is home to a wide
range of gecies, including birds, mammals, reptiles, amphibians, and invertebrates, each contributing to the
ecological balance of the area. Notably, over 80 bird species have been recorded, including pollinators like
sunbirds, insectivores like drongos, and mamach as the Augur Buzzard. Mammadh as zebras,
antelopes, hyenas, and even leopards inhabit the region, while caves within the mountain provide crucial
roosting sites for various bat species, some of which are of conservation concern. Addiionally, t
invertebrate population, particularly pollinators, decomposers, and pest controllers, plays an essential role in
maintaining ecosystem stability. However, habitat destruction, overgrazing, and deforestation threaten these
species, reducing biodiveraitg altering ecosystem functions.

Mount Suswads habitats reflect a fascinatopng eco
vegetation shaped by both its unique volcanic geology and human influences. The inner crater, with its cooler
microclmate, supports vegetation types not common elsewhere at similar elevations in the region. Lava tubes
further enrich this landscape by creating niche ecosystems for bats and other specializbd Epbtges.

23shows the Summary Habitat Zones of Mousivau

Table 23 Summary of Habitat zones in Mount Suswa Area

Elevation / Zone Dominant Vegetation & Land Use Notable Fauna or Features

1,50@1,800 m (Lower| Semiarid savannah grassland; Acacia | Grazingands; habitat degradation
Slopes) woodlands; pastoralism from human use
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1,80@2,100 m (Mid Mixed shrubland; scattered forests Resilient flora on volcanic soils

Slopes)

>2,100 m (Inner Dense evergreen shrubs; isolated forey Cooler micreclimate; specialized

Crater) patches alpinelike habitat

Craters & Caves Sparse vegetation; volcanic rock terrair Klipspringers, bats, unique cave
ecosystems

Humanimpacted Degraded rangelands, farms, settlemel Restoration efforts underway

Zones

Figure 18 below shows flora within the proposedgubsite.

Figurel8 View of the flora at the project site

6.2.8.2 Herpetofauna

The landscape features in Mt. Suswa such as the rocky outcrops and kopjes, the open grassland, the shrubs
together with the midltitude make isuitable for reptile habitation. The dominance of the agamids for
example indicates their preference for the rocky environments which were characteristic in all the sites. The
vegetation cover in these environments made for suitable additional rédimgtiséeeptiles in addition to

the rock crevices which are used as nesting grounds. Different speciesasfafgarommon by the

roadside which cape differentiated byhe color of the mature malésgure 19 below indicates two

different species oklpetofauna habituating the proposed project area.
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Figurela A male Redheaded Rock agamaama lionof{b$ and the female Tropical rock agagama armata

The Amphibians are distributed in 4 familiggeroliidae, &§s, PtychademiddPyxicephalidaach with a
single species representing 25% of the comrasrgthyown ifrigure 20 below.

The Hyperoliidae is represented by the Senegal Bubbling Kassina, q&eesgaterRipidae byXenopus
borealiPtychadedae byPtychadena anchibiti@ePyxicephalidae Hasmopterna monticola.

Figure 20 ShowingSenegal bubbling frigassina senegalensis)

6.2.8.3Invertebrates

The species recorded across the five sites reveal a dynamiaredvirety of ecological roles, with each
group contributing significantly to ecosystem processes. The diversity of functional roles, from predators like
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African Ponerinant (Platythyrearibrinodiand Ground antgTetramoriun).sp pest control to dbnators

such a#\pis mellifeasd Ceratina spnighlights the importance of species richness in maintaining ecosystem
stability. Sites 2 and 4, in particular, show the highest species richness and abundance, indicating a more
diverse and functionallgtust ecosystem. Site 1 which is rich in species diversity demonstrates lower overall
abundance, suggesting a more limited functional capacity. Site 3, with fewer species and lower abundance,
indicates a less diverse ecological structure but still sippdtisctional roles, particularly in pest obntr

and pollination. The prevalence of scavengers, decomposers, and herbivores across all sites further supports
nutrient cycling, vegetation dynamics, and biodiversity maintenance, the data highligis nleedifor

maintaining biodiversity across different sites to ensure the resilience and proper functioning of Suswa
ecosystemg&igure 21 belowshowssome of theénvertebrategmhabiting the proposed project site.

o A

Cheilomenes s
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Junonia sp Colotis sp Danaus chrysippus

Figure 21 Images of some recorded invertebrates

6.2.8.4: Terrestriamammals

Overall, we recorded 67 captures of individual rodents, shrews and small carnivores across all sites in 6 days.
Additionally,we made 18 direct sightings of mammals and 26 tracks and signs. Furthermore, SM4 made
12,362 acoustic signals of bats across the sites. All these efforts translated to 35 mammal species representin
20 families within 10 orders, of the 15 Orders of Afllc@hmammalas indicated imable 24below This

means, over 60% and over 42% of African terrestrial mammalian Orders and families respectively are
represented in Suswa.

Among these mammalian orders, betigdpterajere most systematically sampledllithe sites, albeit
relying on SM4 only. Mist net sampling of bats at night was not logistically possible during the survey period.

Table 24 Mammal Species inventory in the proposed proje¢SaxgaeBiodiversity Survey)

Spedes Status Sitel | Site 2 Site 3 | Site4 | Quarry
Tragelaphus oryx LC 3 0 1 0 0
Aepyceros melanpus LC 0 5 0 7 1
Eurodcas thomsoni LC 0 0 0 2 0
Oreotragus oreotragus LC 8 2 0 0 0
Sylvicapra grimmia LC 2 1 0 0 0
Pharcochoerus africanus LC 1 0 0 0 0
Orycteopus afer LC 3 6 2 1 4
Equus quagga LC 0 0 1 0 0
Mastomys pernanus DD 3 7 0 0 2
Arvicanthis niloticus Lc 0 2 1 0 1
Aethomys kaiseri LC 5 0 1 0 0
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Spedes Status Site 1 | Site 2 Site 3 | Site4 | Quarry
Mus triton LC 2 3 0 1 0

LC

(endemic
Tachyoryctes splendens naivashae Ssp) 3 12 0 0 0
Elephantalus bragthynchus LC 3 0 0 0 0
Lepus saxatilis LC 1 3 0 0 2
Crocuta crocuta LC 1 0 0 0 0
Panthera pardus Vu 1 0 0 0 0
Geneta maculata LC 2 1 0 0 1
Civettictis civetta LC 1 0 0 0 0
Bdeogale crassicauda LC 0 1 0 0 0
Ichneumia albicauda LC 0 1 0 2 1
Herpeseghneomon LC 1 1 0 0 0
Mellivora capensis LC 1 3 0 2 0
Canis adustus LC 0 1 0 0 0
Atelerix albiventris LC 0 1 0 0 0
TOTAL 41 50 6 15 12
Bats
Otomops harrisoni Vu 11 28 9 17
Rhinolophus hildebrandtii LC 3 9 16 1
Rhinolophus clivosus LC 0 14 4
Miniopterus africanus LC, Mig 6 41 15 36
Miniopterus minor DD, Mig 0 5 3 1

DD,
Pipistrellus aero Endemic | O 16 21 11
Pipistrellus reupelli LC 0 3 12 4
Neoromicia helios DD 2 8 12 18
Nycticeinops schliffieni LC 17 6 2 1
Nycteris hispida LC 0 22 17 10
Number of Individual observed 39 152 111 99
Number of species 22 26

6.2.8.5Avifauna

Birds are important component of biodiversity that not only influence some ecological functions, ut also
survival of other plants and animals. Wene studied using a mix of mist netting, vantage point and spot
surveys, as well as walked transects in each study area. Birds observed were identified to species level
Conservation status age and sex were also determined for each bird observed.

6.2.8.6 Flora of the project area

Plants in the project sites was studied using Point Centred Quadrat survey (PCQ) which were established in
each proposed well site. Individual plants falling on the proposed area or with quadrant was identified to
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species levdtor trees Forbes and shrubs height and Diameter at Breast Height (DBH) were determined. The
resulting data will inform determination of species composition and vegetation structure.

MountSuga 6 s | andscape i s char ac tagsraicracagldolednysupdortingedotts e v e
biodiversity and local livelihoods. The dominant vegetation type is grasslands, covering apfékihately

the area. These grasslands are essential for livestock grazing, particularly for cattle, sheeghieimd goats, w
many community members depend on for their livelihoods. However, overgrazing and soil erosion have led
to a decline in pasture quality, making it increasingly difficult for herders to sustain their livestock. One
pastoralist notedThe grasses hererdical for grazing cattle, sheep, and goats."

Acacia woodlands, which make up aB0@b of the vegetation, are another important ecosystem. These
trees provide multiple benefits, including shade, firewood, timber, and a habitat for wildlife. Etey also
prevent soil erosion, particularly in areas with fragile red soils. However, the demand for firewood and timber
has led to widespread tree cutting, posing a significant threat to the ecosystem. Many households rely on
Acacia trees for firewood andaadoal, wittlB0%of respondents citing them as their primary source of fuel.
Additionally,20% reported using Acacia wood for construction and fencing. One community member
emphasized their importance, statidgacia trees are useful for firewaograneralsoil erosion."

Shrublands, which consist of drougisistant species likmmmiphoaad Euphorbjacover approximately

40%of Mount Suswa. These plants are particularly important during dry seasons when grass becomes scarce,
providing an altemtive food source for livestock, especially goats. Shrublands also play a vital role in
stabilizing the soil and preventing further land degradation. Additk@8albf,respondents acknowledged

the significance of these shrubs for medicinal purpodes, lvital healer explainifig/e use these plants to

treat livestock and even human illnesses."”

Although wetlands and natural springs cover3®hof the landscape, they serve as critical water sources

for both people and animals. These areas suppdirtelogity, attracting wildlife and maintaining essential
ecological functions. However, many respondents have reported that these wetlands and springs are drying
up due to environmental changes, increasing water scarcity in the region. One concemestafaeder

"The wetlands attract wildlife and provide water for both people and livestock."

While not a vegetation typed soil areassignificantly influence the landscape by affecting vegetation
growth and erosion patterns.

These soils, common in mararts of Mount Suswa, are highly susceptible to erosion, especially where tree
cover has been lost. The continued deforestation of Acacia woodlands has exacerbated soil degradation,
reducing fertility and making it difficult for grasses and shrubs teradgiellanaging these red soil areas
through reforestation and controlled grazing is essential to maintaining the balance of the ecosystem.

6.2.9 Profile of Mt Suswa Conservancy

Mt Suswa conservancy lies on the floor of Eastern Rift Valley and covees acirabout 8000 Ha and

standing at 1,921 meter above sea level. Its summit (highest point) stands at 2,356 meters above sea level. It i
|l ocated 28 km away from the Mt Suswa Duka Moja to
revealed that the were 3,500 landowners in the conservancy owning about 600 acres of land in the
conservancy (Odhiambo and Onjala, 2018). The conservancy lies almost equally in tédeook el

Kajiado countied with the Maasai being the predominant inhabitants.

The key attractions are the caldera and the caves. The cave passage stretches 9 km long and contains 70 cav
covering an area of 5 km2 which are considered as the Maasai cultural shrines. The caldera, formed after an
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eruptive activity, has a smalleraralshested inside a larger one and a lava cone. The caldera is covered by an
indigenous forest, which is a home to wildlife such as snakes, rock hyraxes, wild dogs, genet cats, birds,

squirrels, civet cats, hyenas and baboons.

Mt. Suswa Conservancy falithiw the Eburu Forest Ecosystem and Lakes NaitzsheentaitaNakuru
Conservation Areas. These include lands occupied by Lakes Naivasha, Elementaita and Nakuru, and their
immediate riparian surroundings within the Rift Valley basin. Included arenthéangkcapes of Mounts

Suswa and Longonot, and the Eburu Forest, as

well as the adjacent Mau Forests Complex (Ojwang et al,

2017). The greater conservation area includes several protected areas and a number of pulglic and priva
sanctuaries and ranchethwubstantial wildlife populations. Only about 10 % of wildlife in the conservation
zone is found inside protected areas. The rest of the wildlife, if its populations are to be sustained, depends
on community protectiofigure22 showswildlife dispersareas in Narok and Kajiado counties (Ojwang et

al, 2017).
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In 2015, Harrison's largaed giant mastiff babfomops harrisamais described as a new species which only

roosts in two locations in Kenya, Mount Suswa and Ithundu lava caves of the Rift Valley and Chyulu Hills
respectivelyOtomops harrideniisted in the IUCN Red List of fHatened Species as Vulnerable A2c
(Richards, 2017). The globally Vulnerable Harrison‘sdaegegiant mastiff bat roosts in the volcanic caves

of Mount Suswa Conservancy, representing crucially important maternity colonies. This bat only gives birth
to one pup peyear and the species has declined rapidly since its discovery in 2015. The caves are being
impacted by expanding ecotourism, harvesting of guano, and blocking of cave entrances. As well,
uncontrolled clearingodbfarndet arcradast d op a&sttisr ¢ oirmg «

Otomops harrigeniisted as vulnerable because of observed extreme declines at the two major roosting
locations in Kenya. The species is usually found roosting in caves and disused tiiomiels @fi 500 or

more individuals (Richards, 2017). Foraging areas for bats may extend upto 30 km or even further from the
day roosts, although most foraging activity takes place between 5 to 15 km from day roost (Happold and
Happold, 2013). Forests are most critical habitats for supporting local abundance and specigsfdiversit

bats at a global scale (Frick et al, 2019). Forests not only provide essential foraging habitats, but they also
allow many bat species to roost in plant structures, dusloas and cavities in standing and fallen trees,

under bark, or in foliage.

6.2.10value of Bats in Provision of Ecosystem Services

Bats play a key role in cave ecosystems and surrounding habitats, especially when they form aggregations ir
the thousand millions. Bats depositing guano in caves provide some of the only allochthonous nutrient
inputs into cave environments, thus contributing substantially to cave ecosystem food webs and supporting
cavespecialist organisms. In addition, bats commutindpeaging to and from a centralized cave roost

provide ecosystem services as consumers of nocturnal insects especially agéatljoeatsinNectar

feeding and fruikating bats perform ecosystem services by pollinating plants and dispersingneeeds. So
plants including baobabs in Afrigaldnsonia digitataly heavily on bats for pollination or seed dispersal

(Frick et al, 2019).

6.2.11 Categorization of Mount Suswa as a Critical Habitat

The presence ddt o mo p s robstng caves within M&uswa conservancy, qualifies the geothermal
projectds area of influence as a critical habitat
identifying a critical habitat, areas that support globally important concentrations of an Hiki&d Red
Vulnerable (VU) species, the loss of which would result in the change of the IUCN Red List status to
Endangered (EN) or Critically Endangered (CR) and meet the thresholds in GN72(a) should be categorized
as critical habitatdFC, 2012). Criticallyn8angered species are those facing an extremely high risk of
extinction in the wild. Species facing a very high risk of extinction in the wild are considered endangered.
SinceOtomops harrigeristed in the IUCN Red List of Threatened Species asablgnafc (Richards,

2017), it warrants special attention during implementation of the proposed geothermal project. Bats that roost
in caves are particularly vulnerable to disturbance because they form large, concentrated aggregations. Large
colonies of caoosting bats are relatively easy to locate by local communities and tourists alike resulting in
documented cases of intentional disturbance (e.g., persecution, hunting, vandalisags¢tdgstuction

(Frick et al, 2019). Climate shifts may dissughange migratory behavior, survival and reproduction,
foraging behavior, and disrupt food availability for pollinating species through alterations in flowering
phenology.

6.3 Baseline conditions

Taking of baseline conditions and measurements isaéssgmbvide an understand existing environmental
and social dynamics, predict and manage project impacts, comply with local and international legislations,
enables monitoring the effectiveness of mitigation measures. Some of the baseline condiidnddake
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6.3.1: Baselin@ir Quality

Baseline air quality assessment was undertaken in accordaBogineitmental Management and- Co
ordination (Air Quality) Regulations, 2024. Air quality measurements were undertaken Wetween 16
November andsiDecenber 2024
The objective of the monitoring was to establish baseline ambient air quality as guided by Environmental
Management and @odination Act (Air Quality) Regulations, 2024.
The scope of work was limited to:
1. Monitoring and sampling for ambientaiality at;
A Proposed Well Pad 1;
A Proposed Well Pad 2;
AProposed Well Pad 3;
AProposed Well Pad 4;
A Proposed camp site;
A Proposed gravel material sites; and
A Sensitive receptors that included education facilities, health facilities, religious institution and
residential establishments.
2. Undertaking Respirable Particulate Matter: 4PNhhalable Particulate Matter ¢gMand
Hydrogen Sulphide ¢H) measurements.

The proposed geothermal resources exploration sites are situated in Suswa ared\eskaj@Narok
East SulzountiesTable 25below shows the summary of the sampling locations.
Table 25 Summary of the Sampling Air Quadityarioud.ocations

Location | Description Coordinates | Pollutants Monitored

SP1 Well Pad 1 Locatiah 1°11'14.01"S, | H3S, PMo& PMzs
36°20'56.99"E

SP2 Well Pad 1 Location 2 1°11'12.13"S, | H2S, PMo& PMzs
36°20'54.49"E

SP3 Well Pad 1 Tank Site 1°10'56.10"S, | H2S, PMo& PM2s
36°20'56.70"E

SP4 Well Pad 1 Receptor 1(Residential) 1°11'29.48"S, | H2S, PMo& PMzs
36°20'340"E

SP5 Well Pad 1 Receptor 2 (Residential) 1°11'14.14"S, | H.S, PMo& PMzs
36°20'24.15"E

SP6 Well Pad 2 Location 1 1° 8'9.83"S| H2S, PMo& PMy 5
36°22'56.38"E

SP7 Well Pad 2 Location 2 1° 8'11.68"§ H-S, PMo& PMzs
36°22'57.70"E

SP8 Well Pad 2 Receptor 1 (Residential) 1°  8'15.10"§ H-S, PMo& PMzs
36°22'41.11"E

SP9 Well Pad 2 Receptor 2 (Residential) 1°8'19.88"S, | H2S, PMo& PMys
36°22'49.03"E

SP10 Well Pad 2 Receptor 3 (Residential) 1° 8'4.68"S, H2S, PMo & PM2s
36°22'40.37"E

SP11 Well Pad 2 Receptor 4 (Kisharu Comprehel 1° 7'5.62"S, H2S, PMo & PM2s

School) 36°22'29.90"E
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Location | Description Coordinates | Pollutants Monitored

SP12 Well Pad 4 Receptor 1 (Community Water Poir] 1° 6'58.23"S, | H2S, PMo& PM;s
36°20'35.59"E

SP13 Well Pad 4 Receptor 2 (Community WaterntPoir| 1° 6'57.21"S, | HzS, PMo& PM2s
36°20'32.16"E

SP14 Well Pad 4 Location 1 1°6'30.42"S, | H3S, PMo& PM;s
36°20'34.43"E

SP15 Well Pad 4 Location 2 1°6'30.71"S, | H2S, PMo& PMzs
36°20'33.34"E

SP16 Well Pad 4 Receptor 3 (Residential) 1°6'44.16"S, | H.S, PMo& PMzs
36?20'43.76"E

SP17 Well Pad 4 Receptor 4 (Org'osoa Primary Schq 1° 7'14.04"S, | HzS, PMo& PM2s
36°20'27.10"E

SP18 Well Pad 4 Receptor 5 (Residential) 1°7'24.88"S, | H.S, PMo& PMzs
36°20'32.56"E

SP19 Well Pad 4 Receptor 5 (Kishargzinsary) 1°7'15.32"S, | H2S, PMo& PMzs
36°21'6.95"E

SP20 Well Pad 3 Location 1 1°8'37.89"S, | H3S, PMo& PM;s
36°19'18.84"E

SP21 Well Pad 3 Location 2 1° 8'40.12"S, | H2S, PMo& PMzs
36°19'19.74"E

SP22 Well Pad 3 Receptor 1 (Residential) 1° 8'43.41S, H2S, PMo & PM:zs
36°19'27.91"E

SP23 Well Pad 3 Receptor 2 (Residential) 1°8'28.96"S, | H2S, PMo& PM;s
36°19'23.53"E

SP24 Well Pad 3 Receptor 3 (Residential) 1° 8'59.80"S, | H2S, PMo& PMzs
36°19'19.96"E

SP25 Well Pad 3 Receptor 4 (Residential) 1°8'58.73", H2S, PMo & PM:zs
36°19'15.97"E

SP26 Proposed Campsite 1° 7'8.72"S, H>.S, PMo & PM: s
36°23'26.80"E

SP27 Proposed Campsite Receptor 1 (Residential) | 1° 7'9.46"S, H2S, PMo & PMzs
36°23'20.90"E

SP28 Proposed Campsite Receptor 2 (Residential) | 1°7'5.49"S, H2S, PMo & PM:zs
36°23'16.95"E

SP29 Proposed Campsite Receptor 3 (Residential) | 1° 7'5.47"S, H2S, PMo & PM; s
36°23'32.99"E

SP30 Material Site 1 Location 1 1°6'39.13"S, | H3S, PMo& PM;s
36°23'35.30"E

SP31 Material Site 1 Location 2 1° 6'3695"S, H2S, PMo & PM:s
36°23'27.91"E

SP32 Well Pad 4 Receptor 6 (Residential) 1°6'39.64"S, | H2S, PMo& PMys
36°21'8.80"E

SP33 Well Pad 4 Receptor (Kisharu KAG) 1°7'7.80"S, H2S, PMo& PM:s
36°21'36.76"E
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Location | Description Coordinates | Pollutants Monitored

SP34 Material Site 2 Location 1 1° 6'18.04"S H>S, PMo& PM. 5
36°25'2.72"E

SP35 Material Site 2 Location 2 1°6'19.72"S, | H2S, PMo & PM_5
36°25'6.47"E

6.3.11Inhalable and Respirable Particulate Matter Results

Inhalable particulate matter from all assesses areas ranged/t&8sdgig/m3 with SP33 and SP4 having

the lowest and highest concentrations, respectively. Similarly, respirable particulate matter concentration
ranged betweeh311.3ug/m3 with SP33 and SP4 having the lowest and highest concentrations respectively.

A summary of thresults is shown dmable 26below.

Table 26 Respirable and Inhalable Particulate MadteplindResults

Sampling PMjoResults (in PMjoResults (in PM2sResults (in PMasResults (in
Location pg/m3) png/m3) pug/m3) pg/m 3)
SP1 10.3 3.4
SP 2 19.1 55
SP 3 10.5 3.8
SP4 35.5 11.3
SP5 11.4 4.4
SP 6 10.0 4.0
SP7 9.0 3.0
SP 8 10.3 4.0
SP 9 11.3 4.8
SP 10 14.3 6.2
SP 11 13.6 5.1
SP 12 145 4.7
SP 13 11.1 3.3
SP 14 13.3 6.0
SP 15 119 5.2
SP 16 11.6 1500 4.3 5.0
SP 17 12.2 4.3
SP 18 11.1 3.9
SP 19 8.8 3.0
SP 20 8.9 3.0
SP 21 9.4 3.4
SP 22 10.9 4.3
SP 23 11.4 4.1
SP 24 9.6 3.4
SP 25 8.5 2.6
SP 26 13.3 5.6
SP 27 13.6 5.6
SP 28 13.3 5.7
SP 29 145 6.5
SP 30 13.6 57
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Sampling PMzigResults (in PM3ioResults (in PM2sResults (in PM2sResults (in
Location pg/m3) png/m3) pg/m3) png/m3)

SP 31 16.0 7.3

SP 32 8.1 2.4

SP 33 7.8 2.3

SP 34 11.9 5.3

SP 35 13.9 5.9

6.3.12 Hydrogen Sulphide Results

From the monitoring, hydrogen sulphide concentration ranged bew8d&®.8 ug/ms with SP27
(Proposed Campsiteeeptor 1-Residential) and SP22dll Pad 3 Receptor-Residentialhaving the
lowest and highest concentrations respectively. A summary of the results is as preskelet@d loslow.

Table 27 Hydrogen SulphidgamplindgResits

Location Hydrogen Sulphide Results (in pg/n#) Hydrogen Sulphide Tolerance Limit (in pg/m3)
SP1 54
SP 2 20.0
SP3 111
SP 4 8.6
SP5 30.9
SP 6 6.8
SP7 154
SP 8 24.8
SP9 30.0
SP 10 45.6
SP 11 60.8
SP 12 60.8
SP 13 60.8
SP 14 24.3
SP 15 11.5 1250
SP 16 84.0
SP 17 63.3
SP 18 44.6
SP 19 21.7
SP 20 6.2
SP 21 49.1
SP 22 140.8
SP 23 45.6
SP 24 84.6
SP 25 4.6
SP 26 17.9
SP 27 3.3
SP 28 221
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Location Hydrogen Sulphide Results (in pg/n¥) Hydrogen Sulphide Tolerance Limit (in pg/m3)
SP 29 18.1
SP 30 28.7
SP 31 44.6
SP 32 87.0
SP 33 246
SP 34 41.9
SP 35 11.2

Thirty-five sampling locations were identified whereby measurement was carried out to assess for hydrogen
dioxide and Inhalable Particulate Matter;§fRespirable Particulate Matter {fMoncentration in air.
Based onhte monitoring, below is a summary;

A Inhalable particulate matter from all assesses areas ranged’t®8begm/m3.

A respirable particulate matter concentration ranged b@t&éérug/ma.

A hydrogen sulphide concentration ranged be®va&#0.8.g/m3

6.3.2 Noise Measurements

Baseline ambient noise and ground vibration assessment was undertaken in accoEteiommihtal
Management and Coordination (EMC) (Noise and Excessive Vibration Pollution) (Control) Regulations,
2009 Legal Notice No. 61elburements were undertaken betweeN@&Ember to $ December, 2024.

The proposed geothermal resources exploration sites are situated in Suswa area in Kajiado and Narok
counties. The area main land uses include agricultural, residential andoros®ivagi key areas of
interest proposed in the project include;

AProposed Well Pad 1;

AProposed Well Pad 2;

AProposed Well Pad 3;

AProposed Well Pad 4;

AProposed camp site; and

AProposed gravel material sites.
These were the key areas of interest for thissass® whereby measurements were carried. In addition,
other areas where measurements were undertaken included sensitive receptors that included education
facilities, health facilities, religious institution and residential establishments.

Table 28belowpresents a summary of all sampling locations.
Table28 Noise and Ground Vibration Measurements Locations

Location | Location Description Coordinates Parameters
Assessed
SP1 Well Pad 1 Location 1 1°11'14.01"S,
36°20'56.99"E Noi
SP2 Well Pad 1 Location 2 1°11'12.13'S, Gcr’(')sueni‘
36°20'54.49"E Vibration
SP3 Well Pad 1 Tank Site 1°10'56.10"S,
36°20'56.70"E
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Location | Location Description Coordinates Parameters
Assessed
SP4 Well Pad 1 Receptor 1(Residential) 1°11'29.48"S,
36°20'37.40"E
SP5 Well Pad 1 Receptor 2 (Residential) 1°11'14.14"S,
36°D'24.15"E
SP6 Well Pad 2 Location 1 1°8'9.83"S,
36°22'56.38"E
SP7 Well Pad 2 Location 2 1°8'11.68"S,
36°22'57.70"E
SP8 Well Pad 2 Receptor 1 (Residential) 1°8'15.10"S,
36°22'41.11"E
SP9 Well Pad 2 Receptor 2 (Residential) 1°8'19.88"S,
36°22'49.0E
SP10 Well Pad 2 Receptor 3 (Residential) 1° 8'4.68"S,
36°22'40.37"E
SP11 Well Pad 2 Receptor 4 (Kisharu Comprehel 1° 7'5.62"S,
School) 36°22'29.90"E
SP12 Well Pad 4 Receptor 1 (Community Water Poir 1° 6'58.23"S,
36°20'35.59"E
SP13 Well Padt Receptor 2 (Community Water Point] 1° 6'57.21"S,
36°20'32.16"E
SP14 Well Pad 4 Location 1 1°6'30.42"S,
36°20'34.43"E
SP15 Well Pad 4 Location 2 1°6'30.71"S,
36°20'33.34"E
SP16 Well Pad 4 Receptor 3 (Residential) 1°6'44.16"S,
36°20'43.76"E
SP17 Well Pad 4 Receptor 4 (Org'osoa Primary Schq 1° 7'14.04"S,
36°20'27.10"E
SP18 Well Pad 4 Receptor 5 (Residential) 1°7'24.88"S,
36°20'32.56"E
SP19 Well Pad 4 Receptor 5 (Kisharu Dispensary) | 1° 7'15.32"S,
36°21'6.95"E
SP20 Well Pad 3 Location 1 1°8'37.89"S,
36°19'18.84"E
SP21 Well Pad 3 Location 2 1°8'40.12"S,
36°19'19.74"E
SP22 Well Pad 3 Receptor 1 (Residential) 1° 8'43.41"S,
36°19'27.91"E
SP23 Well Pad 3 Receptor 2 (Residential) 1°8'28.96"S,
36°19'23.53"E
SP24 Well Pad 3 Receptor 3=@tdential) 1° 8'59.80"S,
36°19'19.96"E
SP25 Well Pad 3 Receptor 4 (Residential) 1° 8'58.73",
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Location | Location Description Coordinates Parameters
Assessed

36°19'15.97"E

SP26 Proposed Campsite 1°7'8.72"S,
36°23'26.80"E

SP27 Proposed Campsite Receptor 1 (Residential) | 1° 7'9.46"S,
36°23'20.90"E

SP28 Proposed @mpsite Receptor 2 (Residential) 1° 7'5.49"S,
36°23'16.95"E

SP29 Proposed Campsite Receptor 3 (Residential) | 1° 7'5.47"S,
36°23'32.99"E

SP30 Material Site 1 Location 1 1°6'39.13"S,
36°23'35.30"E
SP31 Material Site 1 Location 2 1° 6'36.95"S,
36°23'2A1"E
SP32 Well Pad 4 Receptor 6 (Residential) 1°6'39.64"S,
36°21'8.80"E
SP33 Well Pad 4 Receptor (Kisharu KAG) 1°7'7.80"S,
36°21'36.76"E
SP34 Material Site 2 Location 1 1° 6'18.04"S,
36°25'2.72"E
SP35 Material Site 2 Location 2 1°6'19.72"S,
36°5'6.47"E

6.3.2.1Ambient Noise Measurement Results

Ambient noise equivalent noise results from all the sampling locations ranged befr&2rdB{4) with

SP27 and SP1 having the lowest and highest noise levels respectively. Sineisallg, fIom all the
measurement results ranged betweer622QWB(A) with SP12 and SP1 having the lowest and highest noise
levels respectively. A summary of the noise measurement results is proaisled28below.
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Table 29 Summay of Noise Measurement Results

Location | Location Description Leq EMCA WHO | IFC L1o Lso Loo R2 (in | Altitude
(dBA) Limit (dB) | Limit | Limit (dB) Leq Leqg | m) (in m)
(dB) | (dB) (dB) | (dB)
SP1 Well Pad 1 Location 1 72.2 - 75.7 68.8 58.8 | 61.15 | 2131
SP 2 Well Pad 1 Location 2 704 - 73.6 67.4 62 43.53 | 2128
SP3 Well Pad 1 Tank Site 54.5 60.0 - 70.0 53 38.4 |34.3 | 510.96| 2220
SP4 Well Pad 1 Receptor 1(Residential) | 56.5 62.4 |[43.6 |39.2 | 774.46| 2042
SP 5 Well Pad 1 Receptor 2 (Resiidén 54.6 55.0 55.0 54.7 45.8 36.5 | 974.37| 2096
SP 6 Well Pad 2 Location 1 46.1 60.0 - 70.0 49.7 40.3 34 33.99 | 1877
SP 7 Well Pad 2 Location 2 524 60.0 - 70.0 56.2 41.9 36 38.77 | 1878
SP 8 Well Pad 2 Receptor 1 (Residential) | 47.8 50.0 55.0 |55.0 492 36 31.8 | 509.00( 1871
SP9 Well Pad 2 Receptor 2 (Residential) | 46.7 50.0 55.0 55.0 47.8 38.4 |[30.4 |380.12] 1881
SP 10 Well Pad 2 Receptor 3 (Residential) | 48.9 50.0 55.0 |55.0 514 |384 |[31.6 |544.56( 1857
SP 11 Well Pad 2 Receptor 4 (Kisharu 62.1 56.1 42.2 32.5 | 2178.9| 1830
Comprehensive Soti) 4
SP 12 Well Pad 4 Receptor 1 (Community | 42.9 50.0 55.0 55.0 39.1 30.1 247 | 864.78| 1826
Water Point)
SP 13 Well Pad 4 Receptor 2 (Community | 43.7 50.0 55.0 |55.0 46.4 |34 29.2 | 854.93| 1830
Water Point)
SP 4 Well Pad 4 Location 1 48.5 60.0 - 70.0 42.5 30.3 28.6 | 16.2 1963
SP 15 Well Pad 4 Location 2 55.4 60.0 - 70.0 47 319 |30.3 |22.36 | 1953
SP 16 Well Pad 4 Receptor 3 (Residential) | 48.7 50.0 55.0 55.0 54.2 37.6 |[30.1 |529.17| 1852
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Location | Location Description Leq EMCA WHO | IFC L1o Lso Loo R2 (in | Altitude
(dBA) Limit (dB) | Limit | Limit (dB) Leq Leg [ m) (in m)
(dB) (dB) (dB) (dB)
SP 17 Well Pad 4 Receptor@r¢'osoa Primar| 65.2 66.2 54 37.3 | 1367.7| 1824
School) -
SP 18 Well Pad 4 Receptor 5 (Residential) | 48.5 50.0 55.0 |55.0 51.7 | 353 |[27.3 |1687.8( 1815
9
SP 19 Well Pad 4 Receptor 5 (Kisharu 45.4 55.0 49 315 |285 |1719.1| 183
Dispensary) 6
SP 20 Well Pad 3 Location 1 45.3 60.0 - 70.0 47 34.6 |28 32.15 | 1872
SP 21 Well Pad 3 Location 2 43.3 60.0 - 70.0 46 325 |27.4 |50.28 | 1870
SP 22 Well Pad 3 Receptor 1 (Residential) | 47.3 50.0 55.0 |55.0 50.2 |39.8 |32 306.74| 1876
SP 23 Well Pad 3 Recepto(Residential) 49.6 50.0 55.0 |55.0 49.7 |354 |30.5 |333.56]|1873
SP 24 Well Pad 3 Receptor 3 (Residential) | 52.6 50.0 55.0 |55.0 56.6 |46.1 |[35.1 |654.62|1876
SP 25 Well Pad 3 Receptor 4 (Residential) | 47.1 50.0 55.0 |55.0 50.8 |39.7 |[31.1 |624.2 |1874
SP 26 ProposedCampsite 45.0 50.0 55.0 |55.0 45 36 30.5 [ 66.79 | 1858
SP 27 Proposed Campsite Receptor 1 40.1 50.0 55.0 55.0 42.8 31.8 27.4 | 245.61( 1852
(Residential)
SP 28 Proposed Campsite Receptor 2 50.0 50.0 55.0 55.0 54.8 37.1 29 386.39( 1848
(Residential)
SP 29 Propsed Campsite Receptor 3 47.1 50.0 55.0 55.0 50.3 41.4 31.4 | 168.22| 1852
(Residential)
SP 30 Material Site 1 Location 1 48.4 60.0 - 70.0 48.7 39.9 29.7 | 103.2 | 1853
SP 31 Material Site 1 Location 2 54.9 60.0 - 70.0 534 [41.8 |31.1 |126.82| 1867
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Location | Location Description Leq EMCA WHO | IFC L1o Lso Loo R2 (in | Altitude
(dBA) Limit (dB) | Limit | Limit (dB) Leq Leg [ m) (in m)
(dB) (dB) (dB) (dB)
SP 32 Well Padl Receptor 6 (Residential) | 53.3 55.0 55.0 55.3 [47.9 |39.3 |1120.7| 1837
6
SP 33 Well Pad 4 Receptor (Kisharu KAG) | 47.4 50.0 55.0 |55.0 54.6 |[29.3 |26.5 |2251.0| 1827
1
SP 34 Material Site 2 Location 1 50.8 60.0 - 70.0 535 |40 33.5 | 23.32 | 1680
SP 35 Material e 2 Location 2 46 60.0 - 70.0 46.8 |40.1 |32.2 |32.95 |1682
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Discussions d Results

Ambient noise equivalent noise results from all the sampling locations ranged befz2rdB{A) with
SP27 (Proposed Campsite Receptor 1 (Residential) and SP1 (WetlcAadn 1) having the lowest and
highest noise levels respectively.

FromTable 29above it is evident that most sampling locations had their noise levels wEMCtN@ise
& Excessive VibrationBegulations 2009, WHO and IFC recommended limitsevs, a number of
sampling locations had their noise levels above the recommended limits and are as summarized below:
A Well Pad 1 Location 1 and Well Pad 1 Location 2 had their noise levels aBM@ hase
Regulations 2009, WHO and IFC recommendets lmainly due to the earth moving operations
that were taking place at the time of the assessment.
A Well Pad 1 Receptor 1(Residential) and Well Pad 1 Receptor 2 (Residential) had their noise levels
above the recommended limits mainly due to noise leweksairitn moving operations.
Kisharu Comprehensive School, Org'osoa Primary School and Kisharu Dispensary had their noise
levels abov&MC Noise Regulations, WHO and IFC recommended limits. This can mainly be
attributed to thunderstorms experienced atrtieedf the assessment.
A The high noise levels aboE#C Noise Regulations 2009 recommended limit at Well Pad 4
Receptor 6 (Residential) can mainly be attributed to ongoing construction at the residential
establishment.

-

6.3.3Ground Vibration Measurement Rsults

Based on the assessment, ground vibr&&ak Particle Velocity (PR¥$ults from all sampling locations
ranged between 0.1PA14 mm/s as shown Table 30below. SP3 and SP2 had the lowest and highest
vibration levels respectively.

Table30Summary of groundbrationmeasurememesults

Sampling Location PPV Results (mm/s) Threshold Limit (in mm/s)
SP1 1.710

SP 2 2.114

SP 3 0.106

SP4 0.614

SP5 0.491

SP 6 0.111

SP7 0.175

SP 8 0.250

SP9 0.435

SP 10 0.565

SP 11 0.541

SP 12 0.209

SP 13 0.437

SP 14 0.321

SP 15 0.669

SP 16 0.970

SP 17 0.311

SP 18 0.400 5.000
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Sampling Location PPV Results (mm/s) Threshold Limit (in mm/s)
SP 19 0.203
SP 20 0.123
SP 21 0.202
SP 22 0.995
SP 23 0.496
SP 24 0.392
SP 25 0.439
SP 26 0.718
SP 27 0.597
SP28 0.818
SP 29 0.552
SP 30 0.677
SP 31 0.738
SP 32 0.339
SP 33 0.912
SP 34 0.114
SP 35 0.947

Thirty-Five sampling locations were identified whereby ambient noise and ground vibration measurements
were undertakeand a comprehensive redednnexedBased on the measurements, below is a summary;

A Ambient noise equivalent noise results from all the sampling locations ranged betVién 41.0
dB(A);

A Looresults from all the measurement results ranged betweg @4B(A); and

A Ground vibation results from all sampling locations ranged betwee.Q1406nm/s.

6.3.4 ®il measurements

Overview

Soil sampling was undertaken betweean? 3 December, 202ZBhe report is attached Asnex 3 The
objective of the assessment was to estabksgine soil quality in the proposed project for the purpose of
future monitoring. The scope of the assessment included collection of five soil samplesrvposdae p
well pad 1, well pad 2, well pad 3, well pad 4 and campsite. Parameters aadigsetivienpH, salinity
(EC), Arsenic (As), Cadmium (Cd), Chromium (Cr), Cobalt (Co), Molybdenum (MbjNNiekd Lead
(Pb). This report therefore details baseline soil quality for the proposed development project area.

ISO 1840a104:2018 Soil glitg i Sampling Part 104: Strategies was adopted in soil sampling. Soil samples
were obtained for between3® cm above the surface. Composite samples were obtained from each site in
duplicate with each sample weighing approximately 500g. Soil asalysiessaken by Crop Nutrition
Laboratory Services, an ISO/ ICE 17025 Accredited Laboratory for analysis, with Potentiometric (for pH
and Salts) and Aqua regi€P (for metals) methods adopted in the soil analysis.

Table 31below shows the soil sam@eslysis results.
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Table 31 Soil samples analysis resilisin Suswa project

o 2 : 85,8 :8.8:9.9._.9-%
g o 8542306 O5 O3 =5 Z2 5 0 g
2 E E| § E g g &
< <
Well Pad 1 6.72 | 42.3| 0.20| 0.67 | 1.11| 2.26| 2.50| 0.10 | 12.5
< <
Well Pad 2 6.60 | 33.3/ 0.20| 0.26 | 1.62| 1.75| 2.46| 0.10| 11.7
< < <
Well Pad 4 6.48 | 46.8| 0.20| 0.20 | 0.69| 1.71| 2.10| 0.10| 15.1
<
Well Pad 3 6.67 | 34.2| 0.43| 0.38 | 0.88| 1.98| 2.29| 0.10| 9.89
< < <
Proposed Campsite - 57.8/ 0.20| 0.20 | 0.92]| 1.44| 2.45| 0.10 | 10.9
Limits
6.0- | < < < < < < < <
Laboratory Standards 6.8 800 | 20.0| 30.0 | 200 | 30.0| 1.00 | 75.0| 450
Canadian Environmental Quality Guidelines 6.G <30 <60
CEQGs (Upper Limit) 8.0 - <12 | <22 | <870 <40 | <89 |0
<10 <10 | <20
Tanzania (Upper Limit) - - <l |1 0 - <5 |0 0
<38 | <24 | <20 | <21 | <53
Dutch (Upper Limit) - - <55 <12 |0 0 0 0 0
<100 | <35 <20 | <50
Latvia (Upper Limit) - - <40 | 00 0 - - 0 0

It is therefore expected that Molybdenum and ethedyzegharameters concentration in soil is anticipated
from the proposedrpject implementation if proper measures are not put in place. This will mainly be from
brine that shald be efficiently managed in minimizing discharge in the environment. Continuous soil
monitoring is therefore recommended in monitoring trends in kilopo

6.3.5Water quality measurements

Overview

Water sampling was undertaken betweean 3 December, 2024 he water quality report is attached in

Annex 4.The objective of the assignment was to detail baseline water quality within the pajyeosed p

area. The scope of the assignment involatd sampling within Kikuiyani Dam, proposed Well Pad 1, Well

Pad 2, Well Pad 3 and Well Pad 4 f@ater pans, Rivers, Rain Water amtidfoles. The parameters
analyzedncluded pH, Electrical Conductyifluminum Ammonium, Calcium, Magnesium, Potassium,
Sodium, Nitrates, Sulphate, Chloride, Phosphate, Fluoride, Nitrite, Boron, Copper, Iron, Manganese, Zinc,
Hardness, Turbidity, Total Suspended Solids, Total Dissolved Solids, Arsenic, Barium, Qacimium, C

Lead, Mercury, Nickel, Molybdenum, Selenium, Residual Free Chlorine Cl(residual) and E. Coli.

ISO 56671:2023 Water qualify Sampling Part 1: Guidance on the design of sampling programmes and
sampling techniques was adopted in water samplinglifritra sources. The samples obtained were then
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transported to Crop Nutrition Laboratory Services, an ISO/ ICE 17025 Accredited Laboratory for analysis.
Respective ISO and EPA methods were applied for respective parameters analysis.

Sixteen water sampleere collected from the proposed project area from water pans, rivers, rain water and
fumaroles. The water samples were obtained from water sources from Kikuiyan Dam, proposed well pad 1,
well pad 2, well pad 3 and well pad 4. From the analysis, laetonnimary of the resulés comprehensive

water quality resultsaenexed to the repddr further reference

T

T

E. coli results from SWS 4, SWS 5, SWS 6, SWS 7, SWS 8, SWS 1 and SWS 2 was above the
guideline limit. This can mainly be attributed livestoplpidgs due to the fact that water pans

in the areas are the main source of drinking water from livestock.

Aluminum results from SWS 1, SWS 2, SWS 3, SWS 4, SWS 5, SWS 6 and SWS 8 were above
guideline limit of below 0.20 ppm.

Ammonia results from SWS 4,$8/ SWS 6, SWS 7 and SWS 1 were above guideline limit of
below 0.50ppm. can mainly be attributed livestock urine due to the fact that water pans in the
areas are the main source of drinking water from livestock.

Fluoride results from SWS 1, SWS 2 and&SWS above guideline limit of below 1.50ppm. All

these samples were from control samples that are outside the proposed project area.

Iron results from SWS 4, SWS 5, SWS 6, SWS 1 and SWS 8 were above guideline limit of below
0.30 ppm.

Manganese result frddWS 6 was above guideline limit of below 0.1ppm.

Turbidity results from SWS 1, SWS 2, SWS 3, SWS 4, SWS 5, SWS 6, SWS 7 and SWS 8 were
above guideline limit of 2.5 NTU. All these samples were from surface water sources hence the
high levels of turbidityith the samples collected during a rainy season.

Total suspended solids result from all the sampled samples were above the guideline limit.

Table 32below shows the water analysis refsultgariouswater sources in the Suswa project area
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Table 32 Water Laboratory Analysisuéts for various water sources in the Suswa Project area

Q
(8]
> |2 (2 |2 |2 (2 |8 |2 |3 |8 |2 [3 |8 |8 |5 |2 |8
5 :E |g |8 |8 |§ |8 |8 |8 | |& |& |3 |» |& |& |» |ég
= 3
pH 5.65 7.08 6.87 | 6.18 5.50 5.89 5.70 | 6.08 7.77 7.94 6.98 6.95 6.96 7.32 7.12 7.15 5.50
9.50
E. coli (mpn/100ml) | ND ND ND ND ND ND ND ND 23 33 ND 5 110 8 5 23 ND
EC (mS cm-1) 0.0048 | 0.027 | 0.0063| 0.0032 | 0.0087| 0.0021| 0.011 | 0.009 | 0.35 0.14 0.062 | 0.024 | 0.11 0.12 0.029 | 0.095 | <2.5
Al (ppm) <0.07 | <0.07 | <0.07 | <0.07 | <0.07 | <0.07 | <0.07 | <0.07 | 9.89 0.46 0.21 2.19 0.23 15.7 0.12 0.84 <0.20
NH4 (ppm) 0.044 0.086 0.21 | 0.059 0.15 0.035 | 0.28 0.26 2.78 0.12 0.081 | 0.75 5.32 2.92 0.77 0.26 <0.50
Ca (ppm) 0.58 2.78 0.55 | 0.27 0.58 0.068 | 0.48 0.58 9.51 4.62 1.61 0.38 2.65 7.89 1.35 4.24 <150
Mg (ppm) 0.073 1.07 0.10 | 0.021 0.085 | <0.02 | 0.085 | 0.089 | 3.29 1.29 0.69 0.18 1.03 2.29 0.23 0.57 <100
K (ppm) <012 | <012 | <0.12| <012 | <012 | <0.12 | <0.12 | <0.12 | 251 9.87 12.6 2.72 17.7 20.9 3.51 132 <50.0
Na (ppm) <0.05 | <0.05| <0.05| <0.05 | <0.05| <0.05| <0.05 | <0.05 | 57.9 19.9 <0.05 | <0.05 | <0.05| <0.05| <0.05 | 4.28 <200
NO3 (ppm) 0.97 <0.01 | <0.01 | 0.071 1.77 <0.01 | 2.61 1.59 242 212 5.22 0.66 2.26 1.77 0.66 18.7 <45.0
SO4 (ppm) <0.047 | <0.07 | <0.017 | <0.017 | <0.017 | <0.017 | 0.18 0.24 15.0 5.90 1.68 0.21 1.56 3.09 0.26 8.00 <400
Cl (ppm) 0.31 0.25 <0.10 | 0.32 0.78 <0.10 | 0.13 0.14 18.9 5.20 2.42 1.07 5.13 0.60 0.11 2.37 <250
PO4 (ppm) <0.014 | <0.01 | <0.01 | <0.01 | <0.01 | <0.01 | <0.01 | <0.014 | 0.46 0.13 0.22 0.25 0.46 0.58 <0.01 | 0.15 <2.20
FI (ppm) 0.11 0.081 | 0.084 | 0.086 0.17 0.19 | 0.23 0.22 3.28 212 0.31 0.45 1.18 1.33 0.43 1.81 <1.50
NO2 (ppm) <0.033 | <0.033 | <0.033 | <0.033 | <0.033 | <0.033 | <0.033 | <0.033 | 0.037 <0.033 | <0.033 | 0.033 | 0.097 | 0.20 0.11 0.32 <0.90
B (ppm) <001 | <001 | <0.01| <0.01| <0.01| <0.01|<0.01 | <0.01 |0.034 |<0.01 | <0.01|<0.01 | <0.01| 0.044 | <0.01 | 0.015 | <2.40
Cu (ppm) <001 | <001 | <0.01| <0.01 | <0.01 | <0.01 | <0.01 | <001 [ <001 | <001 | <0.01|<0.01 | <0.01| <0.01| <0.01|<0.01 |<1.0
Fe (ppm) <001 | <001 | <0.01| <001 | <0.01 | <0.01 | <0.01 | <0.01 | 6.50 0.35 0.18 | 1.19 0.26 13.0 0.10 0.57 <0.30
Mn (ppm) 0.021 0.042 | <0.01 | <0.01 0.02 <0.01 | 0.024 | 0.013 | 0.091 <0.01 | 0.016 | 0.028 <0.01 | 0.26 <0.01 | 0.013 | <0.10
Zn (ppm) <0.01 | <0.01| 0.3 0.21 0.61 0.024 | 0.28 0.13 0.032 <0.01 | <0.01| <0.01 | <0.01 | 0.069 <0.01 | <0.01 | <5.00
CaCOs3 (ppm) 1.75 11.3 1.78 0.76 1.80 | 0.25 1.55 181 37.3 16.8 6.85 | 1.69 10.8 29.1 4.32 12.9 <600
TUB (NTU) 0.47 0.52 0.36 1.03 1.13 | 0.28 1.41 171 333 28.1 59.1 | 69.7 447 158 12.1 46.6 <2.50
TSS (ppm) 1.00 1.00 1.00 2.00 3.00 | 3.00 2.00 7.00 692 106 72.0 | 172 444 124 60.0 174 ND
TDS (ppm) 3.00 17.0 4.00 2.00 5,50 | 1.30 6.90 5.70 218 89.0 39.0 | 15.0 71.0 76.0 18.0 60.0 <1500
As (ppm) <0.007 | <0.007 | <0.007 | <0.007 | <0.007 | <0.007 | <0.007 | <0.007 | <0.007 | <0.007 | <0.007 | <0.007 | <0.007 | <0.007 | <0.007 | <0.007 | <0.01
Ba (ppm) <001 | <0.01| <001 | <0.01| <001 | <001 | <0.01 | <001 | <001 | <0.01| <001 | <0.01| <0.01| <0.01 | <0.01| <0.01 |<0.70
Cd (ppm) <0.002 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002 | <0.003
Cr (ppm) <0.004 | <0.004 | <0.004 | <0.004 | <0.004 | <0.004 | <0.004 | <0.004 | <0.004 | <0.004 | <0.004 | <0.004 | <0.004 | <0.004 | <0.004 | <0.004 | <0.05
Pb (ppm) <0.009 | <0.009 | <0.009 | <0.009 | <0.009 | <0.009 | <0.009 | <0.009 | <0.009 | <0.009 | <0.009 | <0.009 | <0.009 | <0.009 | <0.009 | <0.009 | <0.01
Hg (ppm) <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
Ni (ppm) <0.003 | <0.003 | <0.003 | <0.003 | <0.003 | <0.003 | <0.003 | <0.003 | <0.003 | <0.003 | <0.003 | <0.003 | <0.003 | <0.003 | <0.003 | <0.003 | <0.02
Mo (ppm) <001 | <0.01| <001 | <001 | <001 | <0.01 |<0.01 | <001 | <001 | <0.01| <001| <0.01| <001 | <0.01| <0.01| <0.01 | <0.07
Se (ppm) <001 | <0.01| <0.01| <001 | <001 | <0.01|<0.01 | <001 | <001 | <001 | <0.01| <001 | <0.01| <001 | <0.01 | <0.01 | <0.01
Cl(residual) (ppm) ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
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6.4 SocioEconomic Baseline

6.4.1 Administrative units
Kajiado County is divided into five administrativeceubties namely; Kajiado, Central, Kajiado North,

Loitokitok, Isinya and Mashuuru, with a totalRaddministrative divisions as shamwmhable 33below.

Table 33 Kajiado County administration units

Sub-County Area (sq km) No. of Divisions No. of locations. | No. of Sub
locations

Kajiado North 111 2 10 23

Kajiado West 7862 3 31 55

Kajiado East 3322 6 20 36

Kajiado South 6337 4 18 38

Kajiado Central | 4240 4 31 55

Total 21,872 19 105 215

Source: Kajiado County Develapgtag2B27

The proposed project is located in Kajiado Weisth covers a total area of 7862k dividedinto five
wardsincluding Keekonyoike, MosifBwuaso Nkidonglloodokilani ad Magadi. Ithas a total ofl3
locations and 3ub locations

Administratively, Narok County has had sixcsuinties during the devolution era until after 2019 when two

new sukcounties, Transmara South and Narok Central were created. The hobabtiegcomprised of
Transmara West, Transmara East, Narok North, Narok South, Narok West and NafalblEa3the
area and administrative units in Narok@uinties.

Table 34 Area and Administrative unitsSnbcountiesvithin Narok County

Sub-County Area (sg. km)| No. Divisions | No. Locations | No. Sub-Locations

Narok East 2123.4% 4 12 29
Narok North 920.3 2 11 27
Narok Central 1239.1 2 7 14
Narok South 5452.7¢ 4 20 39
Narok West 5452.7¢ 3 17 35
Transmara East 311 2 6 13
Transmara West 2301 3 18 40
Transmara South 224 5 17 32
Total 18,024.43 25 108 229

SourcéNarok County Development Profl@.2023

Narok EasSub County is divided into four wards naielsiro, lldamat, Keekonyoldaad Suswdt has a
total of4 divisions, 12 locations, 29 sub locations and 172 villages.
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6.4.2 Population Density and Distribution

Table 35below indicates population distribution and density of the two sub counties where the project will
be located. Kajiado West is relativelyrlargerms of total area as compared to Narok East.

Table 35 KajiadoWest and Narok East Sub Counties Population density and distribution

County | Area(kn?) | 2019 Census 2025 Projections 2027 projections
Population | Density | Population | Density | Population | Density

Narok 2,042 115,323 56 134,976 66 142,580 70

East

Kajiado | 7,862 182,849 23 217,214 28 226,844 29

West

Source: Kajiadd\arok CIDP202327.

Kajiado West, where the project liesshawer densitpf 23 persons kihascompared to Narok Eagtie to
its vastess |t 6s al so sparsely populated due to harsh
settlement.

6.4.3Disease Prevalence in Narok and Kajiado Counties

The five most common diseases in Narok County inafrdesvalence are upper respiratory tract infection,

skin diseases, diarrhoea, malaria and pneumonia (County Government of Narok, 2018). The top five most
common causes of morbidity in Kajiado County, in order of prevalence are: Disease of Res@mtory Sy

(45.1 percent), Diarrhoea (9.1 percent), Skin Disease (8.1 percent), Pneumonia (6.5 percent), and Urinary
Tract Infection (5.0 percent) (County Government of Kajiado, 2018). Continued use ofuai€!éan

heating coupled with climate change dédylito increase the prevalence of these top five diseases in the 2
counties.

6.4.4HI1V/AIDS Prevalence

HIV/AIDS is a major developmental and health problem affectingesmziomic and cultural aspects of
life. Kenya has made significant progress in mgdir@ HIV epidemic. In the last 10 years, new HIV
infections in Kenya declined by 83% across all populations from 101,448 in 2013 to 16, {b&iio28123
Syndemic Diseases Control Council, 2024).

Currently, the country has an estimated 1,378,45@ peiogl with HIV, with a prevalence rate of 3.3%.

The prevalence is higher among females (4.5%) compared to males (2.2%). Among key populations, HIV
prevalence is notably higher, with rates of 29.3% among sex workers, 18.2% among men who have sex with
men and 18.3% among people who inject drugs. Kajiado county ranks 19 nationally in the HIV epidemic,
with an estimated 25,746 people living with HIV at 2.5% HIV prevalence rate. New HIV infecti@s in 202
were 538 (139 men and 296 women). Narok county2@mieionally with an estimated 15,918 people

living with HIV at 1.8% HIV prevalence rate. In 2023, 93 men and 216 women were infected thus translating
to 399 new infections (National Syndemic Diseases Control Council, 2024). From these statisties, women a
at a higher risk of contracting HIV/AIDS thus considered vulnerable.

6.4.5Household Energy Utilization and Related Indoor Air Pollution

The percentage distribution of households using dirty cooking fuels (paraffin, firewood and charcoal) in rural
areass 94.6 and 74.5 percent in urban areas of Kajiado County. Firewood is the most used cooking fuel in
rural areas with 75.3% of households while charcoal is mostly used in urban areas with 35.6 percent
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households (County Government of Kajiado, 2018).adymilirewood and charcoal remain the most
common sources @ehergy in Narok County accounting for 80% of total energy used (County Government

of Narok, 2018). According to the World Health Organization, combustion of unclean fuels such as charcoal,
wood,dung and kerosene, during the heating process, releases air emissions such as carbon monoxide and
particulate matter that can result in Household Air Pollution (HAP) levels many times higher than acceptable
air quality levels.

The health impacts assasiatwith HAP include childhood pneumonia, cardiovascular diseases, chronic
obstructive respiratory disease, lung cancer and cataracts (Younger et al, 2021). In addition, a range of birth
outcomes are reported across studies reviewed by younger et #@he28dhclude spontaneous abortion,

low birth weight, preterm birth, small for gestational age, stillbirth, neonatal mortality and reduction in
birthweight. Another review of 43 studies revealed that exposure to air pollthisagspsaticulate matter,

carbon monoxide and cooking smoke may be associated with higher risk for stillbirth and spontaneous
abortion (Grippo et al, 2020). The traditional Maasai manyattas have very poor ventilation which puts the
occupants at a higher risk of exposure to aitgau Women are the most affected by the HAP since they

are the ones who spend most of their time in the kitchen while preparing food for the larger family.

6.5 Land Use

The main land use in the in the project area is: residential, commercial, egucatises| public utilities,
small scale industries, recreation, conservation (wildlife and forestry) crop production and livestock
productionPastoralism is the predominant form of economic activity in the project area.

6.5.1 Crop Production

The populaton in the NarokEastand KajiaddVestsubCountiesareengaged in activities in the agriculture
sector making it a contributor to household incomes.

Narok East Suftounty exhibits a diverse agricultural landscape characterized by both traditional and
emeging farming practices. Agriculture in this -seichiregion is influenced by climatic conditions, with
farmers employing various strategies to adapt to the challenges posed by climate variability.

In Narok East Sub County, farmers cultivate a mix of staglcash crops:

1 Staple Crops Maize and beans are predominantly grown for household consumption and local
markets as shown in the Figktbelow of harvested magm®cksThese crops are rdd, making
them vulnerable to climatic fluctuations.

1 Cash Cops. Wheat, barley, French beans, onions, and tomatoes are cultivated, especially in the
highland areas where irrigation is more feasible. French beans, in particular, are a significant export
crop

To cope with climate change and variability, farmersadk Bast have adopted several stratiegiesling;

1 Early Planting: Initiating planting activities early to align with the onset of rains.

Use of Organic and Inorganic Fertilizers: Enhancing soil fertility to boost crop yields.

Terracing: Implementing sodnservation methods to prevent erosion.

ShortSeason Crops: Opting for crops that mature quickly to mitigate the effects of unpredictable
rainfall patterns.

= =4 =4
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Kajiado West SuBounty, located semiid area, has experienced a significant transformatitsn in
agricultural landscape. While traditionally dominated by pastoralism, the region is increasingly embracing crop
production, driven by innovations in irrigation and cliemaget practices.

1 Keycrops andfarming practices
Horticulture and Irrigated Farming (Source;Soko Directory)

Farmers in Kajiado West have adopted irrigation techniques, including the use of water pans and drip
irrigation systems, to cultivate a variety of crops. Commonly grown crops include:

Tomatoes: Varieties such as Bawito F1eMeas$t Mavuno F1, and Chonto F1 thrive in the region's
conditions.

Onions: Cultivated using both open field and greenhouse methods.
Watermelon: Grown successfully, benefiting from the region's warm climate.
Vegetables: Crops like sukuma wiki and spanactiso prevalent.

¢ lrrigation and water management

According to National Irr@gjon Authority (NIA), access to water has been a critical factor in the expansion

of crop farming in Kajiado West. NIA has implemented projects like the Olookil waterigharaloriyg

with other community water pans, provides irrigation potential for up to 260 acres, benefiting approximately
260 households.

1 Market access andeconomic Impact

The adoption of irrigation and crop diversification has opened new markets farifaitagndo West.

Crops such as tomatoes, onions, and watermelon are not only sold locally but also have the potential for
national and international mark&dsize is also grown locally and sold in the local and regional markets.
Figure 23below shows stks of maize which have already been harvEktedstablishment of irrigation
schemes like the Nkurumani scheme is expected to further boost agricultural productivity and incomes in the
region. $ourcesnowledge Hup

The accessibility and quality of local markets remain a significant challenge for the community. Many
respondents cited the absence of a slaughterhouse apelr anandetplace, which limits their ability to sell

their products. Distance was repeatedly mentioned as a major barrier, with 6.4% of respondents highlighting
how far the market is from their homes. Coupled with poor road infrastructure, lack ofdtiamsp@ans,

and inadequate public facilities, market access remains a difficult taskifadensiayd farmers.

Poor infrastructurfe such as inadequate drainage systems, lack of proper shelters, and lifitéddgrace

business activities. Severapaedents pointed out that the market is often dirty, lacks proper waste
management, and is affected by poor hygiene conditions. This discourages traders and customers alike,
reducing economic activity.

Security concerns also emerged, with some respargertisg issues like theft, insecurity, and the absence

of proper fencing and lighting. The lack of essential utilities such as water, electricity, and sanitary facilities
further exacerbates the situation. Many suggested that modernizing the mankebving iroads,
constructing new structures, and ensuring proper drainage systems would enhance trade and economic
opportunities.
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Figure 23 View of the field with maize stocks

6.5.2 Livestock Farming

The primary land use in theoject area was livestock keeping, reported by 155 respondentddyit?).

Suswa provides a variety of food resources that are integral to the nutrition-tsidgwedlithe local
population. Livestock products, including milk and meat, are they moueres of sustenance for many
households, supported by the grazing lands on the mountain. Additionally, wild fruits and berries, which are
seasonal, serve as supplemental nutrition for 20% of respondents. Honey, harvested through traditional
beekeepingr wild collection, is relied upon by 50% of households for its natrédimhmedicinal value.

Game meat, though accessed by 15% of households, remains a contentious resource due to its illegal status
under wildlife protection laws. Nonetheless, ies&s an alternative protein source. Edible plants and herbs

are gathered by 80% of respondents, frequently used in traditional soups and teas as a substitute for
commercial tea leaves.

The reliance on Mount Suswabds 60% ofcespondents depeadone s an
these resources daily, particularly for water, firewood, and grazing. For 30%, the reliance is occasional, tied to
seasonal or cultural needs such as honey collection or herb gathering. However, 20% of respondents reported
rare use, often due to alternative resource availability or restrictions on access.

Over the past-80 years, 75% of respondents have observed a decline in resource availability. Charcoal
burning has significantly increased deforestation, reducing vegetatiand impacting the availability of

honey. While the springs have not experienced significant changes, some community and personal dams tend
to dry up during prolonged dry periods. Despite these challenges, slight improvements have been noted in
certan areas, attributed to commuihétgl reforestation efforts and controlled grgaiagtices.

Livestock production withitme project areis practiced on a high scale. Some of the animals kept include;
cattle, goats, sheep, donkeys and pdtilryre 24and 25below shows goats grazing in the neighbourhood
and cattle pen, an indicator of livestock keeping in thespeatively.
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Figure 24 Goatsobserved grazing within the project area

Figure 25 A view of a Cattle pen observed within the project area

6.6 Infrastructure

6.6.1Roads and accessibility

The NgongdEwuaso Kedongoad is Class D and has been regraded and drainage constructed at sections,
with funding from Africa Development Bank (AfDB).wéwer, there is no classified road access from
Suswa Market or Duka Moja Market Centres to the prospect geothermal drilling area around the outer
caldera.
The project site is accessible through tracks that generally run in a southerly / south ecgtartp dir
reach a crossing point with a signpost of Mt. Suswa Conservancy on the slope of the hill, from which there
exists a single track up the hill.
There are four distinct sections that are apparent along the existing routes, these being:

f Section 1IRoad B3 to Mt. Suswa Conservancy Signpost

1 Section 2: Mt. Suswa Conservancy Signpost to prospect project Boundary

1 Section 3: Concession Boundary to Crater Rim

f Section 4: Caldera Floor

Each of the above noted sections was surveyed and three sepssit@adts from Road B3 to the Mt.
Suswa Conservancy signpost were surveyed.
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The proposegbroject sites can be accegbedugh MaaMahiu NarokBomet roadshown inFigure 26

below The road is a single carriage way, providing access to the south rdgiealley to and from
Nairobi.It has high economic importance and therefore the traffic sometimes is heavy. The site location will
be accessed byrramroadas shown ifrigure 27.

Figure 27: A view of the access road to the site

6.6.2 Water supply and drainage

TheRift Valleyhasaninternadrainagsystemwvith itsmainriversdrainingrom both theAberdares and thdau
escarpmentsito thevariousinland lakesn thefloor of therift valleylLakeNaivashas the mainsignificant
surfacevatersource near the projsie. There are howevaimerous seasonal streamshigthrunoffvolumes
duringtherainyseason.

Groundwater potentiality is very pasipecially in Mosiro, Suswa, NaireglareandNtulelelocationin

Narok North. KajiadoNorth districtis alsoawater deficit area with few perennial rivers that are along the
borders with other districssichasAthi, Ewuasd\yiro andPakas®iversThealternativevater sourcder
thecommunitiearepans/damsindboreholes.

There are occasional flash floods that appear to cause severe soil erosi8nsWhiasa radialdrainage
patternalongthe outerrim of thecaldera andninternaldrainagéowardsheinnercalderaTl he stormrunoff
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flowsin differentdirectionddependingn the orientationandgradienbf the slopesThe slopeanglesaremore
variabldutgenerallyangdrom 0°to 10°.

The only sources of water from the Kijglmaiaso Kedgo catchment are its two streams the main Ewuaso
Kedong River (which has more than ten t(ifdjariesand theLittle Ewuasd<edongRiver. ThemainEwuaso
KedongRiveris heavily harvested in the upstream Kijabe area and hardly any water flows &eyond th
escarpment. These water sources are not proposed for further exmoidaigransiory the project
proponenasamainsourcef waterastheyaretoo smalfor drillingpurposes.

The most reliable alternative sources of water would be Olkariangglatbee and Lake Naivasha which
are likely to provide constant and relistiecef waterfor theinitialdrillingprocess.

Othersource®f waterarethelocalrivers boreholesjams/pansshallowvellsandseasonatreams The Little
EwuasdKedongRiverhasa substantiglow but the wateris not adequatéo meetthe need<f the peopleand
certainlywouldnotmeethedrillingwaterequirementdoth Narok East and Kajiado West Sub Counties
asemiArid areaand the water availability iarse. Most of the people depend on water, immaoles and
a few from available streams.

Among the Maasai communi ty, ensuring the househol
Considerable time and energy are spent daily onrapleatier and caring for famitembers suffering from

water relateifinessesmprovingacces® asafevatersupplyandbasicsanitation wouldavesignificanpositive
impactonw o m elimirfigsonditionsygiving thenmoretimefor otherproductivextivities.

At the samdime,reducinghe distancdravelledo thewaterpoints will also improvéhe securityandsafety
andreducethe risk of harassmerand conflict amongpastoralists/herderand householdsnd herdersind
farmersimprovedwater sanitationandhygieneémpactson the sociaculturalpositionof women and has the
potential to provide them with privacy and dignity as weltraasedtatuswithin the family andwider
communityFemaleepresentation omaterboardsandusercommitteestrengthentheroleof womenin society
andhadar-reachingositivesocieculturaimpacts.

Table 36belowshows the total number of households drawing water from different water sources.

Table 36 WaterdJsers:Ruralhouseholdby mainsourceof water

Sub County Pond/Dam | Well/ Stream Spring Rain/ Vendor | Water | Total
Borehole | Harvested
NarokEast 6,945 24,717 1,744 441 1,097 | 62,412
Kajiado 3,811 3,723 12,435 558 3,931 | 34,427
West

Sourc®éd Pla@onsultarESIA Report)
Most of the surface water will mainly be absorbed into the soil during the construction phase. Appropriate
drainage system has been provided already in place at site to handle the resultant storm water.

6.6.3 Energy

Kajiado County has an average electricityectivity 6 67.4%, with 85% of the trading centers within the

County connected tectricity Kajiado County CIDP)

The propose project area does not karicity sincéisnot connectetb the national grid.

According to KETRACO,Narok East Sub Canty is experiencing a transformation in electricity
connectivity, with major infrastructure projects enhancing grid access. These developments are poised to
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stimulate economic growth, improve quality of life, and support sustainable developmenioim ffreereg
connectivityproject involves the construction of the 68km 132kV double circuit transmissfomline
Olkaria to Narok, a new 132/33kV substation at Narok and extension of the@kiatiagsubstation.

6.6.4 Communication

The area is well coed by communication facilities by the main telephone services providers which includes
Safaricom, Airtel and Telkom. These enables voice calls, Short Message Services (SMS) and internet. All thest
will facilitate communication during all phase of thegbroj

6.6.5 Health Facilities

Kajiado West Sub County has a number of health facilities spread across the sub county to provide both
curative and preventive health servi@de 37below shows the number of available health facilities within
the sub coumt

Table 37: Distribution of health facilities within Kajiado West Sub County

Health facility Kajiado West Subcounty Narok East Subcounty

Health Centres 4

Dispensaries 31

Private clinics 12

Maternity beds 20

Youth friendlycentres 2

Health facility bed capacity 232

ICU beds 0

NursePatient ratio 32.2

Sourc&égjiado County Integrated Developmen2Bih 2023

Kajiado WesandNarok East Sulounties recordetifferentconditions andiseases asdicated inrable
38 below Majority of the community members suffer from diarrhoea, skin diseasie$ectipas,
pneumoniand other respiratory diseases.

Table 38 Dominant ailments in the project areas

Ailment/condition Kajiado West Narok East
Numbers
Accidents 347 318
Clinical malaria 2718 2586
Diarrhoea 9050 5064
Skin diseases 3005 1540
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Dysentery 102 204

Ear infections 691 374
Eye infections 3323 1142
Intestinal worms 71 273
Malnutrition 109 22
Other diseases 20998 14,385
respiratorgystem

Pneumonia 2967 1726
UTI 114 -

SourcKEBS Kajiadod NaroKounties Statistibatract, 2015)

The survey data highlights various health challenges faced by the community, including inadequate healthcare
facilities, poor infrastructurenited medical supplies, and a lack of trained personnel. Key concerns raised
include:

1 Lack of hospitals, dispensaries, and health centers within accessible distances

1 Poor road networks and lack of ambulances, hindering emergency medical response

71 Insufficient medical supplies, including medicine and essential equipment

1 Inadequate number of trained health personnel, including doctors and nurses

1 Poor sanitation, unsafe drinking water, and unhygienic conditions contributing to disease prevalence
f The impact of wltural practices, drought, famine, and flooding on health outcomes

1 The need for communibased health facilities and improved health service delivery

6.6.6Education Facilities

Education sector is critical in providing the skills that will be requétegitahe location to the economic

and socio goals of vision 2030. Although the sector has faced serious challenges over the years relating to
access, equity, quality, financing, and relevance, significant achievements have been made .over the years
Figure 28and29below shows some primary schools within the project area.

Limited access to education due to long distances, poor road infrastructure, and lack of transportation makes
it difficult for children to attend school regularly. School dropout eat@snrhigh, driven by financial
difficulties, early marriages, and teenage pregnancies. Inadequate facilities, such as a lack of classrooms
teachers, and learning materials, further compromise the quality of education. The absence of clean water in
schoaé and the community also affects studentsbeiety and overall legmg environment.

Economic challenges such as school fees and poverty significantly impact education accessibility. Many
families struggle to afford schoslhted expenses, leading igh ldropout rates. Additionally, inadequate
government support and poor facilitation in schools hinder the provision of quality education.

Sociecultural issues, including early marriages, teenage pregnancies, and insecurity, further disrupt learning.
Manyyoung girls drop out of school due to early pregnancies or being married off at a young age. Boda boda
operators have also been linked to school dropouts, as they contribute to early pregnancies and other forms
of social vulnerability. In some areascimigg and cultural beliefs discourage school attendance, further
limiting education opportunities.
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Environmental factors, such as drought and seasonal flooding, also play a role in limiting access to education.
During the rainy season, rivers overflow, thie lack of bridges makes it difficult for students to reach
school. Drought conditions exacerbate poverty, making it even harder for families to afford education.

R RARDN PRiN ARy e

e

Figure 28 A view of Karuka Primary School Figure 29 A view of Kisharu Comprehensive Schoc

6.7 Demographic and Household Information

6.7.1 Gender of the Respondents

The gender distribution of respondents indicates a nearly balanced representation of males and females.
Males accounted f6d..3% of the surveyed population, while females made up 47.9%, showing a slight male
majorityas shown ifrigure 30below Additionally, 0.8% of respondents identified as "other," reflecting a

small but notable presence of individuals who do not conormaditional gender categories. This
distribution suggests inclusivity in data collection and provides a comprehensive perspective on gender
dynamics within the surveyed population.
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N=376 Sex of the Respondent

other, 1%

female, 48%

\
male, 51%

s female = male = othear

Figure 30 Showingsex of the respondent

6.7.2 Age

The age distribution of respondents reveals a diverse demographic composition. A small proportion (4.5%)
of the respondents were under 18 years, while the majority fell within the economically active age groups.
Specificayi, 43.1% were between 18 and 35 years, and 44.4% were between 36 and 64 years, collectively
accounting for 87.5% of the surveyed populasashown ifrigure 31below This indicates a workforce

dominated demographic, with a significant representagionrgf and middiaged individuals. Meanwhile,

8.0% of respondents were 65 years and above, highlighting the presence of an aging population. The
distribution suggests a balanced age structure, with a strong presence efgedridigduals who are

likely to drive economic and social activities within the community.
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Figure 31 Showing the age of Respondent

6.7.3 Source of Income

The respondents' sources of income are illustrateyire 32 below with agriculture, business, and
pastoralism leading at 14.1%, 38.6%, and 22.3%, respectively.

Main Source of Income
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Figure 32 Showing the main source of income

6.7.4 Education

The literacy levels among respondents indicdigeige range of educational attainment. A significant
portion (35.1%) reported having no formal education, while 19.1% had completed primary education.
Secondary education was the highest level attained by 29.3% of respondents, followed by 6.9% who had
tertiarylevel education, and 9.6% who had reached universitgslesr@wn irFigure 33 below This

distribution highlights varying access to education within the community, with a notable proportion having

' imited for mal s ¢ h o wdatiom §0.8% Rfeepmomddnts mayl betweenlonkcrardrihdes e d
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children enrolled in schoulhile 28.8% had between four and six. A smaller percentage (9.4%) had between
seven and ten scheging children, and only 1.7% had more than ten. Additionally, 9%dd@msing no

children in school. When asked if any of their children had dropped out, 20.5% confirmed this, while 56.9%
stated no children had dropped out, and 2.1% were uncertain about the matter.

Level of Education

29.3
19.1
9.6
) I '

e primany segondary tertiary Unie sty

40.0 35.1
35.0
30.0
25.0
20.0
15.0
10.0

5.0

Figure 33 Level of education

6.7.5 Marital Status

Among the 376 respondents, the majority (68.4%) reported being married, indicating that marriage is the
most common marital status within the surveyed population. A smaller percentage (19.7%) identified as
sirgle, while 8.5% were widowed. Additionally, 3.5% of respondents reported being divorced or separated.
This distribution reflects the diversity of marital statuses within the community, with marriage being the
predominant statuBigure 34shows thenaritalstatusof the respondents

Marital Status N=376

Widow,'Widower
9%

Divorced/Separat
ad
3%

Married
BE%

s Married = Divorced/Separated = Single Widow/ Widower

Figure 34 Showing the marital status
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6.7.6 ChildrenPer Household

Among the 376 respondents, 79.5% reported having children, while 20.5%iddicdted iRigure 35

below Among those with children, the majority (36.5%) had between one and three children, followed by
32.8% with four to six children. Additionally, 23.1% had between seven and ten children, while a smaller
percentage (7.7%) had more than ten childrendiBlribution highlights variations in family sizes within the
surveyed population.

N=376 Availability of Children

no

80%

O =yes

Figure 35 Showing the availability of children

6.7.7 Accessibility to Social Amenities

The distance to key socidiucational, and public service facilities varies significantly across the surveyed
population. Regarding education, 67.6% of respondents live within 4 km of a nursery school, while 61.2% are
within the same range for primagpools. Howeveaccess toesondary schools is more challenging, with

60.4% of respondents residing more than 7 km away.

Healthcare access is also a concern, as 46.5% of respondents must travel over 7 km to reach a health center
Similarly, 39.1% live more than 40 km from a mortBacial amenities, including community halls and
parks, are distributed unevenly, with a significant proportion traveling over 20 km to access them.

Markets and shopping facilities are relatively accessible for many, with nearly 45% living within 10 km.
However, access to higher education institutions, fire stations, and police stations varies, with a notable
percentage traveling over 40 km for these essential services.

6.7.8 Main Source of Water

The primary source of water for the surveyed populatibin the project areasries, with the majority

(47.1%) relying on dam water or water pans. Unprotected dug wells are another significant source, serving
13.8% of respondents, while 12.8% access piped water within their yardsomgloated ifigure 36

below.
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Other sources include water kiosks (8.0%), boreholes (4.5%), and public tap standpipes (4.5%). A smaller
proportion of respondents have water piped direct
(2.9%). Protected springs (1.9%)) @mprotected springs (0.5%) are the least utilized sources.

These findings indicate that while some residents have access to piped or treated water, a significant portion
depends on untreated surface or groundwater sources, highlighting potentiaregacinmgswater safety
and reliability.

N=376 Main Source of Water

® borehole

» dam_water_pan

= neighbours_tap
piped_into_dwelling

» piped_into_yard_or_plot

s protected _spring

» public_tap_stand_pipe

= ynprotected dug well

= unprotected_spring

= water_kiosk

Figure 36 Showing source of water

6.7.9 Source of Energy

The primary source of energy for the surveyed population is firewood, used by a majority (54.8%) of
respondents, indicating a high reliance on traditional biomass fuels. Solar energy is also widely utilized, with
26.1% of households using it, highlighting a growing shift toward renewable energy solutions.

Charcoal remains a common fuel source, used %y &2.8spondents, while liquefied petroleum gas (LPG)
is accessed by 10.1%, reflecting a smaller but notable adoption of cleaner coakistduaid Figure

37 below.Electricity is used by 12.5% of the population, while kerosene, a less susidipatgatilly
hazardous fuel, is still relied upon by 7.2% of respondents.

Biogas use is minimal, with only 0.3% of respondents indicating its usage. The data suggests that while some
households are transitioning to modern energy sources like sotaityelectd LPG, a significant

proportion still depends on firewood and charcoal, raising concerns about deforestation, indoor air pollution,
and environmental sustainability.
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Figure 37 Showing Energ8ource

6.7.10Sanitation Facilities

The majority of households (78.7%) in the surveyed population have access to toilet facilities, while 21.3%
lack any form of toilet, indicating a significant gap in sanitatioraadoessated iRigure 38below

Among those with toilet facilities, pit latrines are the most commonly used, with 74.2% of households relying
on them. Flush toilets (WC) are available in only 6.6% of households, suggesting limited access to modern
sanitation infrastructure. A small peragat2.4%) of respondents use public latrines, while 0.8% have access

to a Ventilated Improved Pit (VIP) latrine.

Alarmingly, 1.6% of households still practice open defecation, utilizing bushes due to the absence of toilet
facilities. This poses seriousblmu health risks, including the spread of waterborne diseases and
environmental contamination. The findings highlight the urgent need for improved sanitation infrastructure
and access to better toilet facilities, particularly in underserved areas.
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Figure 38 Showing availability of toilets

6.7.11Waste Disposal

Satisfaction levels within the neighborhood are varied. While 39.9% of respondents expressed satisfaction
with their living conditions, a sigzant 31.4% reported dissatisfaction. Additionally, 28.7% of respondents
specifically cited the lack of refuse collection as a major concern, highlighting waste management as a key
issue affecting community weding.

The majority of households (87.2%gnamge their solid waste by burning it within their compounds, a
practice that may contribute to air pollution and health risks. A small percentage (4.5%) bury their waste,
while 5.3% practice composting, which is a more environmentally friendly apmwaekr,H5.7% of
households resort to indiscriminate dumping in their neighborhoods, posing environmental and sanitation
challengeas indicated iRigure 39below

Regarding wastewater disposal, nearly half of the respondents (49.2%) dispose ofbygrepwitgrit

into drains, which may lead to drainage system overload or blockages. About 26.3% dispose of grey water by
pouring it onto roads or pavements, potentially causing sanitation hazards and infrastructure deterioration.
Meanwhile, 16.5% use lgitrines, 12% divert grey water into gardens for reuse, and 9.6% utilize alternative
methods.

The findings indicate a need for improved waste management infrastructure, particularly in refuse collection
and sustainable disposal methods. The high reliarmering waste suggests the absence of structured
waste collection systems, while the prevalence of indiscriminate dumping and poor grey water management
calls for better drainage systems and community education on sustainable waste disposal practices.
Addressing these issues can significantly enhance neighborhood satisfaction and enviedttmental he
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Figure 39 Showing waste disposal

6.7.12Birthplace and Migration Patterns

Out of the 376 responden&l?7 (84.3%) were born in the project area, while 47 (12.5%) were not. A small
fraction, 12 respondents (3.2%), did not specify their birthplace. Regarding migration patterns, 318
respondents (84.6%) have not migrated, while the remaining 58 respbhidénisr(oved into the area.

Among the migrants, 7 (1.9%) had lived there for 1 to 3 years, 50 (13.3%) for 4 years or more, and 1 (0.3%)
had lived there for less than a year.

6.7.13 Reasongfor migration

A majority of respondents (329, or 87.5%) did rettifgptheir reason for immigration. Among those who

did, marriage was the predominant reason, with 28 respondents (7.4%) citing it as their main reason. Other
reasons included business (3 respondents, 0.8%), employment (2 respondents, 0.5%), andif@s opport

(1 respondent, 0.3%). Some respondents cited specific professions such as electrical engineering, accounting
plumbing, and masonry. Other reasons for migration included owning land (1 resp8étenpoor

sanitation (1 respondent, 0.3%), anegé hustling (1 respondent, 0.3%).

6.7.14 Land Ownership

Out of the total respondents, 311 (82.7%) owned land in the project area, while 65 (17.3%) did not. Among
those who owned land, ownership was spread across various villages, with the latgest fvopdrin

Kikuyian (38 respondents, 10.1%), Olodungoro (33 respondents, 8.8%), and Olgumi (32 respondents, 8.5%).
Other notable villages included Olesharo (22 respondents, 5.9%) and Kisharu (21 respondasts, 5.6%)
indicated irFigure 40below.
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Figure 40 Showing land ownership of the respondents

6.7.15 Land Size and Ownership Nature

Regarding land sizes, the majority of respondents (201, or 53.5%) owned land larger than 10 acres. A
significant omber (54 respondents, 14.4%) owned land ranging from 6 to 10 acres, while 32 respondents
(8.5%) had between 2 to 5 acres. A smaller proportion (24 respondents, 6.4%) owned less than an acre.
Concerning land tenure, most respondents (281, or 74.7%)echatt fprivate land, while 5 respondents

(1.3%) had leasehold land. Community trust land ownership was reported by 7 respondents (1.9%), and 18
respondents (4.8%) fell into other categories, including plots or land purchased

6.8:Literacy level

Narok Eastand Kajiado West Sub Counties are located in the Rift Valley region which continues to face
notable challenges in literacy, particularly among its predominantly Maasai population. Cultural traditions,
geographic barriers, and saxonomic conditions hagentributed to relatively low literacy rates compared

to the national average.

In 2018, Narok County enrollment in ECDE was 67.4%, which increase8ttin@®22 against a target of

100%, transition and retention rate also improved from 82% to 89%gylLidwel also increased from 63%

to 74% these achievements can be attributed to among many factors; improvement of teacher child ratio
from 1;110 to 1:53, improvement of infrastructural facilities and construction of additional ECDE and TVET
centers andmployment of 885 teachers up from 475. Beyond the ECDE level, there was an improvement in
transition rate from primary to secondary school attributed to athendactors, the increase in number of
secondary schools and bursdincationsNarok CountyCIDP 20232027)

Access to basic and tertiary educdatidtajiado Countymproved as a result of various interventions. The

net enrolment rate in Early Childhood Education was 86 percent. This achievement is attributed to the
construction, rehabilitaticemd equipping of 81 ECDE classrooms, recruitment of 656 ECDE teachers,
training of 614 ECDE teachers and provision of learning materials to 95 percent of all ECDE centres in the
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county. Transition rate from ECD to primary school level increased froméfit pe2018 to 90 percent at
the end of the plan period. The County Literacy Rate improved from 65 percent in 2018 to 67 percent at the
endof 2022(Kajiado County CIDP 202327)

6.9 Unemployment situation

While Narok County exhibits a high employr@pbpulation ratio, the persistent unemployment rate
highlights underlying issues such as market access, skill gaps, and gender disparities. Addressing thes
challenges through targeted interventions can unlock the county's full economic potentigidand pro
sustainable livelihoods for its residents.

Narok County has a total of 563,430 working population, which is 48.66 per cent of the total county
population. Most of the workiragie population is youthful {38 years) at 53.34 per céiatble 39bebw

showdistribution of working population per age group for male and female.

Table 39 Distribution of the working age population by age categories for Narok County.

Working age |Male Female Total Percentage of totd
population working age
population (%)

1517 42,432 38,742 81,174 12.63

18024 69,639 74,623 144,262 22.44

2534 74185 82072 156257 24.31

3564 125,561 135,528 261,089 40.62

Total 311,817 330,965 642,782 100

Data Source: KNBS (2019), Kenya Population andudedltd9Cen

With a total population df15,316Narok East Sub Counhas s total work force &b5,671distributed
betweerhe various age group as shown i éide 40below;

Table 40 Workforce distribution per age group

Total workforce per age group

Age group 1517 18024 25034 3564 Total

Numbers 8,105 13,621 14,898 19,047 55,671

Data Source: KNBS (2019), Kenya Population and HédRHC 204195

Most of the socioeconomic indicators that affect the quality of labarmpkwer than the national
average. Intensify interventions to increase literacy rates, school enrolment rates, increase vaccination rates,
reduce the percentage of stunted children and percentage of teenage pregnancies

6.10Management of Natural Resoutes

The management of natural resources is distributed among various entities, including local communities,
government bodies, private owners, and in some cases, remains unregulated.
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6.101 Community-Based Management

Local communities play a significaih¢ o managing natural resources such as conservancies, forests, and
water sources. Community leadership structures, including specific groups like Lesetian and Lolngojine,
actively participate in conservation and oversight.

6.102 Government and Conservacy Management

The management of conservancies in the project area exemplifies a holistic approach that integrates wildlife
conservation with community development. These efforts are crucial for preserving biodiversity, enhancing
local livelihoods, and pnoting sustainable land use in the region. Sakneal resources, particularly
mountains and forests, are managed by either the government or conservancies. Responses indicate
government involvement in managing mountain resources, while conservangiky asoole in
conservation efforts.

This dual governance model suggests a combination of state and private conservation initiatives working to
protect these critical ecosystems.

6.10.3Private Ownership and Organizational Management

Certain resourcesch as quarries and private lands, fall under the control of individual landowners or
specific organizations. Entities such as Kedong and Kihara are noted for their involvement in resource
oversight. Additionally, resources like dams and priwatedd lad are managed by their respective owners,
indicating a mix of personal and corporate responsibility in environmental management.

6.104 Unmanaged Natural Resources

A significant portion of responses indicates that some natural resources remain urBesesged.
respondentsnentioned highlighthat mountains and rivers lack any formal oversight, with some responses
explicitly stating that "nobody manages them." This absence of structured management raises concerns about
potential overexploitation and degition of these resources.

6.10.4.TTypes of Natural Resources Identified

Various natural resources were cited, including dams, forests, and sand harvesting areas. Water sources an
school forests were also mentioned, alongside references to multgppingadsources such as forests,

dams, and marram deposits. Mountains, rivers, and trees were highlighted as key environmental elements in
need of structured management.

6.10.4.2Geothermal and Energy Resources

Some responses pointed to the presenceottiegmal energy sources, with specific mentions of the
Geothermal Development Company (GDC) and the Suswa geotirdlimglproject. The inclusion of

geothermal resources suggests growing awareness of energy production and its impact on natural resource
conservation.

6.10.4.Frotection Measures for Natural Resources

Communities and administrative bodies play a vital role in protecting natural resources. Some respondents
highlighted the importance of administrative measures in conservation effort¢heviijgointed to the

role of conservancies in safeguarding these resources. Additionally, experts from the Geothermal
Development Company (GDC) were mentioned as key figures in handling and controlling environmental
protection efforts.

A significant numlveof responses emphasized the importance of preventing deforestation and encouraging
reforestation. Planting trees emerged as a common strategy, with some specifically recommending planting
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trees near dams to enhance soil stability and prevent erostrs.s@éssed the need to stop tree cutting
altogether as a way of preserving forested areas.

Fencing was identified as a crucial protective measure, with several respondents advocating for fencing
around key environmental areas. This included fencinganesgraround natural houses, and as a general
safety precaution. Such measures aim to prevent unauthorized access, mitigeitdlifeiroanflicts, and

protect fragile ecosystems from destruction.

In terms of general safety measures, wearing protedivevas suggested as an important practice,
potentially referring to individuals working in environmentally sensitive areas. Drought was another key
concern, with several respondents acknowledging its impact, though specific mitigation measures were not
elborated on.

While most responses provided clear insights, some were vague or lacked specific details. A few responses
wer e uncl ear , wi t h generic statement s Il i ke oDur
uncertainty regarding protection messuindicating a potential gap in awareness and knowledge on
environmental conservation strategies.

Overall, these responses illustrate a range of perspectives on natural resource protection, from community
driven efforts to administrative and exfettinterventions. The emphasis on tree planting, fencing, and
infrastructure improvements highlights key strategies in preserving the environment and ensuring sustainable
resource management.

6.1 Ecosystem Services and Environmental Challenges in Mount Suswa

Mount Suswa is a critical natural resource for the surrounding communities, providing essential provisioning
and regulating ecosystem services. The mountain supports local livelihoods by offering resources such as
food, water, grazing land, fuelwood, medli plants, and materials for construction. These resources are vital

for daily survival and serve as a fallback during times of economic or climatic challenges. However, the
availability and sustainability of these resources are increasingly uhdiretboehuman activities and

climate variability.

6.1.1 Provisioning Services

Mount Suswa provides a variety of food resources that are integral to the nutritiofbeind wtthe local
population. Livestock products, including milk and meat, apeirtitegy sources of sustenance for many
households, supported by the grazing lands on the mountain. Additionally, wild fruits and berries, which are
seasonal, serve as supplemental nutrition for 20% of respondents. Honey, harvested through traditional
beeleeping or wild collection, is relied upon by 50% of households for its abtittbmedicinal value.

Game meat, though accessed by 15% of households, remains a contentious resource due to its illegal status
under wildlife protection laws. Nonethelés®rives as an alternative protein source. Edible plants and herbs

are gathered by 80% of respondents, frequently used in traditional soups and teas as a substitute for
commercial tea leaves.

The reliance on Mount Sus wa Abput 80% sfgaspormdents depend ane s a n
these resources daily, particularly for water, firewood, and grazing. For 30%, the reliance is occasional, tied to
seasonal or cultural needs such as honey collection or herb gathering. However, 20% of respoedients report
rare use, often due to alternative resource availability or restrictions on access.
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Over the past-80 years, 75% of respondents have observed a decline in resource availability. Charcoal
burning has significantly increased deforestation, reducimgioreg@etver and impacting the availability of

honey. While the springs have not experienced significant changes, some community and personal dams tend
to dry up during prolonged dry periods. Despite these challenges, slight improvements have been noted in
certain areas, attributed to commdieityreforestation efforts and controlled graziagtices.

6.11.2 Regulating Services

Mount Suswa also plays a crucial role in regulating environmental conditions, but these services are
increasingly compromised. Soil eros8 a major issue, reported by 60% of respondents. Deforestation and
overgrazing have left the slopes bare, making them vulnerable to heavy rains that wash away fertile topsoil.
This degradation has made farming difficult for some people.

Water scarcitis another pressing concern, with 85% of respondents highlighting reduced drying of dams
during prolonged dry periods. In addition, 40% of respondents reported flash floodgimg lakgas, a
consequence of deforestation and reduced vegetation cover.

The prevalence of pests and diseases has also decreased majorly because of the pesticides and vaccine
Climate variability further compounds these challenges, with 80% of respondents noting unpredictable
rainfall patterns, prolonged droughts, and risingetatures, which disrupt agricultural activities and
planting schedules.

Wildfires, reported by 30% of respondents, occur during dry seasons. These fires are often caused by human
activities such as charcoal burning and land clearing, further exaceretiatipn loss and hindering
ecosystem recovery.

6.11.3 Community Responses and Mitigation Strategies

Local communities have implemented various strategies to address these challenges. To combat soil erosion,
50% of respondents have undertaken reforestationeaading initiatives, planting grass and digging
terraces to stabilize the soil. In tackling water scarcity, 30% of households have begun harvesting rainwater
using tanks, although the collected water is often insufficient.

To manage pests and disease®¥, df farmers rely on chemical pesticides, while others use traditional
remedies like ash or herbal mixtures, though these methods have varying levels of success. In adapting to
climate variability, 50% of households have switched to dresighant crapor diversified their income

through smalcale trade.

Wildfire management efforts focus on preventive measures, including creating firebreaks and exercising
caution during activities such as land clearing or charcoal burning to minimize fire risks.

6.12 Cultural Significance of Mount Suswa

Mount Suswa is a vital cultural and spiritual landmark, with its natural features deeply connected to
community traditions and identity. Sacred caves, lava tunnels, the summit, crater, natural springs, and red soll
play aignificant role in rituals, ceremonies, and cultural preservation.

6.121 Sacred Areas and Practices

The caves and lava tunnels serve as prayer and ritual spaces, while the summit and crater are believed tc
house ancestral spirits, where sacrifices aeedwmiang droughts. Natural springs are essential for cleansing
rituals and ceremonies. The red soil holds symbolic value in traditional blessings, body adornment, and
spiritual practices.
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6.122 Importance of Cultural Sites

These sacred areas help presgivieual connections and cultural identity. However, declining engagement,
especially among younger generations and newcomers, poses a threat to their significance.

6.123 Threats to Cultural Sites

Deforestation, land encroachment, and infrastructuetodment are disrupting cultural landmarks, while
cultural erosion among the youth weakens traditional practices.

6.13 Supporting Services of Mount Suswa

Mount Suswa provides essential ecosystem services that sustain local livelihoods, particuliggly through
diverse vegetation and ecological functions. These ecosystems support livestock grazing, fuelwood collection,
ti mber harvesting, beekeeping, and medicinal pl an

6.13.1 Ecosystem Contributions to Livelihamds

The ecosystems of Mount Suswa play an essential role in sustaining local livelihoods. Grasslands provide
grazing land fo80% of respondents who rely on livestock for their income and food security. During dry
seasons, Acacia pods serve as suppleynfeieichifor animals, ensuring their survival when pasture is scarce.
Acacia woodlands are a crucial source of firewood and timb&Q%viithhouseholds depending on them

for fuel, whiled0%use the wood for construction and fencing. Additionally, cartalvs and grasses serve
medicinal purposes, benefitR@oof the population who use them for treating both livestock and human
ailments.

6.13.2 Seasonal Importance of Mount Suswa

Mount Suswads ecosystems play a v ithtthel majorioyl ok , par
respondents identifying it as a crucial time for survival. Many families migrate to the area in search of water
and grazing land, as one herder explained, "During the dry season, we move our livestock to Mount Suswa
because it has momaging and water sources."

During the wet season, dependence on Mount Suswa decreases, with a significant number of respondents
stating that resources become more widely available across the region. However, some still rely on the

mount ai nds aveatoenre sionudricveisd,ual not ed, "I'n the wet S
use Mount Suswa for water." Additionally, seasonal migration patterns were mentioned by a portion of
respondent s, who move their | ditwenssldewher& becomeshsdo u nt Su

6.13.3 Environmental Changes and Ecosystem Degradation

The ecosystems of Mount Suswa have undergone noticeable degradation over time, with many community
members expressing concern over changes that threaten both biodivdosity larelihoods. One of the

most pressing issues is the decline of grasslands due to overgrazing and soil erosion. Many herders have
observed that grasses no longer grow as tall or as abundantly as before, making it increasingly difficult for
livestock¢ f i nd enough fodder. A | ocal h e r theg usedltma ment e
because of overgrazing." This reduction in grassland quality directly affects pastoralist communities that
depend on these areas for their livestock.

Another majr concern is deforestation and the loss of Acacia woodlands. Many community members have
noted a decline in tree cover, mainly due to the demand for firewood, timber, and charcoal. The continued
cutting of trees has led to increased soil erosion anidlanghhabitat for wildlife. A resident explained,

"The acacia forests are shrinking because people are cutting too many trees." The loss of tree cover not only
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affects biodiversity but also disrupts important ecological processes such as carboiorsemnee st
stabilization.

Water scarcity has also become a significant issue, with many people reporting that springs and wetlands are
drying up at a faster rate.

These water sources are crucial for human and livestock consumption, as well asirigr leaatai

bi odiversity. A concerned farmer shared, "The spr
water availability decreases, competition for this essential resource grows, often leading to conflicts among
different land users.

The dependence on Acacia woodlands for firewood and charcoal has further contributed to environmental
degradation. Many households rely on firewood as their primary cooking fuel, and charcoal production has
become a source of income for some families. A cotyrmember explained, "We collect firewood from

the forest to cook and sell." However, this unsustainable harvesting of trees is accelerating deforestation and
reducing the | andds ability to recover naturally.

In addition to firewood, timber harvesting @mnstruction is another driver of woodland loss. Many
community members reported that Acacia and other hardwood trees are frequently used for building houses,
fencing, and making poles. A local builder stated, "We harvest trees for poles, fencemy,handeev
construction.” The continuous extraction of timber threatens thetongvailability of these resources and

slows down the natural regeneration of forests.

Despite these challenges, some residents engage in beekeeping and honey produaitEnmagisean
livelihood. Acacia trees and various shrubs provide an important habitat for bees, making honey production a
viable source of income. A beekeeper shared, "The bees thrive in the acacia forests, and we harvest honey to
sell in the market." Hower, ongoing deforestation threatens this activity, highlighting the need for
sustainable forestry practices.

Traditional knowl edge also plays a role in the ¢
use certain shrubs and grasses for maldizirposes, treating both human and livestock ailments. However,

as these plants become increasingly scarce, concerns are growing over the potential loss of indigenous
knowledge and natural remedies.

Overall, the degradat i e driveo by aMambination & husmaraabtivitiegand s y s t
environmental stressors. The declining condition of grasslands, loss of forests, water scarcity, and
encroachment of invasive species pose serious challenges for both biodiversity and the livelddoods of loc
communities. Without urgent conservation efforts and sustainable land management strategies, the continued
deterioration of these ecosystems could have lasting consequences for the region.
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CHAPTER 7: CLIMATE CHANGE RISK AND VULNERABILITY
ASSESSMENT

7.1 Introduction

This chapter presents the Climate Change Risk and Vulnerability Assessment (CCRVA) for the proposed
project. The chapter identifies and evaluates potential-ctlagge risks that may affect the project over its

lifecycle, as well ashe pr oj ect ds potenti al contribution to
environment and communities

The greenhouse gases of major concern are carbon diox)d®gii@ane (Ck), and Nitrous Oxide ()D).

They also comprise of hydrofluordimars, perfluorocarbons and sulphur hexafluoride, which have relatively

high global warming potentials but are emitted in small volumes (Steen, 2007). Anthropogenic emission of
these gassesd0 triggers rises i nreferre@¢toasaloballwamingt e mp e
whose outcome is climate change. The effects of climate change are manifested in severe weather patterns
such as longer and hotter summers accompanied by droughts, and frequemteattrenhenomena that

includes hurricges, monsoon, rains, and rise in sea level (Mulea, 2015).

Acute climate hazards, such as extreme precipitation, floods, landslides, and wildfires, are expected to increase
in frequency and severity in Kenya due to climate change (Republic of Kenyaga@28ent response to

climate change is to adopt a portfolio of actions aimed at mitigation, adaptation, and research (Steen, 2007).
Many adaptation and mitigation options can help in addressing climate change. However, no single option is
sufficient byitself. Effective implementation depends on policies copration at all scales and can be
enhanced through integrated responses that link mitigation and adaptation with other societal objectives
(FAO, 2022).

The Government of Kenya approved its Netid_ongterm Low Emission Development Strategy @022

2050 (LTLED strategy) that sets out a-kemian vision for mitigation and adaptation for the country. Under

this strategy, Kenya has an ambitious target of moving toward net zero emissions by 2060raneds

to prioritizing adaptation actions that address the greatest climate risks and reduce socioeconomic losses
(Republic of Kenya, 2023). The strategy was developed in the wake of realization that duek@Enyads

dependent on climasensitivesectors such as rded agriculture, tourism, water, energy, wildlife, and health
whose vulnerability is exacerbated by climate change (FAO, 2022).

The proposed geothermal project is climate sensitive by virtue of its location in Arid-And Sena

(ASAL) coupled with the large volumes of water required for drilling of the wells. Both Narok and Kajiado
Counties are vulnerable to climate change (MoALFC. 2021 and MoALF. 2017). Communities and systems in
the ASALSY which constitute up to 89% oftheld ar ea and 38% of dakkbighyads t o
vulnerable to climate change because of high levels of poverty and recurring droughtef(Repyhlic

2023). Droughts and changing rainfall patterns impact water availability in Narok an€d{ajigeo

(County Government of Kajiado, 2023 and County Government of Narok, 2023b).

7.2 Climate Variability in Kenya

Kenyads mean annual temperature has increased by
and is projected to continueings by 1.7°C by the 2050s. Rainfall patterns have changed with the March
April-May (MAM) longain season becoming shorter and drier, and the @MNokembedDecember

(OND) shortrain season becoming longer and wetter.
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Overall annual rainfall remains ,lawith the long rains declining continuously and droughts becoming
longer, more intense, and tending to continue across rainy seasons (Republic of Kenya, 2023). This trend calls
for climate change mitigation and adaptation measures.

7.3 Climate Variabilityin Narok and Kajiado Counties

Analysis of historical temperature trends in Kajiado county over 25 years (1981 to 2005), indicate that mean
first season (MAM) temperatures increased by approximately 0.5°C, while second season (OND)
temperatures decreasédisght |y OO0. 1AC (County Government of Kag
trends over a 3fear period (1981015) showed that average first season rainfall had decreased moderately,
while that of second season had increased by more than 50 mularpagince 2000. Becauseheké

changes in temperature and rainfall, first season has experienced a steady increase in the number of heat stres
days, while flood risk in both seasons has increased.

An analysis of total annual rainfall trends in N@oakty showed a slight decrease of precipitation for the

period 1982015 which will continue until 2040 during the long rainy season. On the contrary, the short
rainy season has recorded increased precipitation levels since 1985 (County Governoker2O2i3Nar

The annual mean minimum temperature trends indicate an increase of temperature for the last 30 years and
the average temperatures are projected to continue rising in the future (The Cetmtye@Goof Narok,

2023a).

The historic trends of Nak County also show that during the long rainy season, most of the county
experiences fewer than 25 consecutive dry days (CDD). CDD serve as an indicator for risk of drought. In
future, the county will experience an overall increase of up to 10 CDDinguagtightly greater risk of dry

spells. During the short rainy season, the county has historically experienced fewer than 50 CDD. The county
is projected to experience fewer than 25 CDD during the short rainy season (MaGiZDFC. 2

7.4 Climate Change ksks in Narok and Kajiado Counties

7.4.1 Flooding

Suswa area and Kajiado county are prone to flash floods (Nashipay et al, 2022 and County Government of
Kajiado, 2023a). This has been attributed to; overgrazing, loss of vegetation cover, defordstation, lan
subdivision, riparian and wetland encroachment, unsustainable sand harvesting practices, natural change of
river course among others (County Government of Kajiado, 2023a). Flood risk as measured by the average
level of precipitation over 5 days (P5Dshiat in Narok County, P5D has historically ireddelow 25

mm during the long rainy season. However, projections indicate that the P5D value will increase, principally
in the northern and southern parts of the county, by 15 mm or more, suggestingskigt floods

(County Government of Narok, 2023b).

Narok County has several areas susceptible to floods during heavy down poor due to topographical
formations. The most affected areas include areas adjacent to river valleys, low lying aul thet pasts.

floods have been recorded in areas such as Narok Town and frequently in the Suswa Plains (Republic of
Kenya, 2013). The flood events that occurred e.g. in 2005, 2007, 2009, 2019 and 2020 sends a signal 2 to 2
days prior to occurrence.

The onskof the floods is rapid and normally happens in April and November (County Government of
Narok, 2023a). Floods have been reported to be associated with deaths, damage to property and
infrastructure, cholera outbreaks and upsurges in mdsguitodiseasesuch as malaria and dengue fever
(Republic of Kenya, 2023). In Narok county, malaria occurs twice a year within these months; February,
March, June and July (County Government of Narok, 2023a).
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7.4.2 Soil Erosion

Erosion is the movement of soil by wiad water. Although a natural process,-lesed change and
disturbance to soil have accelerated the rate of erosion worldwide (Baer and Birge, 2018). The major
environmental issue in Narok County is soil erosion. This is common during drought whesutfeesoil

cover dries and wind blows away the topsoil exposing the weadat. $Mben it rains the exposed soil is

carried away by surface-nfhcausing erosion (Republic of Kenya, 2013). An increase in nali, upaee

land and agricultural land amdiecrease in grassland are likely drivers of gully erosion which is affecting
Narok County (Konana et al, 2017). The massive production of charcoal, which has a ready market, coupled
with overgrazing and deforestation and the conversion of naturahdsasst forests into cropland has led

to severe degradation in an already highly fragile ecosystem (Gachene, 2018). Dense gully networks, which
widen every time there is a duliesrcagrygaiorm watdrirmcffardt t he
sdl washed from Mt. Suswa towards the Maai NN#rink road thus occasionally rendering it impassable.

Kajiado County is susceptible to desertification and land degradation due to overstocking, overgrazing,
deforestation, and unsustainable land managameitgs. These processes exacerbate soil erosion (County
Government of Kajiado, 2023). Removal of vegetation and physical disturbance to soil facilitate erosion.
Eradicating perennial plants reduces surface heterogeneity created by plant stentsaasthlitere soil,

as well as a boundary layer that protects soil from wind (Baer and Birge, 2018).

7.4.3 Drought

Droughts in Narok County have been recorded in 1976, 1984, 1992, 2002, 2004, 2007 and 2021. It is a slow
onset hazard with a forewarninggueof two months from July to October (County Government of Narok,

2023a). Similarly, Kajiado County is prone to prolonged, recurrent droughts, which have severe consequences
on water and pasture availability (County Government of Kajiado, 2023).

7.4.4Extreme Temperatures/Heat Waves

Heat stress is measured by the total number of days during one season with a maximum temperature greater
than or equal to 35AC. I n the |l ong rainy season,
days recordg temperatures above 35°C (County Government of Narok, 2023b). In Kajiado county, rising
temperatures are a notable climate hazard. Heat waves and increased frequency of hot days have led to
increased prevalence of skin diseases, respiratory disdaiggsratedof evaporation (CoyiGovernment

of Kajiado, 2023). An analysis of temperature trends shows that Narok County usually varies between 10 and
28°C (MoALFC, 2021) with the driest and hottest months being January and February (County Government
of Narok, 2023a).

7.4.5 Whirl Winds/Windstorms

Trees and building rooftops have been carried away, such as in Oldonyokie Secondary school in Magadi
ward, due to frequent whirl winds. This has caused physical injuries to people and livestock (County
Governmentof Kajiado, 2023). Similarly, Narok county experiences frequent strong winds/windstorms
which cause serious damage to school buildings, homesteads, environment (uprooting/breaking of trees) and
general risk to human health & safety. Windstorms are knoauséhavoc in areas such as Olokurto, Mau

and Ololulunga especially in open spaces (Republic of Kenya, 2013).

7.4.6 Lightning and Hailstorm

Lightning and hailstorms are common in Narok county. Hailstones have caused serious damage to crops and
vegetatn while lightning has been reported to have caused death to both animals and human beings. The
most hit areas include parts of Mulot, Olokurto, Mau, Ololulunga and Olokurto (Republic of Kenya, 2013).
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7.4.7 Landslides

Landslides are natural phenomenotichwimormally occur when soil on higher ground fall back (slides) due

to increased weight of soil as a result of water absorption. Areas prone to landslides in Narok county include
steep slopes along Amala River, tributary of the Mara river, in partstadriduDlokurto (Republic of

Kenya, 2013). According to Riyandari et al, po@dpitation, seismicity, eruptions, and human activity, are
external driving forces that may initiate landslides within a period of time. In geothermal areas, landslides may
dso be driven by additional forces from hydrothermally altered materialspreagunes, groundwater
seepage, and hydrothermal activity (e.g. phreatic eruption and hydrothermal explosion). While surface runoff
may weaken the sl omgevater levelaflictuatians may @affeq slopé instalglity oTine
porefluid pressure in the aquifer adjacent to magma intrusion may elevate, and thus potentially threaten
mechanical stability even without magmatic eruption (Riyandari et al, 2023).

There are mwidely reported discrete landslide events specifically in Kajiado West in recent, but the area does
experience heavy rainfall and flogldted ground instability, including reports of severe flooding in
Shompole, Pakase, and Entasopia in Kajiado West vikers have burst their banks and homes were
inundated, conditions that can contribute to slope failures and soil movement under intense rains.

7.4.8 Bushfires

Fire hazards in Narok county are frequent and normally occur during the dry spell (S8#eenbeer)

and around JanuaflyMarch. Some fires are caused intentionally to clear land / tick control or pasture
improvement but eventually get out of hand creating havoc while other types of fires are caused by honey
gatherers, smokers, lighteninglectdc faults (Republic of Kenya, 2013).

7.4.9 Assessment of Climate Change Risks

The above climate change risks were evaluated based on the risk assessment criteridrigroeided in

below The criteria used is provided in the International FinancegCor at i onds (| FC) Env
Social Management Toolkit Version 1.2 of November 2015. The resultant climate change risk categorization
is providedr Table 41below
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Probability of Occurrence

“»  High

Low

Medium-Level Critical Risks
RISKS (high probability,
(high probability, high impact)
low impact)
Low-level Risks Medium-Level
(low probability, low RIS
impact) (low probability,
high impact)
Low > High
Severity of Impact

Figure 41 Climate Change Risk Assessment CriteriaZ(A®G)

Table 41 Climate Change Risk Evaluation & Categorization

Index | Climate Change Risk | Probability of the | Severity of the| Risk Prioritization
Risk to Occur Impact to the | (low, medium, critical)
(low or high) Proposed  Project
(low or high)
1. | Flooding High High Critical
2. | Soil erosion High Low Medium
3. | Drought High Low Medium
4. | Extreme High Low Medium
Temperatures/Heat
Waves
5. | Whirl High Low Medium
Winds/Windstorm
6. | Lightning and High High Critical
Hailstorm
7. | Land slides Low High Medium
8. | Bushfires High High Critical
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From table above, it can be concluded that flooding, lightning and hailstorms as well as bushfires are critical
climate change risks to the proposed geothermal project whereas soil erosion, drought, extreme
tempeatures/heat wave, whirl winds/windstorm and landslides are medium risks.

7.4.10 Climate Change Mitigation for the Proposed Project

Table 42belowshows the climate change mitigation measures for the various activities associated with the
proposed projecthe measures are majorly targeted at avoidance or reduction of greenhouse gas emissions.

Table42 Climate Mitigation Plan for the Proposed Project

Index | Possible Source o} Proposed Mitigation | When to | Responsibility
Green House Gas Measures Implement
Emissions
i. Electricity generatiol The proposed project entg Commercial GDC? s
development of renewal] development of th( geothermal powe
energy which is clean. proposed project. | plant operator.
ii. Road transport usir] Provision of pool transpo| All phases of th{ GDC and
internal combu®n | e.g using a bus whe| project contracted3
engine vehicles. practicable. Parties.
Use of electric vehicles. Commercial GDC
development of th
proposed project.
Undertake preventiy All phases of th( GDC and
inspetion and maintenang project contracted®
of the internal combustig Parties.
engines as p¢
manufacturer
recommendations.
iii. | Powering of thg¢ Undertake preventiy Drilling phase GDC
drilling  rig  ang inspection @d maintenanc
lighting using dies{ of the generators as g
generators. manufacturers
recommendations.
Ensure that the fuel us¢ Drilling phase GDC & the
conforms to the contracted  fue
specifications of the relevq supplier.
Kenya standard.
Carry out stack emisn| Drilling phase GDC
tests at least twice in a vy,
and implement correcti
actions where measut
emissions exceed t
permissible levels.
Use of solar for heatirn Drilling phase GDC
water and security lighting.
iv. | Waste Management Open burning otolid wastg All phases of th({ GDC and
should be prohibited. project contracted®
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Index | Possible Source o} Proposed Mitigation | When to | Responsibility
Green House Gag Measures Implement
Emissions
Parties.

V. Utilization of the Ail The refrigerants should hg Drilling and| GDC and
Conditioning zero ozone depletig commercial contracted3
Systems an| potential. dewlopment of thq Parties.
refrigerants/cold project.
rooms.

vi. | Land Clearing for thl Promotion of afforestatio| All phases of the GDC
well pads an( with consideration of prop{ project.
campsites. choice of trees to be plantg

Trees such aWlelia volken
(Mukau) which are Suital
for ASALs are known t
have a robust carbon si
that aids in mitigating clima
change.

vii. | Catering Services | Discourage use of charc( All phases of the GDC and

and fuelwood for cooking project. contracted®
Instead, clean fuels i Parties.
electricity, Liquifie(

Petroleum Gas, biag and

solar should be used.

viii. | Demand for charcoq Suppress the demand 1 All phases of the GDC and
created by influx g charcoal through compa| project. contracted®
workers  to  theg policy measures al Parties.
project site. procurement proceduresy

employees should not b
and transport charcoal frg
the project site.

7.4.11 Climate Adaptation Measures for the Proposed Project

Table 43shows the climate adaptation measures for thesvatimate change risks associated with the

proposed project.

Table 43 Climate Adaptation Measures for the proposed project
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Index

Climate Change Risk

Potential Impacts

Proposed Adaptation Measures

Responsibility

Flooding

T

Damage d infrastructure requirin
replacement of components or e
maintenance activities.

Diseases like malaria, dengue f
and cholera.

Loss of life and/or property.
Pollution of existing water sourc
including water pans as a resull
accidental breakagé brine/drilling
fluid recirculation ponds.

1

Proper storm water managem
including provision of adequg
drains.

Designing and  implementi
climate resilient infrastructure.
Lining of the drilling fluig

recirculation pond with impervio
material and @orporating a
overflow pond for high dischargi
wells.

Provision of potable water f
drinking and domestic chores.
Disease prevention and cont
measures.

Awareness and education
employees, contractors and
local community.

Issue flood alerts t@mployees
contractors and neighbours to
project site.

Implement early warning system
Inspection and maintenan
program for the access roads.
Schedule delivery of the drillimg
associated equipment an
consumables during dry season.
Develop floodemergency respon
plan and test it at predetermir
intervals.

Train employees on emerge

GDC
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Index

Climate Change Risk

Potential Impacts

Proposed Adaptation Measures

Responsibility

response.

Drought

1 Reduced volume of water in Kikuy
dam resulting to resource use conf
among the pastoral communities.

Desilting of Kikuyian Dam.

Implement water conservati
measures.

Participation in the conservation
the Maasai Mau Forest which for
a catchment to the rivers in t
projectds area
Install large capacity water stof
infrastructure to harvest wa
during rainy seas thus ensurin
uninterrupted water supply dur
dry period.

Recirculate  drilling  fluid
minimize wastage.

Promoting ongoing harvesting
condensate from fumaroles
local community usage and
animals both wild and domes
This can be a Corpdea Socia
Responsibility Program.

GDC

Soil erosion

1 Sedimentation of the existing surf
water sources like water pans.

1 Land degradation via gully formatig
1 Negative health impacts of work
and/or neighbours.

Extent of all disturbed areas shal
regricted as far as practicable.
Bulk cement should be transpor
and stored in enclosed container
Topsoil should be protected frg
wind erosion via application
water sprays.

Rehabilitation of existing gull

within the project site.

GDC
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Index | Climate Change Risk Potential Impacts Proposed Adaptation Measures Responsibility
1 Euphorbia tirdcgFinger euphobi
or Oloile in Maasai) fences
widely used in dry areas as ero
breaks. Project should consider
concept.
Design and implement a suita
afforestation program. Choice of tr
should factor in their characteristics
Melia VkensiiMukau) are suitable f
ASALs. The extensive root system p
pivotal role in combating soil erosion
4. | Extreme Equipment overheating or failures ( § Provide suitable Personal Protecf GDC and contracted 3
Temperatures/Heat Wavg to extreme heat can cause operat| Equipment tadhoseworking Parties.
disruptions, leading to dotme and outdoas.
reduced power availability. 1 Limit outdoor activities, whe
Workers involved in  outdog practicable, during extreme h
operational and maintenance activ events.
may be exposed to extreme l q Train workers to identify th
events and suffer heat stress or symptoms of heat stress and {
exhaustion. aid measures to be taken.
1 Develop cool and shaded rest
spaces (indoor or outdoor) f
workers and other extair
personnele.g. using air fans @
conditioning systems.
5. | Whirl Winds/ Damage to property. f Avoid parking vehicles below tr¢ GDC and 3rd  party
Windstorm Injuries and/or death a during windstorms. contracted Parties.
animals/human beings. 1 Create awareness oaile risks
associated with windstorms.
1 Retaining or planting of suital
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Index

Climate Change Risk

Potential Impacts

Proposed Adaptation Measures

Responsibility

wind breaks.

Lightning and Hailstorm

Damage to property.
Injuries and/or
animals/human beings.
It may trigger fires, which can pos
risk to the drilling infrastructure a
surrounding areas.

death 0

1 Install lightning arresters and

1 Creating and updating emergenc

9 Education and awareness amon

earthing rods.

response plans that address
lightningrelated hazards, such ag
fire prevention and worker safety
on a regular basis.

staff.

GDC and contracted 3
parties.

Land slides

Damage to property.
Injuries and/or
animals/human beings.

death 0

9 Avoid constructing roads, well pa

9 Ensure correct drainage of groun

or water lines near steep slopes,
near drainage ways or along nht
erosion valleys/gullies.

water to avoid building up pressu
on the building and soil structure

1 Reduce the slope of the Project s
through ground movement.

1 Monitoring ofsurface deformatior
and topographical drift.

1 Conduct geotechnical surveys pr
to undertaking construction of we
pads or roads in areas likely to b
prone tolandslides

1 Development of a landslide
emergency preparedness and
evacuation plan.

GDC

Bushfires

1 Damage to property.

Injuries and/or death fa

9 Provision of a designated smok

room as per Section 35 (2) (a) of

GDC
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Index

Climate Change Risk

Potential Impacts

Proposed Adaptation Measures

Responsibility

animals/human beings.

Tobacco Control Act, Cap 245A.
Construction of fire breaks arou
the camp site and the well pads.
Provision of appropriafeefighting
equipment.

Documentatin of a fire emergen
response plan and testing it
predetermined intervals.
Establishment of a fire fightir
team which shall be well trained.
Documentation of emergen
contacts and  disclosure
employees andrd3party servicg
providers.

Open burningf solid waste shou
be prohibited.
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CHAPTER 8. STAKEHOLDER AND PUBLIC PARTICIPATION &
CONSULTATION

8.1 Introduction

This chapter presents the approach, process, and outcomes of the Stakeholder and Community Consultation
conducted as part of the BSprocessSakeholder engagement is a critical component of the ESIA process,
ensuring that the views, concerns, and knowledge of affected and interested parties are considered in project
planning and decisianaking.

The IFC Performance Standards andldBank stakeholder engagement requirements emphasize early,
inclusive, and continuous engagement as a foundation for effective environmental and social risk
management, with structured identification of stakeholders, transparent information disadosure, an
meaningful, culturally appropriate consultation throughout the project lifecycle. Within this framework, the
principle of Free, Prior, and Informed Consent (FPIC) particularly applicable to projects affectingsindigeno
Peoples strengthens engagemengdpyiring that affected communities are adequately informed, consulted

in good faith, and able to provide or withhold consent without coercion, prior to key project decisions.
Together, these frameworks underscore that stakeholder engagement is goaoticjpatgry process that

promotes accountability, reduces conflict, and enhances project sustainability by respecting community rights
and social legitimacy.

Public participation is an essential and legislative requirement for environmental autfitvézBtion of

Experts undertook the public stakeholder consultation (PSC) with regard to the Brepesdseothermal

Drilling project. The public consultation was undertaken beBsedtovember to 8 December, 2021

obtain information from interest and affected parties (stakeholders), solicit their views and consult on
sensitive issues by completing a set of questionnaires. The output is incorporated in the development of
mitigation measures.

8.2 Objectives of Stakeholder Engagement

Stakeholder glagement for the proposed project was undertaken to:

a) To uphold the principle of Free, Prior, and Informed Consent (FPIC) where applicable, particularly for
Indigenous Peoples.

b) Inform key stakeholders of the proposed Suswa Geothermal Drilling projeea@ngdubilic awareness
on environmental and social risks associated with the project.

c) Identify opportunities and risks from and to the project: By anticipating a project's potential problems,
consultations can help reduce the risk profile (delays, legi@isdiand negative publicity), lead to cost
savings, and enhance the social benefits to local communities.

d Explicitly address stakehol der s dmakimympooess.t s and cc

e) Achieve a transparent decisioaking process witireater input from stakeholders and their support of
the decisions that are taken.

f) To enhance the project to support the aspirations and needs of the local communities, including the
vulnerable marginalized groups (VMGS) living within the project area.

g) To build local capacities and foster ownership, which are crucial elements of project sustainability.

The consultation process enabled the establishment of a communication channel between the Public and the

Consultant Firm, the Proponent (GDC) and the Gaowem (through theNational Government

AdministrationOffice), and ensured that concerns of the stakeholders were known to therdekisgpn

bodies at an early phase of project development.
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8.3 Methodology used in the CPP
The public consultation and peigation were conducted through;

Household socieconomic survey via Ko@olect platform

Key stakeholder interviews

Public Meetings

Focused Group Discussions

The local administration and the public were notified as required. Letters wei2&eMNdook East and

DCC Kajiado West Sutounties, with the meeting dates and venues clearly indicated. This was done seven
days prior to the meetings.

=A =4 =4 =

The procedures used for each of the above are outlined below

8.3.1 Household socieeconomic survey

Householdsociceconomic surveys were conducted during the field visits using structured questionnaires
hosted on the Kobo Collect platform. Eight enumerators, trained on November 25, 2024, were engaged to
carry out the survey. Approximately 480 households péeticip the study, aimed at assessing the socio
economic status of the project area.

8.3.2Key Stakeholder Consultation

Key stakeholder consultative meetings were condhatteer25h November to 8 December, 2024 he
key stakeholder engagements veargucted to foster better and mutual understanding of public concerns as
wel | as incorporate key stakeholdersd opinions to

The following stakeholders were consulted:

Proponen® Geothermal Development Compd@&pC),

National Governmerfidminigrationd DCC, ACCChief and Ass. Chiefs
Kenya Wildlife Service (KWS)

Kenya ForesBervice (KFS)

Water Resources Authority (WRA)

Water Resource Users AssocidiidR U A 0 s

NEMA & Kajiado/ Narok County Offices

DOSH Narok office

County Public Health Offi@Narok

National Land Commission (NLC),

Constituency and Ward levels leaders;

Ministry of Environment, Energy and Natural Resources Narok County
Mt. Suswa Conservancy

Local oCdnpasson

= =4 =4 A 4 - -8 a8 oA o e o

The summary of the feedback from consulted stakeholdesbasvasnTable 44and minutesre annexed
to the report
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Table 44 Summaries of Key Informant Interviews

INDEX | STAKEHOLDER | COMMENTS GIVEN POSITIVE IMPACTS NEGATIVE IMPACTS MITIGATION
MEASURES
1. | Water Resources GDC submitted Source of employmen| 1 Air pollution 1 Compensationof the
Authority (WRAX5 hydrological report fo Growth and| Displacement opeople land owners in th
Sib regional Kikuyian Dam to WRA development in Suswg § Blockage of human project site,
Coordinato6 GDC to  obtain Increase in  Watg beings and wilife| T Switch off machine
Ewaso Kedong abstraction perm availability source corridors when not in us
before commencing ai from Kikuyian dam tq § Noisepollution Regularly service ti
water works. the project area 1 Cases of diseases machines
The dam has been Discoveries of Groun T Work only during da|
existence for more thg water/ probabity of time, 8:00am to 5:00pf
10 years. strucking Ground Watg 1 The community
The site where the da Increased of residents to be giveg
lies used tdbe private Geothermal productio priority in jobs
farms. and distribution especially unskilled a|
The dam was creati Source of revenue semiskilled labour.
through naturag the country. 1 Conmunity and
processes. stakehol de
The dam is recharge engagement meetings
by storm water runof 1 Afforestation ang
a spring and a seaso reforestation/ planting
stream. of water friendly treg
Land ownershif probably indigenous
document for the dar 1 Less gaseisemissions

will need to be attachg
to the application
Where this is no
available, thetal chief
should write a letter {

WRA.
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INDEX | STAKEHOLDER

COMMENTS GIVEN

POSITIVE IMPACTS

NEGATIVE IMPACTS

MITIGATION
MEASURES

During dry season, tt
volume of water in th
dam reduces.

GDC should conside
construction of wate
kiosks and livestoc
troughs close to th
dam as CSR projects.
If the company ha
funds, it can undertal
desiltig of the dam 4
a climate adaptatic
measure, subject
consultation with th
community.

2. Assistant County
Ecosystem
Conservatod
Narok (KFS)

Charcoal burning is ofr
of the livelihoods ithe

project area 0]
influence thus it i
rampant.

GDC should promote
alternative sources |
energy like biogas at t
household level.

KFS maintains
register of communit
tree nurseries.

It also offers fores

extension services.

1 Partnership with GD(

in adopting  block
within  Masai Ma
complex

1 Clearance of vegetati
which can cause s

erosion,

1 Tree species might
Geotherms

lost on
production site

Tree
growing
The machines use
should be thoroughl
checked not to disper
invasive species fro
other areas

planting an
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INDEX

STAKEHOLDER

COMMENTS GIVEN

POSITIVE IMPACTS

NEGATIVE IMPACTS

MITIGATION
MEASURES

KFS can partner wit
GDC in the creation o

awareness ar|
education on fores
management.

KFS operates tre
nurseries where GD
can buy seedlings fron
KFS is willing to worl
in collaboration witf
GDC to set up
community treq
nurseries
area of influence.
GDC to aopt
rehabilitation block|
within Mau forest an|
help achieving 15b tre
by the year 2032.

Narok County
Warden KWS

Mt. Suswa Conservan
run by the communit
is registered by KWS
line with the Wildlife
Management an
Conservation Act, 201
Mt. Suswa area is
elephant dispersal a
maternity area.
Elephants migrate fro|

Community can benei
from direct use of
geothermal heat fq
agriculture, aquaculty
and heating purpos
i.e.geothermal energy
used to heat and co
greenhouses;

geothermal heat is al
used forsterilisingsoils,
drying crops an

Loosing environmer
for conservation
Community ang

workers will be affecte
by the toxic gases fro
the project

Pollution of
environment

High cost of drilling
and uncertainty of th

Community

engagementot address
social and econom
concern, ensuring the
support andg
corporation

Properly manage so
waste and was
generated during th
project to minimizg
environment impacts
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INDEX | STAKEHOLDER | COMMENTS GIVEN POSITIVE IMPACTS NEGATIVE IMPACTS MITIGATION
MEASURES

MosiroSuswa lowlanc pasteurising milk. resource availability. | § Train employees ar

which  overlaps i § Utilizing local community on

Kajiado and Narok. geothermal  resce emergency and i

During migration, thq can reduce dependen management t

elephants are prevent
from moving to Mt|

Longonot National
Park to  minimize
humanwildlife
conflicts.

African Elephantt

(Loxodonta Africarere
endangered mammy
as per the %6 schedule
of the Wildlife
Management an
Conservation Act, 201
Convention of
International Trade i
Endangered Species
Wild Fauna and Flor|
(CITES) thus applies.
Mt. Suswa is consider
a critical habitat.
Elephants are capal
of smelling water up {
a distance of 14 km.
Septembed November
is the period wher

elephants give birt

enhance prepadness
Improve infrastructure.

ESIA Report for Suswa Geothermal Drilling Project

Page 169 of 327



INDEX | STAKEHOLDER

COMMENTS GIVEN

POSITIVE IMPACTS

NEGATIVE IMPACTS

MITIGATION
MEASURES

within the
of influence.

The elephants hay

GPS collaring fo
monitoring their
movement.

The Kenya Wildlifg
Research and Trainil
Institute  should by
included in the ke
stakehol de
disclosure workshop.
KWS maintains data ¢
corridors, human
wildlife conflicts|
wildlife mortéities and
compensation.

Restoration of
degraded ecosyster
Conservation of
Natural habitats
agroforestry, wate
management ar
community engageme
should be considerg

towards enhancin
resilience to climat
change.
4, County Director of Involve local Gave no comment sin

Environment

administration in thi

they will be involved in th
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INDEX

STAKEHOLDER

COMMENTS GIVEN

POSITIVE IMPACTS

NEGATIVE IMPACTS

MITIGATION
MEASURES

NEMA (Narok)

Environment
Officer (NEMA
Kajiado)

public meetings.

GDC should conside
implementing som
CSR projects at th
onset of the propose
projed since this form:
part of the key issut
during public meetingg
Free Prior an(
Informed Consen
should be embedded
the ESIA process.
Since the project w
result in displacemer
of persons, Nationd
Land Commissiol
should be approachq
to provide awaness
creation and educatic
on land adjudicatio
process.

Promote loca
development by hirin
vehicles from the loc|
community.

Ensure participatio
and consultation o0
people living  with
disability.

The community liaiso

validation ad review of fin

report.
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INDEX

STAKEHOLDER

COMMENTS GIVEN

POSITIVE IMPACTS

NEGATIVE IMPACTS

MITIGATION
MEASURES

officers  should b
engaged fromproject
inception stage.

1 Develop Grievanc
Redress Mechanism {
the project.

1 Public meetings m:
require deployment ¢
interpreters to promot
wider understanding (
the ESIA findings.

1 The area is
biodiversity hotspag
thus relevant CBO,s

should be condted ag
early as possib
through the Narol
County Director of

Environmen
9 Since the initial ESI,
study  report  wal

submitted to NEMA in
2013, GDC shouli
consider submitting

fresh report to NEMA
which shall undergo tf
due process as oppog
to  submitting ar|
addendum with a

application fot
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INDEX | STAKEHOLDER | COMMENTS GIVEN POSITIVE IMPACTS NEGATIVE IMPACTS MITIGATION
MEASURES
variation.

S. County 1 The Project Affecteq N/A The project will displag Psycho Social suppq
Coordinator & Persons should under people, displaceme shal be provided
National Lang capaty building on from the ancestral lar Training on handlin
Commission financial manageme may affect househo financial aspecthall be
(Narok) prior to compensation. specifically th done,

1 The PAPs are likely | vulnenble member] Training on  othe
experience stress th (women and children) economic activities
Psychosocial  suppc They will lose th support their
should be provide number of Livestock livelihoods e.g. Zer
during relocatiol held per family thu grazing
period. economically impactir Communities shall be

f Training on adaptatio their livelihoods sensitized on  th
to alternative incom The compensation emissions that mad
generating activitie kind may never b endanger their lives.
should be providedio enough to compensa
the PAPs e.g zel the loss of their lan
grazing. and incomes

1 The affected PAPs ne
to be compensate
adequately in relation
the Land Act pursual
to Section. 107

6. | County Publi¢ § The enlisted conditiol § Job  creation an Displacement 0 Community
Heath Officer are in order of economic opportunitie disruption of engagement -
Narok County occurrence relevance Access to Energyd livelihoods, directly dy adequately  consultg

the county; Uppe Geothermal energy ¢ to drilling activities o and involved.
Respiratory Trag provide a clean ar through lang Sustainable
Infections (26.9%]  sustainable ener acquisitions fo,  development 8 shall
Suspected Malaf  souce to the region. infrastructure. follow environmentally
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INDEX | STAKEHOLDER

COMMENTS GIVEN

POSITIVE IMPACTS

NEGATIVE IMPACTS

(4.7%), Disease of tl
skin  (4.4%), Urinar
Tract infection (3.4%)
Pneumonia (3.2%
Diarrho@a with  no
dehydration (2.7%
Intestinal wormg
(2.6%), Other Injurie
(2.5%), Diarrhoe|
(2.3%), Other diseas
of respiratory syste|
(2.1%).

The environmentg
factors predispose
community to the
hazards such ¢
physical, biological af
chemical agentsin
terms of concentratior]
and creating favourak
conditions  for  the
hazards to thrive ar
thereby causing dised
or ill health.

Increased infrastructu
development e.g. roa(
school and medic
facilities.

Skill Development an
capacity building may
offer  training  ang
capacitypuilding

programs,
Reduction in
greenhouse [oF:

emissions compared
fossil fuels
Sustainable land uge)
geothermal energy us
relatively small areas
land for drilling, whictk
means the surroundir
environment can rema
largely intact.
Biodiversity
Conservation o if
carefully planned ar
executed can reduce 1
need for deforestati.

Cultural and soci
tensions 8 loss of
traditional ways of lif
might fuel resistance
the project.

Health and safetyskis

o} potential for
accidental releases
gases or toxi

substances, could pg
health risks to near}
communities;

Risks of soil and wat
contamination;

Land degradation;
Potential fon
Earthquakes or lan
instability;

Disruption to Wildlife
and EcosysiB services

MITIGATION

MEASURES
bestpractices to proteq
land, water an
biodiversity.

Fair Compensation
Continuous monitorin
of environmental an
social impcts should b
carried out, and loc
communities should K
involved in reporting
and addressing issueg
they arise.

7. Compassion
International

Rev. Josep
Kiranto

(POMC Kishary

There are schools al
churches in the area, t
project should be ab
to consider so the
schools and churchq

Job creations

Open up the
community e.g. acce
roads

Destabilized settlemer

Environnent pollution
i.e.air pollution
Disrupted todsm

Ensure timely
compensation and

well thought ou
strategy on how t
resettle any perso
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INDEX | STAKEHOLDER | COMMENTS GIVEN POSITIVE IMPACTS NEGATIVE IMPACTS MITIGATION
MEASURES
Child will not be affected. 1 Improving on wate| I Reduced area f who might be displace
Development f Every project has il  availability which willh livestock grazing in the process
Centre) positive and negatiy good for livestoch 1 Ensures that the cay
impacts, the negati keeping. and Volcanic cratg
impacts should b remain open for tourig
mitigated to revert the to access all thertes
negativity.
1 Provide beneficie
services to th
community  hrough
Corporate Socii
Responsibility (CSR).

8. Ewuaso Wate 1 The members ai 1 Population increase | { Proper wastg
Project residence of Olgum 1 Pressure on water fro management,
Manager Olokirdingai, Ewuasg people and animals | 1 Tree Planting within M

Enkuserod Keri, Najile Suswa e.gRed Ceda
and Osero, and other indigenol
trees
1 Consider fencing th
areas of driling t
protect animals 4§
human beings

8.33 Analysis of Stakeholder Responses

The stakeholder response matrix demonstrates broagsettoltal engagement involving nationalategy agencies, county departments, conservation
institutions, communiyased organizations, and local service providers. Overall, stakeholder feedback reflects general support for the propose
geothermal project, subject to compliance with regulajaiereents, effective mitigation of environmental and social risks, and meaningful community
engagementable 45below shows the analysis of stakeholder responses
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Table 45 Analysis of Stakeholder Reponses

Stakeholder Issue
Area

Key Risks / Concerns

ESMP Actions

Performance Indicators

Responsibility

Water Resources & | Overabstraction; A Obtain WRA|A Valid abstract]|GDC;
Abstraction permit prior to works
dry season water shortages; A Monthly abstr al WRA
Almplement water abstractiq
monitoring plan A Dam water !
seasonally
ind rPel:ngmereffmnency A Number of wate
implemented
A Desilting
(CSR/climate adaptation)
Forestry & Deforestation; soil erosion; A Vegetation|A Area r e$uvimalrateaf| GDC; KFS;
Vegetation Loss invasive species AReforestation usinpl anted trees (%
indigenous species community nurseries supported
A Establish
nurseries
A Clean mach
invasive species spread
Wildlife & Critical Disruption of elephaf A Mai ntain anfA No. of wil dl i f|GDC; KWS;
Habitat corridors; loss of materni corridors )
areas; habitat degradation A Corridor funct
A Sc he dgwutside d r . .
A Drilling sched

calving season (Sé@gbv)

A 1nstall wil

signage and fencing

A Continuous

monitoring (GPS data)
Air Quality & Toxic | Exposure to geothermalgase§ A | nst al | gasA Gas monitori ng|GDC;HSE  Team
Gases community health risks alarm systems

A Zero fatalengas
A 1 mpl ement ¢

monitoring program
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Stakeholder Issue
Area

Key Risks / Concerns

ESMP Actions

Performance Indicators

Responsibility

A Emergency r
evacuation plans

Noise & Vibration Community disturbance; work{ A Restrict A Noise | evel s w|Contractor, GDC
health impacts (8:00ard5:00pm) (dB)

A Use noi seeA Number of tsmeoeive]

equipment

A Maintain mg
Livelihood Loss of grazing land and A Training ofA Adoption r at e |GDC;County
Restoration livestock livelihoods (zero grazing) | livelihoods in cases of relocation Agricuture

A Financial |
Public Health Risks | Increased disease burden;wa A Heal t h ri sKA Disease i nci de|GDC;County

contamination ) Healt Dept

A water and gA Water quality

controls

A Community K

awareness programs
Community Lack of informed participation] A | mpl ement |[A Number of cons|GDC;CLOs
Egglgggement& conflict Engagement Plan (SEP) A Attendan des PWBc

A Embed FPIC

A Hold regul g

with interpreters
Grievance Redress | Unresolved community A Adopt-leved GBNIA % gri evances r|GDC
Mechanism (GRM) | grievances provided in SEP report .

A  GRM |l og mainta

A Recor d a

grievances within timelines
CSR &Community | Expectations on visible benefiif A Ear | y CSR|/A Number of CSR |[GDC
Benefits (water kiosks, troughs) A % local workfo

A Local ¢

prioritization
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Stakeholder Issue Key Risks / Concerns ESMP Actions Performance Indicators Responsibility
Area
Cultural, Religious | Disruption @ schools, churcheg A Avoi dance A Zero damage t o|GDC;
& Tourism Sites caves sensitive sites .
A Continuous tou
A Maintain afd
crater
Waste Management | Environmental pollution; safet A | mpl emwasie A Waste di sposal]|GDC
hazards management plan A No illegal dum
A Proper di sy
and norhazardous waste
Occupational Worker injuries; accidents A  OHS trainifA Lost Time | nj u|lGDC
Health & Safety provision .
A PPE compliance
A 1 ncidentemr ¢
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8.34 Community/ Public Meetings/ Focus Group Discussions

The meetingswvere carried out in a language thaswappropriate to the differeudiencd.e. English,
Swahili and Masaihd@ publidoarazas werteeld athelocationsas shown iffable 46 below

Table 46. Venues for the public meetings

S/N County Venue Date

1. Narok Duka Moja Primary School | 25" November, 2024
2. Karuka Primary School 26h Novembey 2024
3. Empash Primary School 28h November, 2024
4. KikuyaniPrimary School 29h November, 2024
5. Kajiado KisharuPrimary School 30h November, 2024
6. Ewuaso ACC Office 3d December, 2024
7. Ol odungdur o P|4hDecember, 2024
8. Olgumi Primary School 5h December, 2024

ThePhoto log[Figure#A2 - 49) shovs images of the public baraza meetings that were held during the period
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Figure42 Ongoing Public meeting at Duka Moja on z Figure43 Ongoing public meeting at Karuka Prir
November, 2024 school on 26th November, 2024

Figure 44 Ongoing public meeting at Suswa on @ Figure45 Public meeting at Kikayi Pri. School ot
November, 2024 29th November, 2024

“"‘. : PR : 4 - ‘g X o ? ot ~
Figure 46 Ongoing public meeting at Kisharu prim Figure47. Ongoing Public meeting at Ewuaso Ked
school on 30 November ,2024 ACC's office on 3rd Decemb2024
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Figure48 Ongoing Public meeting at Olodung'uro
Primary School on 4th December, 2024

Figure49 Ongoing Public meeting at Olgumi Prim
School on 5th December, 2024

8.35 Summary of issues liaed and response duringommunity engagement sessions

The following tables represent a summary of various issues and concerns raised during the community

engagement sessions.

a) Summary of @mmunity engagement session held at Duka Moja centre @8" November, 2024.

Table 47 Summary of issues and response at Duka Moja community engagement

Persons Issue raised Response
Olesuru Are there know effects| Exposure to hydrogen sulphide is knéevnause eye, nose
Koima from exposure t¢ throat irritation and headache. These effects are hg

hydrogen sulphide.

dependent on level of exposure/ concentration of hydr
sulphide in the air. In view of this, baseline hydrogen su
measurements will be undertaken with continuougamiogi
to be undertaken in monitoring the concentration of hyd
sulphide. BS leak test will be continuously undertake
minimizing the concentration in the air. In addition,
dispersion modelling will be undertaken once the explq
phase of e project is successful in determining fllout
areas that will inform whether the affected persons w
relocated.

Noise generated from tt

project, especially fro
well testing will affeg
those suffering fron

blood pressure and oth
diseases.

Silencers will be put in place in minimizing noise levelg
well testing operations. Rrammmunication through notices
communities in respective areas will be provided for ope
with high noise levels.

In addition, noisepropagationmodellingwill be undertake
once the exploration phase of the project is success
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