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EXECUTIVE SUMMARY 

Geothermal Development Company (GDC) is mandated with surface exploration, drilling, 

resource management, early generation and promotion of direct utilization of geothermal in 

Kenya. The geothermal resources are located within the Rift Valley with an estimated potential of 

between 7,000 MW to 10,000 MW spread over 14 prospective sites i.e. Menengai, Olkaria, Suswa, 

Longonot, Eburru, Arus-Bogoria, Lake Baringo, Korosi, Paka, Lake Magadi, Badlands, Silali, 

Emuruangogolak, Namarunu and Barrier. In line with these mandates, GDC prepared and 

submitted two (2) ESIA study reports to NEMA on geothermal drilling projects in Menengai i.e. 

proposed installation of 5-10 MWe Modular Geothermal Power Plants at Menengai Caldera 

(NEMA/EIA/5/2/827) and Menengai West Geothermal Drilling Project (NEMA/EIA/5/2/1569) in 

2012 and 2019 respectively. These projects have since been licensed and to date, GDC has drilled 

and tested over 50 wells at the Menengai Caldera, each with an estimated production of 170 MWe. 

Furthermore, GDC initiated a heat park project in 2020 at the Menengai Geothermal Field whose 

aim is to promote sustainable industrial development and reduce reliance on fossil fuels. 

 

Subsequently, Karsan Ramji and Sons Limited (KRSL), entered into a steam supply agreement with 

GDC to set up a 4 Megawatt (MW) captive power generation unit at Main Well 18A within the 

Menengai Geothermal Field to power their proposed cement plant and pozzolana drying. Pursuant 

to Section 58 of the Environmental Management and Coordination Act (EMCA), Cap. 387 of the 

Laws of Kenya, power and infrastructure projects including geothermal development are listed 

under the Second Schedule (10b) as high risk and hence subject to an ESIA Study process. To comply 

with this legal requirement, the proponent contracted Envasses Environmental Consultants Limited 

to prepare an ESIA Study Report.  

 

The Third Schedule of the Environmental Management and Coordination (Impact Assessment and 

Audit) Regulations, 2003, informed the approach and methodology used in data collection, 

analysis and reporting. Data collection methods included reconnaissance survey carried out in June 

2024 to assess the site status and baseline conditions of the project area, literature review, 

environmental media sampling and analysis (ambient air and noise level measurements), 

stakeholder engagement meetings as well as questionnaires. The results of the ESIA study 

demonstrate that the project will have both positive and negative environmental and social 

impacts. The positive impacts include reducing the cost of production and enhancing profitability 

of the company, providing a market for goods and services, decreasing Green House Gases (GHGs) 

emissions (~2,700tCO2/MW annually) thus lowering the proponent’s carbon footprint, potential 

scaling up the use of geothermal energy and creating awareness for its benefits among other 

industry players, employment creation and revenue generation to GDC and the Kenya 

government.  

 

Despite the benefits, the proposed project poses environmental and social risks at installation, 

operation and possible decommissioning phases. Impacts at installation phase include loss of 

vegetation cover, impact of sourcing raw materials from the environment, health and safety risks, 

harmful radiation exposure, air and noise pollution, water demand and waste management. 

Mitigation measures will include landscaping and tree planting to offset losses from vegetation 

clearance, obtaining raw materials from sites which are licensed as per EMCA Cap. 387 of the Laws 

of Kenya, recycling and reusing of materials, providing Personnel Protective Equipment (PPE) to 

the workforce and visitors, implementing strict radiation safety protocols and monitoring systems, 

sensitizing workers on water conservation, managing wastes through adequate collection bins and 

contracting a NEMA licensed waste handler for their disposal. 
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At operational phase, the main concerns will be air and noise pollution, decline in well 

productivity, brine and waste management, health and safety risks, fire hazards and emergencies. 

Air pollution will emanate from release of Non-Condensable Gases (NCGs) such as hydrogen 

sulphide, carbon dioxide, ammonia, methane, hydrogen, nitrogen and argon which constitutes 

5.9% by weight on average of the steam. Carbon dioxide and hydrogen sulphide are the dominant 

components in the NCG accounting for 98% and 1.59% by weight on average respectively. The 

most relevant pollutant considered is hydrogen sulphide because of its potentially significant 

increase during the operational phase. Hydrogen sulphide presents an unpleasant odour at 

relatively low concentrations and toxic if it’s above 150 g/m
3
 as per the First Schedule of the 

Environmental Management and Coordination (Air Quality) Regulations, 2014. Mitigation 

measures will include provision of adequate and appropriate gas masks to workers and visitors to 

the plant and enforcement on their use, installation of hydrogen sulphide abatement systems such 

as Stretford, LO-CAT or Sulferox processes and monitoring plan to facilitate early detection and 

warning. Noise pollution should be mitigated through regular maintenance and servicing of 

machinery/equipment to ensure that they are in good condition.  

 

The productivity of Main Well 18A may decline to unsustainable levels over time in which case the 

proponent will utilize alternative Well No. 35 for steam production, reinject the brine back into 

the geothermal reservoir (Well No. 34) and monitor the amount of geothermal fluid extracted. 

Furthermore, rehabilitation of the existing evaporation ponds should be carried out prior to brine 

disposal. The proponent should also ensure the health and safety of employees and visitors to the 

plant by providing adequate and appropriate PPE and limiting working hours as per the 

Occupational Safety and Health Act (OSHA), 2007. In addition, an emergency response plan 

should be prepared and prominently displayed in strategic areas at the plant, regular fire drills 

undertaken as well as provision of adequate firefighting equipment.  

 

A decommissioning phase is possible in the event of permanent decline (Unsustainable levels) in 

well productivity, closure of the plant by government agencies due to non-compliance with 

environmental regulations as well as natural calamities such as earthquakes, volcanic eruptions. Key 

environmental and social concerns at this phase will be economic decline, health and safety risks, 

and waste generation. To mitigate the impacts, the proponent should prepare and submit a due 

diligence decommissioning audit report to NEMA for approval at least three (3) months in advance.  

 

Despite the anticipated negative environmental and social impacts, the proposed project has 

significant benefits which range from reducing the cost of production and enhancing profitability 

of the company, providing a market for goods and services, decreasing the GHGs emissions hence 

lowering KRSL carbon footprint, potential scaling up the use of geothermal energy and creating 

awareness for its benefits among other industry players, employment creation and income to the 

government. However, the ESIA Study acknowledges the importance of addressing the 

environmental and social risks of the project to ensure its sustainability and hence proposes a suite 

of Environmental Management and Monitoring Plans (EMMPs) corresponding to each project 

phase. Implementing the EMMPs will significantly reduce or in some cases reverse the project’s 

negative environmental and social impacts. On this basis, this report recommends the issuance of 

an EIA License pursuant to the Environmental Management and Coordination Act (EMCA), Cap. 

387 of the Laws of Kenya. 
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1 INTRODUCTION 

1.1 Background information 

Geothermal Development Company (GDC) is mandated with surface exploration, drilling, 

resource management, early generation and promotion of direct utilization of geothermal in 

Kenya. The geothermal resources are located within the Rift Valley with an estimated potential of 

between 7,000 MW to 10,000 MW spread over 14 prospective sites i.e. Menengai, Olkaria, Suswa, 

Longonot, Eburru, Arus-Bogoria, Lake Baringo, Korosi, Paka, Lake Magadi, Badlands, Silali, 

Emuruangogolak, Namarunu and Barrier. In line with these mandates, GDC prepared and 

submitted two (2) ESIA study reports to NEMA on geothermal drilling projects in Menengai i.e. 

proposed installation of 5-10 MWe Modular Geothermal Power Plants at Menengai Caldera 

(NEMA/EIA/5/2/827) and Menengai West Geothermal Drilling Project (NEMA/EIA/5/2/1569) in 

2012 and 2019 respectively. These projects have since been licensed and to date, GDC has drilled 

and tested over 50 wells at the Menengai Caldera, each with an estimated production of 170 MWe. 

Furthermore, GDC initiated a heat park project in 2020 at the Menengai Geothermal Field whose 

aim is to promote sustainable industrial development and reduce reliance on fossil fuels. 

 

Subsequently, Karsan Ramji and Sons Limited (KRSL) (Annexures 1 & 2), entered into a steam supply 

agreement with GDC to set up a 4 Megawatt (MW) captive power generation unit at Main Well 

18A within the Menengai Geothermal Field to power their proposed cement plant and pozzolana 

drying. The project site is geo-referenced at Latitude 0°12'16.21"S and Longitude 36° 05'43.40"E 

(Figures 1 & 2). Pursuant to Section 58 of the Environmental Management and Coordination Act 

(EMCA), Cap. 387 of the Laws of Kenya, power and infrastructure projects including geothermal 

development are listed under the Second Schedule (10b) as high risk and hence subject to an ESIA 

Study process. To comply with this legal requirement, the proponent contracted Envasses 

Environmental Consultants Limited to prepare an ESIA Study Report.  

 

1.2 ESIA approach and methodology 

The Third Schedule of the Environmental Management and Coordination (Impact Assessment and 

Audit) Regulations, 2003 informed the approach and methodology used in preparing the ESIA 

study report. The data collection methods employed included reconnaissance survey carried out in 

June 2024 to assess the site status and baseline conditions of the project area, literature review of 

relevant documents, environmental media sampling and analysis (ambient air and noise level 

measurements), stakeholder engagement meetings as well as questionnaires.  

 

1.2.1 Reconnaissance survey 

The consultant carried out a reconnaissance survey of the site on 6
th
 June 2024. The objective of 

the survey was to undertake a screening and scoping exercise to identify key environmental and 

social issues that would be addressed by the study, carry out stakeholder mapping, establish key 

informants contacts and data requirements for the ESIA process. Environmental screening and 

scoping were informed by the Second Schedule of the Environmental Management and 

Coordination (Impact Assessment and Audit) Regulations, 2003. As per this Schedule the issues 

considered were ecological, socio-economic, landscape use and changes and water (Table 1). 

 

Following the reconnaissance survey, the consultant prepared a Scoping report and Terms of 

Reference (TORs) pursuant to Regulation 11 of the Environmental Management and Coordination 

(Impact Assessment and Audit) Regulations, 2003 which were approved by NEMA (Annexure 3). 
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Figure 1: Location of the proposed project site (Google Earth, June 2024) 

 

 

Figure 2: A section of the proposed project site (Source: Reconnaissance survey, June 2024) 
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Table 1: The scoping and screening criteria used during the reconnaissance survey on the potential 

environmental and social impacts of the proposed 4 MW Geothermal Captive Power Plant (Source: 

Environmental Management and Coordination (Impact Assessment and Audit), Regulations, 2003) 

Scoping issues Key considerations Reconnaissance survey findings 

Ecological 

considerations 

Biological diversity  Impact on vegetation cover and fauna 

Sustainable use  Insignificant   

Ecosystem maintenance  Insignificant  

Social 

considerations 

Economic impact  Reducing the cost of production and enhancing 

profitability of the company 

 Providing a market for goods and services 

 Reducing GHGs emissions (~2,700tCO2/MW 

annually) thus lowering the proponent’s carbon 

footprint 

 Potential scaling up the use of geothermal 

energy and creating awareness for its benefits 

among other industry players 

 Employment creation  

 Revenue generation to GDC and the Kenya 

government 

Social distribution and cohesion  The stakeholders have been engaged and their 

concerns will be addressed during project 

implementation 

Effects on human health 

 

 Air quality degradation causing respiratory 

diseases 

Immigration or emigration  N/A 

Landscape  Views opened or closed  Insignificant  

Visual impacts  Vegetation clearance on a section of the project 

site  

Compatibility with surrounding 

area 

 The project is compatible with the surrounding 

ecosystem 

Amenity opened or closed  Insignificant  

Land use Proposal effects on surrounding 

land uses and land use potential 

in the project area 

 The project is consistent with land use in the 

area 

Proposal effects on the current 

land use potential in the project 

area 

 Insignificant  

Water Water sources (quality and 

quantity) 

 No surface water resources (Streams, dams or 

water pans) within or near the project site 

Drainage pattern or system  Insignificant  

 
1.2.2 Literature review 

Literature review provided data and information on biophysical profile of the site (climate and 

meteorology, hydrology, topography, geology and soils), biological communities (terrestrial flora 

and fauna) and socio-cultural environment (population demographics, community structure, 

cultural properties, land use and cover, economic activities, planned development and public utility 

infrastructure) within the project area. Additionally, literature review was used to bridge gaps in 

data and information collected during site visits and monitoring activities with respect to the scope 

of the ESIA. Documents reviewed included geothermal power plant designs, ESIA Study Reports 

for the proposed installation of 5-10 MWe Modular Geothermal Power Plants at Menengai Caldera 

(NEMA/EIA/5/2/827) and Menengai West Geothermal Drilling Project (NEMA/EIA/5/2/1569), 
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published works and grey literature on project area, Nakuru County Integrated Development Plan 

(CIDP), 2023-2027, and Policy and Legal Instruments by the National and County Governments. 

 

1.2.3 Baseline environmental media sampling and sampling analysis 

Ambient air and noise levels baseline environmental media data was collected in collaboration 

with Lahvens (K) Limited. The results will be used to provide a benchmark for implementing the 

Environmental and Social Monitoring Plans proposed in the ESIA study report throughout the 

project cycle. The approaches and methods used for sampling and analysis of baseline 

environmental media are discussed below. 

 

1.2.3.1 Ambient air quality  

Mobile, static and active monitoring was done by using AQM-09 which integrates the main 

ambient gases and meteorological parameters (Figure 3). The target value was converted into 

voltage signal by operational amplifier circuit, and then filtered through high-precision AD data 

acquisition system. In this method, particulates mainly used laser scattering method to produce 

different scattering light according to different particle diameters under laser scattering conditions. 

The scattered light intensity was collected by a response device, and the particle 4 concentration 

was obtained after amplification, filtering and AD acquisition. The obtained gas concentration and 

particulate matter concentration were displayed on LCD screen in real time, and potentially 

transmitted to cloud platform or environmental protection through GPRS, 4G LTE and other 

network signals, to realize the monitoring of regional environmental quality. 

 

 

Figure 3: Ambient air quality measurements at the project site boundaries (Source: Field work, June 2024) 

 

1.2.3.2 Noise level measurements 

Noise levels were evaluated using a Sound Level Meter Model UT – 351, C150107874. SLM was 

mounted on at 2.0m above ground level and at least 3.5m away from any sound reflecting surfaces 

at a boundary position and measurements taken at timed intervals of 15 minutes every one-hour 

period and stored in SLM’s memory (Figure 4). Noise level measurement was achieved via initial 

examination of existing noise sources of significance. The sound level meter was placed on the 

microphone to reduce any wind interference during measurements.  

 

Further, the equivalent noise level (LAeq), the maximum sound pressure level (Lmax) and the 

minimum sound pressure level (Lmin) during that measurement period were recorded. Factors to 

consider such as time, duration and predictability of the noise emission, amplitude and frequency 

of the noise emission, nature of the source, location of noise sensitive receptors, ambient and 

background noise level, nature and character of the locality, presence of special acoustic 

characteristics and the incongruity or familiarity of the noise during noise survey and site placement 
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were put into consideration. Moreover, as each individual measurement was being taken, the 

nature of the noise climate in the area was assessed and recorded. This comprised an auditory 

observation by the surveyor, as well as identifying those noise incidents which influenced the sound 

level meter readings during that measurement period. 

 

 

Figure 4: Acoustic level measurements at the proposed project site (Source: Fieldwork June, 2024) 

 

1.2.4 Stakeholder engagement  

Stakeholder engagement is a legal requirement under Article 69 of the Kenya Constitution, 2010 

and Regulation 17 of the Environmental Management and Coordination (Impact Assessment and 

Audit) Regulations, 2003. Hence and prior to commencement of the ESIA process, the consultant 

conducted a stakeholder mapping and analysis to determine the individual, groups and institutions 

that will be affected by and have an interest in the project. The consultant then prepared a 

comprehensive list of all the stakeholders in consultation with the proponent and categorized them 

based on interest and influence (Figure 5 & Table 2).  
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Figure 5: Stakeholder analysis and engagement considerations based on interest and influence in the project  

Low (0) STAKEHOLDER INFLUENCE High (5) 

L
o

w
 
(
0
)
 
S
T

A
K

E
H

O
L
D

E
R

 
I
N

T
E
R

E
S
T
 
H

ig
h
 
(
5
)
 



KRSL: ESIA Study Report for proposed 4 MW geothermal power plant  Page 6 

Prepared by: Envasses Environmental Consultants Limited  November 2024 

Table 2: Key categories considered during stakeholder identification and analysis 

Key stakeholder group Stakeholders engaged 

National Government Agencies  Ministry of Interior and National Administration (Deputy 

County Commissioner – Nakuru North Sub-County, Assistant 

County Commissioner – Kiamaina Division, Chief  - Kabatini, 

Rurii, Kiamaina, Menengai, Mulukariro and Kirima locations 

 Kenya Forest Service (Ecosystem Conservator – Nakuru and 

Forester – Menengai station) 

 Geothermal Development Company  

County Government  County Government of Nakuru 

Local community   Residents from Gituamba, Menengai, Kiamaina, Makao, Rurii, 

Kabatini, Bahati, Maili Sita, Maili Saba, Maili Tisa, Ahero and 

Kagoto 

Opinion Leaders  Office of the Area Member of the National Assembly (Bahati 

Sub-County) 

 Office of the Area Member of the County Assembly (Kabatini, 

Kiamaina and Bahati Wards) 

 
Following the analysis, four stakeholder consultation meetings were held and included; 

1. Courtesy meeting with government agencies (Ministry of Interior and National 

Administration and KFS) held on 27
th
 June 2024 

2. Kick off meeting to sensitize stakeholders including local community and government 

agencies on the proposed project held on 28
th
 June 2028 at Maili Saba Police post in 

Kabatini Location  

3. Second Stakeholder meeting to review the draft ESIA study report held on 5
th
 November 

2024 at Dhanji Vocational Training Centre at Kagoto area  

4. Third Stakeholder meeting to review and validate the draft final ESIA study report held on 

15
th
 November 2024 at National Government Constituency Development Fund (NG-CDF) 

Social Hall at Kiamaina area 

 

Additionally, questionnaires were administered to the local community as a supplementary method 

of stakeholder engagement to enrich the ESIA process besides the meetings. The views, comments 

and information gathered from the stakeholders were subsequently synthesized and incorporated 

into the final ESIA study report alongside the proceedings of the meetings which are provided as 

annexures. 
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2 PROJECT DESIGN AND DESCRIPTION 

2.1 Overview of Menengai Geothermal Project   

The Menengai Geothermal Project (estimated potential of 1,600 MW) was initiated in 2020 and a 

market survey rolled out to determine the appetite of industry players to participate in the GDC’s 

Industrial Park and zoned the area for different participants. In 2021, GDC requested for an 

Expression of Interest for the use of steam which Karsan Ramji & Sons Limited (KRSL) participated. 

Further, GDC shared the tariffs for the different products (steam, brine and land rates) with 

shortlisted companies and requested for detailed proposals which KRSL submitted with technical 

input from TOSHIBA. Thereafter, KRSL won the award and entered into a geothermal steam supply 

agreement with GDC.  

 

2.2 Production well pad and fluid collection and reinjection system  

2.2.1 Production well pad 

The proposed project will involve installation, operation and possible decommissioning of a 4 MW 

captive power generation unit at Main Well 18A within the Menengai Geothermal Field to power 

a proposed cement plant and pozzolana drying. Other components will include drying plant and 

cooling towers (Figures 6 & 7). 

 

Figure 6: Layout of the production well pad (Source: Karsan Ramji & Sons Limited, June 2024) 

 

 

 

https://www.gdc.co.ke/blog/glossary/steam/
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Figure 7: The systematic representation of power production process (Source: Karsan Ramji & Sons Limited, 

June 2024) 

 

The production well pad consists of two wells with a Main Well 18A (Figure 8), separator, water 

and atmospheric flash tanks. The two-phase main pipeline will be approximately 100 m long and 

connected to a Webre separator that utilizes centrifugal force to separate water and steam. The 

separator features a tangential inlet, causing water droplets to be forced to the outer spiral path, 

and the steam stream exits from the bottom. 

 

Thereafter, steam will be sent to the power plant through a 70 m long pipeline and brine to a 

horizontal tank to accumulate without increasing the size of the separator. A flash tank will be 

utilized for the geothermal fluid discharge during commissioning and start-up phases and 

emergency. The tank is provided with rocks on top to work as a muffler in case of only steam 

venting.  

 

The steam separator/demister will separate liquid, droplets or mist from the steam up to a certain 

dryness factor before it enters the turbine. The steam will expand through the turbine resulting in 

rotation of the turbine and generator. A crossover carries the steam from the turbine to the 

condenser where it is mixed with cooling water. The condensed steam/cooling water mixture is 

then pumped into the drying plant for heating pozzolana (700 tonnes per day) prior to reinjection 

in Well No. 34 located at Latitude 0°11'59.04"S and Longitude 36° 5'43.12"E (Figure 9). The 

reinjection is undertaken to prevent environmental pollution as well as maintain the geothermal 

reservoir's integrity. In order to avoid silica deposition and achieve the desired steam flow rate for 

the plant design, a higher wellhead pressure is required. Table 3 shows the design parameters for 

the project. 
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In times of decline or Main Well 18A being offline, make up Well No. 35 which is at Latitude 

0°12'30.06"S and Longitude 36° 5'23.59"E on the eastern side of Menengai discontinuity will be 

utilized for steam production (Figure 10). 

 

 

Figure 8: Top (Left) and bottom (Right) sections of Main Well 18A (Source: Reconnaissance survey, June 

2024) 

 

 

Figure 9: Re-injection Well No. 34 within the project area (Source: Reconnaissance survey, June 2024) 

 

Table 3: Design parameter for Main Well 18A (Source: Karsan Ramji & Sons Limited, June 2024) 

Parameter Value 

Steam + Non-Condensable Gases (NCG) flow, t/h 51 

NCG content, %wt (Steam + NCG flow) 1.6 

Brine flow, t/h 50 

Total Mass Flow, t/h 101 

Wellhead pressure, bar 17.88 

Total calculated enthalpy, kJ/kg 1,853 
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Figure 10: Make up well No. 35 within the project area (Source: Reconnaissance survey, June 2024) 

 

2.2.2 Fluid Collection and Reinjection System 

The Fluid Collection and Reinjection System (FCRS) is composed of a production Well 18A, 

separator, water and atmospheric flash tanks, master valve, brine booster pump, steam and brine 

pipeline connecting the well separation system to the power and dryer plants respectively.   

 

The reinjection system is composed of the following:  

 Condensate pipeline at the plant outlet up to the interface point with GDC  

 Condensate reinjection pump, if any  

 Pipeline for the cold brine from the dryer system outlet up to the interface point with GDC 

one cold brine reinjection pump, if needed.  

 

The conditions in FCRS sections are shown in Table 4 below.  

 

Table 4: Conditions of flows in the FCRS (Source: Karsan Ramji & Sons Limited, June 2024) 

No.  Component Pressure, bar (a) Temperature (°C) Total flow (t/h) 

1.  Separator inlet  17.41 205.14 101.74 

2.  Separated steam  17.04 204.29 52.11 

3.  Plant steam inlet  16.56 202.98 52.11 

4.  Pumped brine  19.51 205.21 48.79 

5.  Dryer system brine inlet  18.85 205.02 48.79 

6.  Condensate plant outlet  Depending on the power plant technology 

 

2.3 Plant design  

Two wellhead production unit designs i.e. steam turbine and binary plants were assessed to 

determine the best option for power generation. The preferred design will be determined after 

adoption of the 4 MW wellhead power production unit conceptual design report (Annexure 4) 

and further market scouting entailing a request for a proposal from both binary and steam turbine 

manufacturers to deepen the analysis of technical-economic competitiveness of the plants.   
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2.3.1 Steam turbine plant 

The steam turbine plant (Figure 11) can be designed in two configurations: counter pressure 

(atmospheric discharge) and condensing. The former grants the minimum cost but features low 

efficiencies and complete discharge of the geothermal fluid into the atmosphere, causing possible 

reservoir depletion. The latter features a higher complexity due to the presence of the condenser, 

cooling system, and non-condensable gas extraction system but grants good efficiency and partial 

reinjection of the fluid. 

 

 

Figure 11: The systematic representation of steam turbine plant (Source: Karsan Ramji and Sons Limited, 

2024)  

 

Steam and turbo-generator system  

This system conveys high-pressure steam to the power plant from the well's separation unit. The 

assumed conditions at the power plant inlet are shown in Table 5 below. 

 

Table 5: Steam plant inlet conditions (Source: Karsan Ramji & Sons Limited, June 2024) 

Parameter Value 

Pressure, bar 16.8  

Temperature, °C  202.5 

Flow rate, t/h  32.3 

NCG, %wt (Flow rate) 1.6 

Enthalpy, kJ/kg 2,751.9 

 

The steam turbine power plant is composed of the following components: 

• Demister to remove any remaining moisture from the steam  

• Condensing steam turbine, configured as a single flow axial unit  

 

Condenser system 

In the system, a direct contact type main condenser is foreseen, which condenses the exhaust steam 

from the turbine using the cooling water from the wet cooling tower. 
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Cooling water system 

The cooling water system comprises of a tower, generator and oil coolers, hot-well and water 

pumps. The hot-well pumps transfer the condensate to the cooling tower, where the water is 

cooled and returned to the condenser to begin the cycle again.  

 

Gas removal system 

Non-Condensable Gases (NCG) are extracted from the main condenser through a hybrid system 

composed of ejectors and liquid ring vacuum pumps. An inter-condenser is foreseen between the 

ejectors and liquid ring vacuum pumps to cool down the NCGs and remove water from the motive 

fluid and at the condenser outlet. A portion of the main steam is diverted to the ejectors. Non-

Condensable Gases (NCG) after the separator are directed to the cooling tower fan stacks where 

they are mixed and distributed to the atmosphere. 

 

2.3.2 Binary plant 

A binary plant uses a secondary working fluid operating in a closed cycle to generate electricity. In 

this case, the common binary plant that is Organic Rankine Cycle (ORC) was preferred (Figure 12). 

The assumed conditions at the power plant inlet are the same as the steam turbine as presented in 

Table 5. The ORC is composed of primary heat exchangers, turbines, feed pumps, condenser, 

recuperator (if any), knock-out drums and cooling water system.  

 

 

Figure 12: The systematic representation of binary plant (Source: Karsan Ramji and Sons Limited, 2024) 

 

Organic Rankine Cycle (ORC) 

The primary heat exchangers are designed in a shell and tube configuration, with the geothermal 

steam flowing in the tubes allowing easier cleaning. The system features an evaporator and pre-

heaters fed by geothermal steam, vapor component of the geothermal fluid and corresponding 

liquid stream (condensate) respectively.  

 

Downstream the evaporator, a knock-out drum, integrated into the heat exchangers or as an 

independent piece of equipment, separates the steam and the condensate feeding the pre-heaters. 
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Another knock-out drum separates the condensate and NCG + steam stream at the ORC outlet. 

The former will be mixed with the condensate exiting the pre-heater coming from the first knock-

out drum before the make-up and reinjection line, while the latter is mixed and distributed to the 

atmosphere with the volume of air driven by the tower fans. An internal heat exchanger, the 

recuperator or regenerator, transfers heat from the turbine outlet low-pressure organic vapor to 

the organic liquid from the pump. A condenser, configured as a shell and tube heat exchanger with 

cooling water flowing in the tubes, condenses the low-pressure organic vapor from the recuperator 

into a liquid flow feeding the pump.  

 

Cooling water system 

The cooling water system comprises of a tower, generator and oil coolers, and water pumps. It 

cools the water from the condenser through evaporation. In the process, part of the water 

evaporates; thus, a make-up of condensate from the knock-out drums will grant the water balance 

in addition to the reinjection.  

 

2.4 Land ownership  

The proposed project lies within Menengai Geothermal Field which is under the management of 

GDC. The proponent, KRSL, has a geothermal steam supply agreement with GDC for usage of the 

area for installation and operation of 4 MW captive power generation unit at Main Well 18A 

(Annexure 5).  

 

2.5 Project budget 

The project budget is estimated to a total of Kenyan Shilling One Billion, Two Hundred Million 

Only (KES 1,200,000,000) (Annexure 6). The statutory charge of 0.1% payable to NEMA is 

therefore KES 1,200,000. The payment is done via the e-citizen platform after receipt of an invoice 

from NEMA. 
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3 BASELINE ENVIRONMENTAL AND SOCIAL CONDITIONS 

The assessment of baseline environmental and social conditions of the project site was carried out 

using both primary and secondary data sources. This section details on the findings of the baseline 

monitoring which will form the basis for impact and mitigation measures monitoring and 

improvement of the geothermal power plant environmental and social performance during the 

entire project cycle. 

 

3.1 Status of geothermal energy in Kenya  

The geothermal energy capacity in Kenya is ~940 MW and expected to increase to ~2,587 MW 

by 2040 (EPRA, 2022) (Figure 13). In the first quarter of 2023, geothermal power output increased 

by 46%, reaching 1,506.33 GWh, playing a crucial role in compensating for a 47% decline in 

hydropower due to drought conditions. This performance underscores geothermal energy's 

reliability as a stable power source, vital for maintaining the national grid's integrity. Further, 

geothermal energy (29.9%) accounted for the highest interconnected electric capacity in Kenya in 

2022. This was followed by hydropower (27.5%), fossil fuel (21.3%), wind (14.3%), solar (6.9%) 

and bioenergy (0.07%).  

 

 

Figure 13: Geothermal energy projections in Kenya from 2020 to 2040 (Source: EPRA, 2022) 

 

3.2 Bio-physical profile 

3.2.1 Climate 

The project area is classified into two main agro-climatic zones. The lowland areas of Mogotio and 

Kisanana in the north are located in semi-arid zone IV with an annual rainfall of 800 mm and mean 

temperatures of 30°C. Njoro, Bahati and parts of Kampi ya Moto divisions with an altitude of 

between 1800 m and 2400 m above sea level and average rainfall of between 760 mm and 1270 

mm per year fall within a dry sub-humid equatorial climatic zone. Around Nakuru area, mean 

annual rainfall is approximately 900 mm. Rainfall is bimodal with the long and short rains occurring 

in March to July and September to November respectively. Temperatures vary with topography 

and range from 9.4 °C to 29.3 °C (Figure 14). 
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Figure 14: Average rainfall and temperature distribution for Nakuru County in 2023 (Source: World Weather 

Online, June 2024) 

 

3.2.2 Topography 

The project site lies within the Menengai Geothermal Field characterized by large and expansive 

caldera covering an area of approximately 88 km
2
. The caldera features steep and rugged walls 

that rise to an elevation of 2,278 m above mean sea level from the crater floor. The floor of the 

caldera is uneven, dotted with numerous lava flows and domes, reflecting its volcanic origins and 

ongoing geothermal activity. This rugged terrain is interspersed with fissures and faults associated 

with the East African Rift System (EARS).  

 

3.2.3 Geology and soils 

Menengai Caldera is a massive shield volcano located within the East African Rift System (EARS) 

that extends for 3500 km from the southern end of the Red Sea through to the Indian Ocean off 

Mozambique and approximately 200-250 km wide. The Menengai Caldera is characterized by two 

trachytic main rock series by age. The older one is that of Pliocene which is characterized by two 

successive strata. The earlier one is of Pliocene and is characterized by phonolitictrachytes. These 

appear to have formed during volcanic processes before the formation of the caldera as depicted 

by their outcrops on its walls. Overlying the phonolitictrachytes is the successive stratum that 

comprises welded vitreous tuffs and ignimbrites. These extend briefly outwards from the ring 

structure, except markedly longer extensions towards south east and north-west, with bias towards 

northwest direction. This implies a major direction of flow during the volcanic episode. 

 

The younger rock series is recent (Quaternary) and is characterized by trachyte flows. Glassy flows 

are common among the recent series. This series cover almost all the caldera floor and its 

occurrence depicts products of volcanic processes that accompanied or followed after the caldera-

collapse. However, the caldera does not show any sign of volcanic activity presently and forms a 
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major resource for geothermal energy development. Two rift floor tectono-volcanic axes (TVA), 

Molo and Solai, are important in controlling the geothermal system at the caldera.  

 

Upper Menengai lavas cover the floor of the caldera concealing the rocks of the older volcano 

composed of peralkaline and silica-oversaturated trachyte flows, and scoria cones (Macdonald et 

al., 2006). Fumaroles are also found randomly distributed in the caldera with its steam having low 

contents of carbon dioxide, hydrogen sulphide, hydrogen, methane and nitrogen. Gas geo-

thermometry based on carbon dioxide and hydrogen sulphide indicates that the reservoir 

temperatures are greater than 250°C (Simiyu, 2008).  

 

Soils are vitric Andosols developed on volcanic ash and are well drained, moderately to deep, dark 

to reddish brown, stony and saline having low to moderate fertility. 

 

3.2.4 Hydrology 

The Menengai area lies on the rift floor that gently slopes northwards. On the east, Bahati and 

Marmanet scarps bound the eastern inner rift trough and are relatively higher and wetter grounds. 

To the west, the rift floor slopes gently into a series of ridges connecting Mau-Londiani-Kilombe 

hills. The surface drainage system is therefore largely internal from the east and the western scarps. 

On the rift floor, the drainage is mainly from Menengai Caldera northwards with the exception of 

the drainage from the southern rim into Lake Nakuru. The permanent rivers in the area are Molo 

and Rongai in the North West area. The perennial rivers are the Crater and Olbanita streams in 

the eastern parts. The North-South, North East-South West, and North West-South West trending 

fault/fracture systems provide underground channels resulting to stream water disappearing 

underground at some areas interrupting the Olbanita stream at several places. Other surface water 

bodies include Lakes Nakuru and Solai, and the Olbanita swamp.  

 

Lake Nakuru represents the intersection of a piezometric and topographic surface. The ground 

water around and northwest of Lake Nakuru is controlled by a sedimentary formation comprising 

of sediments and reworked pyroclastics. The boreholes to the north and northwest of the lake 

show water contamination indicating interconnection. The same sedimentary formations are found 

in the boreholes located in the east of Menengai caldera implying connectivity with the North-

South running Solai tectonic axis. On the eastern rim, a cold spring occurs at the foot of the caldera, 

further confirming that the southern part of the Solai tectonic axis is an important control for 

groundwater movement. The Olbanita swamp is located in an area dominated by dry and 

thermally anomalous boreholes. The productive ones are characterized by very shallow, low-yield 

aquifers that get depleted fast since the deeper formations are impervious. These are perched water 

bodies adjacent to the swamp. The swamp owes its existence to impervious bedrocks that have 

been affected by hydrothermal alteration. The formations underlying the swamp are the ignimbrite 

beds that show marked hydrothermal alteration. 

 

3.2.5 Baseline air quality 

Air quality survey was conducted for short term exposure levels as the preferred time weighted 

averages in order to measure and quantify the air pollutant so as to determine the current existing 

conditions. The results of the gaseous concentrations and particulate parameters were thereafter 

correlated against the Environmental Management Coordination (Air Quality) Regulations, 2014 

(Annexure 7). The findings of the monitoring indicated that all parameters were within the 

standards prescribed under the First Schedule of the Environmental Management and Coordination 

(Air Quality) Regulations, 2014 (Table 6). 
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Table 6: Average results for particulate matter and gaseous parameters (Source: Lahvens (K) Limited, 2024) 

Monitoring Locations PM2.5 

μg/m
3
 

PM10 

μg/m
3
 

CO 

mg/m
3
 

SO2 

ppm 

NO2 

ppm 

O3 

ppm 

H2S 

μg/m
3
 

East Project Boundary 1 (EPB-1) 

N: -0° 12' 18.072” 

E: 36° 05' 43.152” 

2.50 11.80 <0.001 0.0005 0.0011 0.0184 <0.01 

West Project Boundary 2 (WPB-2) 

N: -0° 12' 16.4664” 

E: 36° 05' 41.640” 

4.80 13.67 <0.001 0.0012 0.0018 0.0189 <0.001 

North Project Boundary 3 (NPB-

3)-GDC Well 18 

N: -0° 12' 19.332”  

E: 36° 05' 41.28” 

1.60 5.20 <0.001 0.0011 0.0012 0.0169 <0.01 

Air Quality Regulations, 2014 - - 4 0.191 0.2 0.12 150 

 

3.2.6 Baseline noise levels measurements 

Noise levels measurement was conducted at three selected locations within the project site. The 

survey locations were referenced as Project Boundary (PB)-1 to PB-3. The obtained acoustic results 

were thereafter correlated against the Environmental Management and Coordination (Noise and 

Excessive Vibration Pollution) (Control) Regulations, 2009 to ascertain compliance. (Annexure 7) 

The highest and lowest diurnal noise emissions were recorded at the West Project Boundary 2 

(49.30 dBA) and GDC-Well 18A (44.0 dBA) respectively while the average Leq at the project site 

averaged 46.3 dBA. The average noise levels across all the survey locations complied with the 

Environmental Management and Coordination (Noise and Excessive Vibrations Pollution) 

(Control) Regulations, 2009 (Table 7). 

  

Table 7: Summary results of noise levels measurement (Source: Lahvens (K) Limited, 2024) 

Measured Sound Pressure Level (Noise) (dBA) Diurnal LAeq average results Noise Regulations, 2009 

East Project Boundary 1 (EPB-1) 

N: -0° 12' 18.072” 

E: 36° 05' 43.152” 

45.60 55 

West Project Boundary 2 (WPB-2) 

N: -0° 12' 16.4664” 

E: 36° 05' 41.640” 

49.30 55 

Geothermal Development Company (GDC)-

Well 18A Site (GDCW18) 

N: -0° 12' 19.332” 

E: 36° 05' 41.28” 

44.0 55 

Average 46.3 55 

 
3.3 Ecological profile  

The vegetation in the Menengai Caldera includes a mix of indigenous and exotic plant species 

adapted to the local climate and soil conditions. Previous studies have documented a total of 81 

plant species from five sites within the Caldera comprising of herbs (46%), shrubs (22%), grasses 

(17%) and trees (15%).  Common plant species found at the project site include Searsia lucida, 

Ficus glumosa Delile, Tarchonanthus camphoratus and Roman cassie (Figure 15).  

 

Further, previous studies have documented a total of six mammals (Cheetah, Slender mongoose, 

Tree hyrax, Hare, Kirk‘s dik-dik and Reed bucks) and seven birds (Guinea fowl, Doves, Eagles, 

Crows, Weaver birds, Hornbill and Horus swift) within the Caldera. Nevertheless, for the project 

site, the most dominant fauna are reptiles comprising of snakes and gecko lizards. Moreover, 

mammals, bird and wildlife species weren’t sighted at the project site.  
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Figure 15: Existing vegetation cover at the project site (Source: Reconnaissance survey, June, 2024) 

 

3.4 Social, cultural and economic profile 

3.4.1 Population  

The project area lies in Kabatini location within Kabatini ward in Nakuru-North Sub-County. 

Kabatini location where the project site lies has a population of approximately 5,957 people 

comprising of 2,887 males and 3,070 females. The sub location has 1,528 households with a 

population density of 1,001 persons per km
2
 (Kenya National Bureau of Statistics, 2019). 

 

3.4.2 Community structure  

The project area is mainly inhabited by the Agikuyu community who are the natives. The pattern 

of human settlements is both linear and nucleated attributed to the presence and accessibility of 

various social amenities as well as a well-developed infrastructure network encompassing roads, 

water supply, and electricity. Moreover, these settlement patterns are significantly influenced by 

the agricultural potential of the region, with areas characterized by fertile soils attracting higher 

concentrations of population. 

 

3.4.3 Land use  

Land use in the area includes geothermal well production stations, vegetation, camp site and roads. 

The project lies within other existing geothermal power stations such as Sosian Menengai and 

Menengai II (Figure 16). 

 

 

Figure 16: Menengai II Geothermal power station within the project area (Source: Reconnaissance survey, 

June 2024) 
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3.4.4 Sources of livelihoods 

The major economic activities within the area include agriculture, livestock keeping, transport, 

tourism, formal and informal employment. To boost economic productivity and competitiveness, 

Nakuru is a member of Central Region Economic Block (CEREB) consisting of nine other Counties 

namely Embu, Kirinyaga, Kiambu, Meru, Muranga, Tharaka Nithi, Laikipia, Nyeri, and Nyandarua. 

Central Region Economic Block (CEREB) leverages economies of scale in the region in order to 

improve the livelihoods of people through joint implementation of projects and programme. 

Central Region Economic Block (CEREB) contributes the second largest share of the Country's 

economy at 23.8% of the total National Gross Domestic Product (Gross County Product Report, 

2021). 

 

3.5 Environmental profile  

3.5.1 Transport infrastructure 

The County had a total road network of 10,067 km out of which approximately 92.6% and 7.4% 

are unpaved and paved respectively. The project site is within Menengai Caldera and can be 

accessed via a murram road off Nakuru-Sigor road. 

 
3.5.2 Water supply 

The main water resources in Nakuru County comprise of rivers, shallow wells, springs, dams, pans 

and boreholes. The water resources in the area include Wanyororo spring, Crater stream 

(Kandutura) and boreholes. During the reconnaissance survey, no surface water resources (Streams, 

dams or water pans) were observed within or near the project site. 

 

3.5.3 Waste management 

The management of liquid waste in Nakuru County is very poor with approximately 3.4% 

sewerage coverage. The prevalent onsite services are poor and due to inefficient transport and 

treatment, approximately 65% of untreated wastes end up into the environment. It is estimated 

that only 15.3% of the households are connected to main sewer line and 76.9% of the households 

use pit latrines. During the survey, it was noted that there was no sewer line within the project 

area and GDC have designated reinjection wells for disposal of brine from the geothermal fluids 

during the operational phase.  
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4 ENVIRONMENTAL AND SOCIAL IMPACTS AND MITIGATION MEASURES 

The project will have both positive and negative impacts at all stages of implementation.  

 

4.1 Project benefits 

The proposed geothermal power plant will have significant benefits to the proponent and both 

the national and county government. There will be both direct and indirect benefits which include; 

 

1. Reducing the cost of production and enhancing profitability of the company 

The cement industry in Kenya consumes ~4 Gigajoule/tonne of cement with ~110 kWh of 

electrical energy needed. The cost of electricity from conventional sources such as fossil fuels, 

hydropower among others is ~KES 15.90 per kWh, resulting to a cost of ~KES 1,749 per tonne 

of cement. In contrast, geothermal energy provides electricity at a lower rate, ~KES 6.63 per 

kWh, which translates to an electricity cost of ~KES 729 per tonne. This difference of KES 1,020 

per tonne will result in substantial savings since energy accounts for approximately 30-40% of 

total production costs in the cement industry. Additionally, geothermal energy offers a stable 

and reliable source of power improving the company's profitability and market 

competitiveness. 

 

2. Providing a market for goods and services 

The proposed project will create market for goods and services during installation and 

operational phase. The project will source raw materials including power and drying plants, 

cooling towers, building blocks, cement, steel, among others costing approximately KES 

1,000,000,000. Additionally, the project will require services such as EIA, plumbing, electrical 

fittings/repairs, security among others.  

 

3. Reducing GHGs emissions thus lowering the proponent’s carbon footprint 

Geothermal energy has significant potential to reduce GHG emissions in cement production 

compared to conventional power sources which contribute ~8% of the world’s carbon 

footprint. Each tonne of cement produced using fossil fuels results in ~0.8 tonnes of CO2 

emissions. By utilizing geothermal energy, the proponent will reduce GHGs emissions, 

approximately 2,700tCO2/MW annually, thereby lowering the carbon footprint. Furthermore, 

implementing geothermal energy in cement manufacturing aligns with the Kenya Energy 

Transition & Investment Plan (ETIP), 2023-2050, which aims to achieve Net Zero carbon 

emissions.  

 

4. Potential scaling up the use of geothermal energy and creating awareness for its benefits 

among other industry players 

The project will demonstrate the viability of using geothermal energy for cement production, 

which can be replicated by other manufacturers in Kenya and beyond. By successfully 

implementing a 4 MW power plant and a drying unit using geothermal steam, the proponent 

will set an example of how geothermal energy can be effectively integrated into cement 

manufacturing processes. By demonstrating the potential to lower energy costs and increase 

competitiveness through geothermal energy, the project will raise awareness among other 

industry players about the benefits of adopting this renewable source. 

 

5. Employment creation  

The project will offer a wide spectrum of employment opportunities throughout the project 

cycle, for both skilled and unskilled workers. The workforce will include contractors, masons, 

carpenters, welders, painters, plumbers, engineers and electricians among others.  
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6. Revenue generation to GDC and the Kenya government 

The Kenya government will earn revenue in terms of taxes generated during the acquisition of 

licenses and products consumed during installation phase i.e. the proponent will be required 

to pay a 0.1% statutory fee of the project cost to NEMA and construction material will be 

taxable 16% VAT. Additionally, GDC will earn revenue from early generation. 

 

4.2 Negative environmental and social impacts 

Although the proposed geothermal power plant will have positive impacts, there will be negative 

impacts at installation, operational and decommissioning phases. The significance of these impacts 

(environmental risk rating) is based on likelihood and consequence considered within the context 

of without and with mitigation measures. The latter assumes that the recommended mitigation 

measures and the Environmental Management Plan (EMP) are implemented and effective in 

mitigating the impacts (Guidance Note – IUCN Environmental & Social Management System 

Manual, 2020).  

 

Likelihood represents the possibility that a given risk event is expected to occur. The likelihood is 

established using the following five ratings: Very unlikely to occur (1), Not expected to occur (2), 

Likely – could occur (3), Known to occur - almost certain (4) and Common occurrence (5). 

 

Consequence refers to the extent to which a risk event might negatively affect environmental or 

social receptors (Table 8). 

 

Table 8: Rating consequence of environmental and social risks  

Consequence level Description  

Severe (5) Adverse impacts on people and/or environment of very high magnitude, including 

very large scale and/or spatial extent, cumulative, long-term (permanent and 

irreversible); receptors are considered highly sensitive.  

Major (4) Adverse impacts on people and/or environment of high magnitude, including large 

scale and/or spatial extent of certain duration but still reversible if sufficient effort is 

provided for mitigation; receptors are considered sensitive.  

Medium (3) Adverse impacts of medium magnitude, limited in scale (small area and low number 

of people affected), temporary, impacts are relatively predictable and can be 

managed and/or mitigated.  

Minor (2) Adverse impacts of minor magnitude, very small scale and only short duration, may 

be easily avoided, managed, mitigated. 

Negligible (1) Negligible or no adverse impacts on communities, individuals, and/or on the 

environment. 

 

Impact significance is established by combining likelihood and consequence of a risk event (Table 

9). The significance rating signals how much attention the risk event will require during project 

development and implementation as well as mitigation measures to be put in place.  

 

Table 9: Environmental and social impacts significance  

 Likelihood of occurrence 

Very unlikely to 

occur (1) 

Not expected to 

occur (2) 

Likely (3) Known to occur (4) Common 

occurrence (5) 

I
m

p
a
c
t
 

Severe (5) Moderate High  Very high Very high Very high 

Major (4) Low Moderate High  Very high  Very high 

Medium (3) Low Moderate Moderate High Very high 

Minor (2) Low Low Moderate Moderate High 

Negligible (1) Very low Low Low Low Moderate  
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Table 10 below illustrates the risk impact significance for the proposed project. 

 

Table 10: Risk and impact significance matrix for the geothermal power plant 

Environmental impact  Magnitude of 

impact at installation 

phase 

Magnitude of impact 

at operational phase 

Magnitude of impact 

at decommissioning 

phase 

WOM WIM WOM WIM WOM WIM 

Loss of vegetation cover       

Impacts of obtaining raw 

materials from the environment 

      

Air pollution       

Noise pollution       

Brine management       

Decline in well productivity       

Health and safety risks       

Fire hazards and emergencies       

Harmful radiation exposure       

Water use and effluent 

management 

      

Solid waste management       

Storm water management       

Oil spills       

Economic decline        

*WOM; Without Mitigation, WIM; With Mitigation 

 

Legend 

Impact magnitude Colour 

Negligible  

Low  

Moderate  

High  

 

4.3 Installation phase impacts  

4.3.1 Loss of vegetation cover 

Site preparation will involve vegetation clearance and civil works. The proposed site is endowed 

with a number of tree species including Searsia lucida, Ficus glumosa Delile, Tarchonanthus 

camphoratus and Roman cassie. These trees will have to be felled to pave way for the installation 

activities. Vegetation cover plays an important role in preventing soil erosion, carbon sequestration 

and habitat for other organisms among others. Therefore, clearance of the vegetation would lead 

to the loss of these benefits. The project designs have incorporated use of overhead pipelines 

(Figure 17) to minimize vegetation clearance at the project area.  
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Figure 17: One of the GDC’s overhead pipeline within the project area (Source: Reconnaissance survey, June 

2024) 

 

Recommended mitigation measure 

1. Landscaping after completion of the project 

 

4.3.2 Impacts of obtaining raw materials from the environment  

The installation of power and drying plants, cooling towers as well as laying of steam pipes will 

require raw materials mainly steel, sand, ballast and cement among others. Extraction of such 

materials requires mining and industrial process which alter the natural landscape and contribute 

to pollution leading to environmental degradation and social impacts at the point of origin. 

 

Recommended mitigation measures 

1. Source raw materials from sites and industrial establishments that are licensed as per the 

Environmental Management and Coordination Act Cap. 387 of the Laws of Kenya 

2. Procure quantities of construction materials in line with the Bill of Quantities prepared by 

a Licensed Quantity Surveyor 

3. Re-use construction materials such steel cuttings which can be recovered 

 

4.3.3 Health and safety risks 

Machinery operations, use of construction tools and the actual installation activities are likely to 

expose the workforce, neighbors and visitors to health and safety risks such as accidental falls, air 

and noise pollution which could lead to injuries, impairment and death.  

 

Furthermore, poorly disposed wastes may act as breeding sites for disease causing vectors leading 

to outbreaks of waterborne illnesses such as cholera, typhoid, and malaria. Moreover, the influx 

of construction workers may put pressure on existing local resources, cause social conflicts, 

promiscuity and sexually transmitted diseases. 

 

Recommended mitigation measures 

1. Ensure civil and structural designs of the geothermal power plant are prepared by a 

registered engineer and approved by the County and National Construction Authority 

(NCA) 
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2. Installation works should only be carried out by a contractor who is registered with the 

NCA at the appropriate class and supervised by a registered engineer/architect 

3. Enforcing adherence to safety procedures and preparing contingency plan for accident and 

incident responses 

4. Registration of the site as a workplace with the Directorate of Occupational Safety and 

Health Services (DOSHS) 

5. Procure and provide adequate and appropriate Personnel Protective Equipment (PPE) to 

workers and visitors to the site and enforce their use 

6. Erect safety signage and boards at all construction zones  

7. Provide workers with correct tools for jobs assigned and train on their use 

8. The contractor should obtain insurance cover for the workers and visitors 

9. New employees and visitors should always be inducted on safety at the workplace 

10. Sensitize workers, neighbors and other stakeholders on risks associated with installation 

works for enhanced self-responsibility on personal safety 

11. Ensure moving parts of machines and sharp surfaces are securely protected with guards to 

avoid unnecessary contacts and injuries 

12. Provide a fully equipped first aid kit and trained personnel at the project site 

13. Comply with provisions of the Occupational Safety and Health Act (OSHA), 2007 

14. Comply with guidelines provided under the National Construction Authority Act, 2014 

 

4.3.4 Harmful radiation exposure 

Excavation and rock blasting may expose the workers to radioactive elements such as radon, 

uranium, and thorium. While the levels of radioactivity are typically low, prolonged exposure can 

pose health risks to workers. 

 

Recommended mitigation measures  

1. Implement strict radiation safety protocols and monitoring systems, adhering to the 

Radiation Protection Act Cap. 243 of 2012 and Energy Act, 2019 

2. Prepare and implement a comprehensive Radiation Management and Monitoring Plan  

 

4.3.5 Air pollution 

During the installation process, various activities such as offloading of construction materials and 

civil works will result to generation of particulate matter. Additionally, fugitive dust from unpaved 

access roads and emissions from equipment, machinery, and Heavy Commercial Vehicles (HCVs) 

transporting materials to the site will contribute to air pollution. This may lead to air quality 

degradation which poses health risks such as respiratory diseases and visual disturbances for 

workers, neighbors and visitors to the project site if it exceeds 100 µg/Nm
3
 as per the First Schedule 

of the Environmental Management and Coordination (Air Quality) Regulations, 2014. 

 

Recommended mitigation measures 

1. Install appropriate and adequate dust screens around the project site  

2. Watering the unpaved access roads to minimize fugitive dust emissions 

3. Cover stockpiles of construction materials (aggregates, sand and fill material) to reduce dust 

emissions especially during windy conditions 

4. Procure, provide and enforce the use of dust masks to workers and visitors to the project 

site  

5. Use serviceable machinery/equipment and trucks 

6. Comply with provisions of the Environmental Management and Coordination (Air Quality) 

Regulations, 2014 
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4.3.6 Noise pollution  

Noise pollution will emanate from installation of power and drying plants, cooling towers, laying 

of steam pipes, machinery and equipment operations, and heavy trucks accessing the site. The 

exposure to noise levels exceeding 60dB, as specified in the Second Schedule of the Environmental 

and Management Co-ordination (Noise and Excessive Vibration Pollution) (Control) Regulations, 

2009, poses a risk of hearing impairments and disturbances to workers, neighbors and visitors to 

the site. 

 

Recommended mitigation measures 

1. Provide adequate PPE such as ear muffs to workers and visitors to the site and enforce their 

use 

2. Delivery of raw materials, installation and fabrication works should be limited to day time 

hours only between 8am to 5pm 

3. Comply with the provisions of the Environmental Management and Coordination (Noise 

and Excessive Vibration Pollution) (Control) Regulations, 2009 

 

4.3.7 Solid waste management 

The installation activities and civil works will generate solid waste such as biomass, overburden, 

metal and steel cuttings, plastics, wrappings, oil and fuel containers and tyres among others. 

Workers at the site will also generate domestic waste such as food leftovers. Poor disposal of solid 

wastes has negative environmental impacts and can create breeding grounds for disease carrying 

vectors like mosquitoes and flies, posing potential health risks to workers. Hence the proponent 

should implement measures to ensure proper management of solid wastes. 

 

Recommended mitigation measures 

1. Use of overburden in backfilling and landscaping post installation activities  

2. Procure appropriate infrastructure for solid waste management including receptacles with 

segregation capacity  

3. Designate a central waste collection area for construction debris and commercial wastes 

4. Sensitize construction workers on the process of solid waste collection, segregation and 

proper disposal. 

5. Contract a NEMA licensed waste handler to dispose-off the solid wastes  

6. Comply with provisions of the Environmental Management and Coordination (Waste 

Management) Regulations, 2006 and Sustainable Solid Waste Management Act, 2022 

 

4.3.8 Water use and effluent management  

Water will be required for drinking, concrete mixing, curing, dust management and sanitation 

purposes and sourced from water bowsers. Based on the projected workforce of 100 people at 

installation, water demand will be at most 20m
3
 per day. Out of these, 10% (2m

3
) will be used for 

domestic purposes and will generate 1.4m
3
 of effluent which will need to be disposed of. The rest 

of the water soaks into ground areas within the project site. Poor disposal of the effluent generated 

has the potential to pollute the environment.  

 

Recommended mitigation measures 

1. Sensitize the workforce on water conservation and management  

2. Procure and deliver to the site mobile toilets from a NEMA licensed waste contractor  

3. Comply with provisions of the Environmental Management and Coordination (Water 

Quality) Regulations, 2006 
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4.3.9 Storm water management 

Storm water from the site is likely to affect the installation works especially during the rainy season. 

There will be increased surface runoff due to the impervious areas created during the installation 

of the power and drying plants as well as cooling towers. The impervious areas are more likely to 

have runoff coefficients as compared to natural areas and this leads to an increase in potential 

floods and collapse of civil works. 

 

Recommended mitigation measures 

1. Design a storm water management plan that minimizes impervious area runoff by use of 

recharge areas and detention and/or retention with graduated outlet control structures 

2. Limit access road gradients to reduce run-off induced erosion 

3. Provide adequate drainage systems to minimize and control run-off 

 

4.3.10 Oil spills 

Potential oil spills may occur during servicing and maintenance of vehicles and machinery. A release 

of petroleum products may lead to soil contamination hence degrading the environment.  

 

Recommended mitigation measures 

1. Develop and implement an oil spill containment plan for the site 

2. Procure and train workers on the use of oil spill response kits 

3. Avoid servicing of HCVs at the site 

 

4.4 Operational phase impacts 

4.4.1 Air pollution 

Geothermal power production in high-temperature geothermal fields releases Non-Condensable 

Gases (NCG) such as carbon dioxide, hydrogen sulphide, ammonia, methane, hydrogen, nitrogen 

and argon which constitutes 5.9% by weight on average of the steam. Carbon dioxide and 

hydrogen sulphide are the dominant components in the NCG accounting for 98% and 1.59% by 

weight on average respectively. The most relevant pollutant considered is hydrogen sulphide 

because of its potentially significant increase during the operational phase. Hydrogen sulphide 

presents an unpleasant odour at relatively low concentrations and toxic if it’s in excess of 150 g/m
3
 

as per the First Schedule of the Environmental Management and Coordination (Air Quality) 

Regulations, 2014. Other sources of air pollution will include water vapor plumes from the cooling 

towers and exhaust fumes from equipment, machinery and vehicles accessing the facility.  

 

Recommended mitigation measures 

1. Procure and provide adequate gas masks to workers and visitors to the plant and enforce 

their use 

2. Install hydrogen sulphide abatement systems such as Stretford, LO-CAT or Sulferox 

processes 

3. Develop and implement hydrogen sulphide monitoring plan to facilitate early detection 

and warning 

4. Conduct quarterly air quality monitoring  

5. Comply with the provisions of the Environmental Management and Coordination (Air 

Quality) Regulations, 2014  

 

4.4.2 Noise pollution 

The operations of the plant will lead to noise being produced from steam flushing and venting, 

turbines, generators, fans and water flow in cooling towers as well as movement of trucks in and 
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out of the facility. The noise levels produced may be above the stipulated maximum permissible 

noise levels as per the First Schedule of the Environmental Management and Coordination (Noise 

and Excessive Vibration Pollution) (Control) Regulations, 2009 and may have auditory effects to 

the workers, visitors to the site and the neighbors.  

 

Recommended mitigation measures 

1. Procure and provide adequate earplugs to workers at peak noise producing areas 

2. Regularly service machinery and equipment to ensure that they are in good condition 

3. Sensitize truck drivers to avoid unnecessary hooting and running of vehicle engines 

4. Comply with the provisions of the Environmental Management and Coordination (Noise 

and Excessive Vibration Pollution) (Control) Regulations, 2009 

 

4.4.3 Decline in well productivity  

Geothermal well productivity typically declines over time as the reservoir is exploited, with 

production rates dropping by 2-5% per year. This will significantly reduce the energy output and 

cost-effectiveness of the plant. As part of the design plan, the proponent will utilize alternative 

Well No. 35 for steam production in case of decline of productivity of Main Well 18A to 

unsustainable levels.  

 
Recommended mitigation measures 

1. Reinjection of brine into Main Well 18A to maintain pressure and enhance longevity of the 

geothermal resource 
2. Conduct hydraulic stimulation to enhance permeability of geothermal reservoirs and 

increase productivity from Main Well 18A 

3. Monitoring the amount of geothermal fluid extracted to optimize productivity and prevent 

depletion 
 
4.4.4 Brine management  

Brine is produced through extraction of high temperature and pressure fluids from underground 

geothermal reservoirs. The brine is rich in dissolved minerals, salts, and gases such as hydrogen 

sulfide and carbon dioxide. This hot fluid is brought to the surface through production wells, where 

its thermal energy is harnessed to generate electricity. After heat extraction, the cooled brine will 

need to be disposed off. Improper disposal of brine may lead to soil salinization, contamination of 

surface and groundwater, and emission of Non-Condensable Gases (NCGs) such as hydrogen 

sulfide and carbon dioxide.  

 

Recommended mitigation measures 

1. Rehabilitation of the existing evaporation ponds prior to brine disposal  

2. Reinjection of brine into the geothermal reservoir (Well No. 34)  

 

4.4.5 Health and safety risks  

Potential health and safety risks associated with operations of the plant include musculoskeletal 

injuries from use of machinery and equipment, exposure to geothermal gases, fluids and heat, noise 

pollution, hydrothermal eruptions, well blowout, pipeline failures and fire outbreaks among 

others. A notable incident occurred in July 2019 at the Olkaria V Geothermal power plant under 

construction by KenGen where a burst steam pipe left 10 workers injured during commissioning of 

a newly installed unit. Other impacts include permanent disability or even death and hence the 

management should be committed to ensuring health and safety of workers and visitors to the 

facility. 
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Recommended mitigation measures 

1. Registration of the site as a workplace with DOSHS 

2. Obtain insurance cover for the workers as per Work Injury Benefits Act  

3. Provide adequate and appropriate PPE to workers and enforce their use 

4. Develop and implement an emergency response plan including measures for containment 

of geothermal fluid spills 

5. Display signage warning of potential hazards at various sections of the plant 

6. Access to the plant should be controlled to limit exposure to hazards 

7. Procure and provide well-stocked first aid kits  

8. Conduct first aid training among the workers  

9. Provide a standby or easy to access ambulance service 

10. Provide and keep an accident/incident register 

11. Use of automated systems to minimize human exposure to geothermal gases and fluids  

12. Monitoring of seismic activity and land stability to address any issues that may compromise 

the plant’s structural integrity 

13. Regular maintenance of wellheads and geothermal fluid pipelines including corrosion 

control and inspection, pressure monitoring and use of blowout prevention equipment such 

as shutoff valves  

14. Reducing the time required for work in high heat areas and ensuring access to drinking 

water 

15. Shielding surfaces where workers come in close contact with hot equipment including 

generating equipment, pipes etc. 

16. Comply with the provisions of the Occupational Safety and Health Act (OSHA), 2007 

 

4.4.6 Fire hazards and emergencies  

Fire risks and emergencies at the plant may occur due to operational negligence, electrical faults 

and spillage/leakage of flammable and ignitable chemicals. Fire occurrence may lead to death, 

financial losses and loss of livelihoods for the workers and neighbors. 

 

Recommended mitigation measures  

1. Develop and implement a fire and emergency evacuation plan 

2. Procure and provide adequate firefighting equipment and place them strategically within 

the plant  

3. Ensure firefighting equipment are serviced quarterly by accredited fire service providers 

4. Train employees on the use of fire-fighting equipment 

5. Designate a fire assembly point and clearly display emergency exits 

6. Display fire safety and warning signage at appropriate sections of the plant 

7. Ensure proper handling and storage of flammable materials 

8. Plant operations should be undertaken by authorized personnel only 

9. Regular inspection and maintenance of electrical appliances  

10. Conduct annual fire safety audit and fire drills 

11. Comply with the provisions of the Occupational Safety and Health Act (OSHA), 2007 

  

4.4.7 Solid waste management  

Solid waste will include of paper, plastic, glass, organic wastes, scrap metal, plastics among others. 

Poor disposal of solid wastes has negative environmental impacts and can create breeding grounds 

for disease carrying vectors like mosquitoes and flies, posing potential health risks to workers. 

Hence the proponent should implement measures to ensure proper management of solid wastes. 
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Recommended mitigation measures 

1. Procure and provide waste collection bins with capacity for segregation  

2. Contract a NEMA licensed waste handler for disposal of the solid waste 

3. Comply with the provisions of the Environmental Management and Coordination (Waste 

Management) Regulations, 2006 and Sustainable Solid Waste Management Act, 2022 

 

4.4.8 Water use and sanitation 

At the operation phase, water will be required for general cleaning, drinking, sanitation, cooling 

machinery and firefighting purposes and will be sourced from water bowsers. Water consumption 

rate will be based on number of workers at the plant. Approximately 70% of water used for 

sanitation will be released as wastewater and managed through septic tank and soak pit system. 

Poor wastewater management has the potential to pollute surface and ground water, harbor 

pathogens and vectors.  

 

Recommended mitigation measures 

1. Scheduled maintenance of water supply infrastructure to prevent losses through leakages 

2. Monitor the quality of wastewater discharged from the facility in compliance with the Third 

Schedule of Environmental Management and Coordination (Water Quality) Regulations, 

2006 

3. Apply and ensure timely renewal of Effluent Discharge License (EDL) from NEMA  

4. Comply with the provisions of the Environmental Management and Coordination (Water 

Quality) Regulations, 2006 

 

4.4.9 Storm water management 

During heavy rainfall, storm water is likely to affect the operations of the plant due to increased 

surface runoff from the impervious areas created at the installation phase. The impervious areas 

are more likely to have runoff coefficients as compared to natural areas and this might lead to an 

increase of flood peaks in such a developed area. 

 

Recommended mitigation measures 

1. Provide adequate drainage systems to minimize and control run-off 

2. Harvest rainwater by use of gutters 

 

4.5 Decommissioning phase impacts  

A decommissioning phase is possible in the event of permanent decline (Unsustainable levels) in 

well productivity, closure of the plant by government agencies due to non-compliance with 

environmental regulations as well as natural calamities such as earthquakes, volcanic eruptions. The 

following environmental and social concerns will manifest at this phase; 

1. Economic decline  

2. Health and safety risks 

3. Waste generation 

 

To address these, the proponent will prepare and submit a due diligence decommissioning audit 

report to NEMA for approval at least three (3) months in advance.  

 

4.5.1 Economic decline   

In the event of decommissioning of the plant, economic benefits of the project including loss of a 

power plant, employment opportunities, local community empowerment and revenue generation 

to the government will be lost. This will lead to economic decline. 
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Recommended mitigation measures 

1. Consider alternative well to tap steam for power generation 

2. Train employees on alternative livelihoods prior to decommissioning 

3. Prepare and issue recommendation letters to employees to seek alternative employment 

opportunities 

4. Comply with labor laws by paying the employees their terminal dues 

 

4.5.2 Health and safety risks 

Health and safety risks during demolition are likely to emanate from accidental falls and cuts, 

injuries from demolition tools and machinery use. Additionally, noise and air pollution from 

demolition works could pose safety and health risks to workers, neighbors and visitors to the site. 

 

Recommended mitigation measures 

1. Erect signage to forewarn people on ongoing demolition activities  

2. Provide and enforce the use of PPE throughout the demolition works 

3. Avail first aid kits on site throughout the entire period 

4. Ensure the process of demolition is supervised by competent personnel 

5. Comply with the Occupational Safety and Health Act (OSHA), 2007 

 

4.5.3 Waste management   

Demolition works and dismantling of equipment and fixtures including power and drying plants, 

cooling towers, steam pipes, electrical installations among others will result in generation of 

significant quantities of solid waste. If not properly managed, the waste will pose health and safety 

risks as well as environmental pollution. Effluent will also need to be disposed off appropriately as 

it has potential to pollute the environment. 

 

Recommended mitigation measures 

1. Obtain demolition permits from the County Government of Nakuru  

2. Recover re-usable materials such as power and drying plants, cooling towers as well as 

steam pipes for sale or use in other project sites 

3. Contract a NEMA licensed handler to dispose off waste from the demolition activities 

4. Comply with the provisions of the Environmental Management and Coordination (Waste 

Management) Regulations, 2006 and the Environmental Management and Coordination 

(Water Quality) Regulations, 2006 

 
4.6 Public and stakeholder consultations and findings 

4.6.1 Introduction  

Public and stakeholders’ participation in the ESIA study process is important and a legislative 

requirement under Regulation 17 of the Environmental Management and Co-ordination (Impact 

Assessment and Audit) Regulations, 2003. For the proposed project, public and stakeholders’ 

consultations were undertaken as follows;  

1. Courtesy meeting with the relevant government agencies 

2. Community and stakeholder consultative meetings i.e. kick-off, meeting to review and 

validate draft ESIA Study Report (Table 11) 

3. Administration of questionnaires to the local community and stakeholders 

 

The objective of the public and stakeholder consultation was to obtain and document comments, 

views, and concerns that the local community and stakeholders have regarding the proposed 

project.  
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Table 11: Stakeholder engagement schedule 

Date Level of SHM Nature of SHM Venue No. of 

participants 

27
th
 June 2024 Courtesy kick off meeting 

with relevant 

government agencies 

Sensitization on the 

proposed geothermal 

power plant 

At their 

respective offices 

9 

28
th
 June 2024 Kick-off stakeholder 

meeting 

Sensitization on 

proposed geothermal 

power plant 

Maili Saba Police 

post-Kabatini 

61 

5
th
 November 

2024 

Second Stakeholder 

meeting 

Review of draft ESIA 

Study report for the 

proposed geothermal 

power plant 

Dhanji 

Vocational 

Training Centre 

23 

15
th
 November 

2024 

Third Stakeholder 

meeting 

Review and validate 

draft final ESIA Study 

report for the 

proposed geothermal 

power plant 

NG-CDF Social 

Hall  

151 

Total 244 

 

A total of 244 participants attended the three meetings comprising of stakeholders from 

Government agencies and the local community among others. 

 

4.6.2 Stakeholders’ consultative meetings 

1. Courtesy meeting with the relevant government agencies 

The consultant paid a courtesy meeting to relevant government agencies i.e. Deputy County 

Commissioner-Nakuru North Sub-County, Assistant County Commissioner-Kiamaina Division and 

Ecosystem Conservator-KFS, Nakuru County on 27
th
 June 2024 to inform them on the proposed 

project activities (Annexure 8). All the stakeholders were optimistic that the project will boost 

economic development of the area. 

 

2. Community and stakeholder engagement meetings 

1. Kick-off stakeholder meetings 

The consultant held a kick-off meeting on 28
th
 June 2024 at Maili Saba Police Post in Kabatini 

Location and was attended by 61 participants drawn from Ministry of Interior and National 

Administration, Maili Saba community, GDC and the consultants (Figure 18).  

 

The objective of the kick-off meeting was to sensitize stakeholders on the proposed project, 

document their views and opinions. During the meeting, GDC provided an overview of the project 

activities while the consultant made presentations on the ESIA study process including scope of the 

ESIA, the approach and methodology, the timeframe and the stakeholders’ roles in the ESIA. Several 

key issues raised were discussed during the plenary session based on the presentations by the 

consultant and other matters arising from the project (Table 12 & Annexure 9).  
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Figure 18: Participants during the kick-off meeting at Maili Saba Police Post at Kabatini Location in Nakuru 

County (Source: First stakeholder engagement meeting, June 2024) 

 

Table 12: Summary of issues raised during the first stakeholder meeting and response provided by the GDC 

and the consultant on 28
th
 June 2024 

Issue 

No. 

Description Response provided 

1.  Prioritizing the local community for 

employment opportunities 

- Recommendation will be forwarded to GDC and 

KRSL management for considerations 

2.  Impacts from drilling of steam wells to the 

neighboring communities and mitigation 

measures in place 

- The proposed project will not involve drilling of 

steam wells since they are in existence  

- Brine will be managed by re-injecting to the 

unproductive wells to minimize pollution 

3.  Corporate Social Responsibility (CSR) by 

GDC and KRSL 

- Recommendation will be forwarded to KSRL for 

considerations 

- GDC will continue to engage with the local 

community to implement ongoing CSR activities 

 

2. Second stakeholder meeting to review and validate draft ESIA Study Report 

The second meeting was held on 5
th
 November 2024 at Dhanji Vocational Training Centre in 

Kagoto Area and was attended by 24 participants drawn from the local community, Ministry of 

Interior and National Administration, Office of Bahati Sub-County Member of Parliament, 

Members of County Assembly (Kabatini and Kiamaina), County Government of Nakuru, KFS, 

GDC, proponent and consultant (Figure 19).  

 

The purpose of the meeting was to review the draft ESIA study report and summary of issues raised 

are provided in Table 13 & Annexure 10. 
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Figure 19: Participants following deliberations during the meeting to review the draft ESIA study report 

(Source: Second stakeholder engagement meeting, November 2024) 

 

Table 13: Summary of issues raised during a second stakeholder meeting and response provided by the 

proponent and the consultant on 5
th
 November 2024 

Issue 

No. 

Description Response provided 

1.  Number of employment 

opportunities available for local 

community  

- The proposed project will create approximately 60 direct 

jobs for local residents. In addition, transportation services 

will be reserved exclusively for community members 

2.  Size of land the project will utilize 

within the caldera 

- The proposed project will occupy approximately 10-15 

acres of land 

3.  Establishment of a framework for 

implementation of Corporate 

Social Responsibility (CSR) 

activities by Karsan Ramji and 

Sons Limited  

- Karsan Ramji and Sons Limited is open to suggestions and 

committed to carrying out CSR activities in partnership 

with local administration 

4.  Route that will be used to access 

the proposed project site as well 

as noise pollution at the 

installation and operational 

phases of the proposed project 

 

 

- The project will use the existing routes which is yet to be 

determined. In respect to noise pollution, delivery of raw 

materials will be conducted during day time only i.e. 

between 8 am and 5 pm, machinery and equipment will 

be serviced and maintained and noise monitoring will be 

undertaken to ensure compliance with the Environmental 

Management and Co-ordination (Noise and Excessive 

Vibration Pollution) (Control) Regulations, 2009 
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Issue 

No. 

Description Response provided 

5.  Source of pozzolana  - Pozzolana occurs naturally within the area and the locals 

can supply 

6.  Presence of endangered tree 

species such as sandalwood 

(Osyris lanceolata) within 

menengai caldera 

- There are no endangered tree species within the project 

site 

 

3. Third stakeholder meeting to review and validate final draft ESIA Study Report 

The third meeting was held on 15
th
 November 2024 at NG-CDF Social Hall in Kiamaina area and 

was attended by 151 participants drawn from the local community, Ministry of Interior National 

Administration, Office of Bahati Sub-County Member of Parliament, Members of County Assembly 

(Kabatini, Kiamaina and Bahati Wards), County Government of Nakuru, KFS, proponent and the 

consultants (Figure 20).  

 

The purpose of the meeting was to review and validate the final draft ESIA study report and 

summary of issues raised are provided in Table 14 & Annexure 11. 

 

 

Figure 20: Participants following deliberations during the meeting to review and validate the draft final ESIA 

study report (Source: Third stakeholder engagement meeting, November 2024) 

 

Table 14: Summary of issues raised during a third stakeholder meeting and response provided by the 

proponent and the consultant on 15
th
 November 2024 

Issue 

No. 

Description Response provided 

1.  Establishment of a framework for 

implementation of Corporate 

- The comment was well noted 
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Issue 

No. 

Description Response provided 

Social Responsibility (CSR) 

activities by Karsan Ramji and 

Sons Limited 

2.  Transportation services should be 

reserved exclusively for 

community members and not 

handled by Karsan Ramji and Sons 

Limited 

- The comment was well noted 

3.  Criteria that will be used to ensure 

employment opportunities will be 

equally distributed across all 

wards 

- Karsan Ramji and Sons Limited will work closely with the 

office of the Member of Parliament and local 

administration to ensure opportunities are equitably 

distributed among all communities in Bahati Sub-county 

-  In addition, minority groups will be given priority, and 

that all positions suitable for locals will be reserved for 

them 

4.  Compensation of employees in 

the event of workplace injuries or 

accidents 

 

- The company will adhere to the provisions of the Work 

Injury Benefits Act (WIBA), ensuring that employees 

injured during their duties would be compensated 

- In addition, an on-site medical facility at Karsan Ramji and 

Sons Limited Quarry in Kagoto area will provide 

emergency medical services to employees in case of injury 

5.  Timeline for the implementation 

of CSR projects and whether 

sports initiatives for the youth will 

be included 

- Karsan Ramji and Sons Limited will coordinate with the 

Member of Parliament office and the local administration 

to address the needs of the community.  

- The local community members should propose sports 

initiatives, which the company will support in 

collaboration with the Member of Parliament office 

6.  Wastewater disposal and whether 

the power generation process will 

use any chemicals 

- Wastewater will be managed through a treatment plant 

and that the power production process will not use any 

chemicals 

7.  Noise pollution at installation and 

operational phases of the project  

- The wellhead that will be installed is equipped with a 

muffler system to mitigate noise pollution. The only source 

of noise pollution will be from vehicular movement during 

delivery of raw materials. To mitigate noise pollution from 

vehicular movement, the delivery of raw materials will be 

conducted during day time only i.e. between 8 am and 5 

pm 

8.  Air pollution at installation and 

operational phases of the project 

- The project is designed to utilize 100% of the steam for 

power production, meaning no steam will be released 

into the atmosphere 

 
4.6.3 Summary of comments obtained during questionnaires administration  

Questionnaires were administered to the local community as a supplementary method of 

stakeholder engagement to enrich the ESIA process besides the meetings (Annexure 12). A total of 

17 questionnaires were administered where 41% were male and 59% females (Table 15 & Figure 

21). In terms of period of residency within the area, 35% and 65% of the respondents had resided 

for >5years and <5years respectively (Figure 21). Furthermore, 65% of the respondents supported 

implementation of the project citing positive impacts as creation of employment opportunities as 

well as enhancing infrastructure within the area. Nevertheless, 35% of the respondents objected 

the project because of environmental pollution.  
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Air and noise pollution (76%) were the dominant environmental concerns raised by the 

respondents. Other issues include health and safety risks (8%), occurrences of landslides (8%) and 

earthquakes (8%) (Figure 22).  

 
Table 15: Summary of comments obtained from the local community  

No. Name Tel Contact ID No. Comments  

1.  Stephen Mwangi 

Muriithi 

0718205971 28588809  No environmental and social concerns  

 Creation of employment opportunities  

2.  Lucas Kihoro 

Mwangi 

0724111241 0729422  No environmental and social concerns  

3.  Ann Wakonyo 0720773203 0471613  No environmental and social concerns  

4.  Thuo Kimathi 0729955138 -  Conduct tree planting activities as part of CSR 

 Dust emissions 

5.  Susan Ng’ang’a 0725228644/ 

0790740680 

-  Creation of employment opportunities 

 Provision of affordable cement 

 Health and safety risks  

6.  Ruth Wanjiku 0113124759 37812387  Creation of employment opportunities 

 Air pollution from hydrogen sulphide odour 

7.  Mary Njeri 0719692416 82880128  Creation of employment opportunities 

 Generation of revenue to the government 

8.  Hannah Njeri 0718466675 4265829  Promotion of business 

 Creation of employment opportunities 

 Provision of affordable cement 

 Air pollution  

9.  Moses Ng’ang’a 0720251075 -  Creation of employment opportunities 

10.  Stephen Mworia 0740442962 42366700  Development of the area 

 Air pollution leading to respiratory diseases 

11.  Veronica Njoki 0794398419 38131569  Creation of employment opportunities 

12.  Lewis Waweru 0712299604 39479837  Noise pollution 

 Air pollution from hydrogen sulphide odour 

13.  Irine Mwangi 0716435822 22945743  Smoke emissions 

14.  - 0792832959 -  Air pollution from hydrogen sulphide which 

has a distinctive rotten egg smell 

 Increased frequency of earthquakes 

15.  Jecinta Wambui 0702511955 35560700  Creation of employment opportunities 

 Development of the area/urbanization 

 Generation of revenue to the government 

 Air pollution 

 Landslides  

16.   Rahab Wanjiku 0715928184 22390821  Creation of employment opportunities  

17.  - 0795726024 20938797  Creation of employment opportunities  

 Provision of affordable cement  

 Noise pollution 

 Air pollution from hydrogen sulphide odour 
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Figure 21: Categories of respondents (Left) and period of residency within the area (Right) (Source: Public 

consultations, July 2024) 
 

 
Figure 22: Environmental concerns identified by the respondents (Source: Public consultations, 2024)  
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5 ANALYSIS OF PROJECT ALTERNATIVES 

Identifying and assessing alternatives to the proposed project is key since it allows the proponent 

to evaluate possible options that could mitigate the identified environmental and social concerns 

during the ESIA process. The pre-installation design alternatives will also assist NEMA and relevant 

lead agencies in decision making process.  

 

5.1 The ‘No’ project alternative 

The ‘No’ Project option in respect to the proposed project implies that the status quo is maintained. 

From an extreme environmental perspective, this option is the most suitable alternative as it ensures 

non-interference with the prevailing conditions. The ‘No Project Option’ is the least preferred from 

the environmental and partly socio-economic perspective due to increased carbon emissions from 

cement production and loss of job opportunities. Therefore, the ‘No project’ alternative is not 

considered viable in the light of the benefits and deprivations of the project. 

 

5.2 The ‘Yes Project’ alternative 

Under the ‘Yes Project alternative’ it’s considered as the most viable option and the proposed 

project would be issued with an EIA License. In issuing the license, NEMA would approve the 

proponent’s proposed project provided all environmental measures and conditions of the license 

are complied with during the installation and operational phases. This alternative consists of the 

applicant’s final proposal with incorporation of NEMA regulations and procedures as stipulated in 

the environmental impacts to the maximum extent practicable. 

 

5.3 Alternative geothermal field 

The proponent did not consider any alternative geothermal field outside Menengai for power 

generation since Main Well 18A is considered productive for direct use purposes and the existing 

potential of 1,600 MW has not been fully harnessed. This implies that the cost of power generation 

at the site will be lower compared to an alternative geothermal field.  

 

5.4 Alternative construction materials and technology 

The proposed project will be constructed using modern, locally and internationally accepted 

standards of materials to achieve public health, safety, security and environmental aesthetic 

requirements. Equipment that saves energy and water should be given first priority without 

compromising on cost or availability factors.  

 

To enhance use of road networks within Menengai caldera and reinjection of brine to Well No. 

34 as well as minimize clearance of vegetation at the project area, the project designs have 

incorporated use of overhead pipeline installation to meet requirements for durability, safety and 

thermal performance. 

 

Heavy use of timber during construction is discouraged because of destruction of forests. The exotic 

species would be preferred to indigenous species in the construction where need arises. 

 

5.5 Alternative energy sources  

Apart from geothermal, the proponent considered other energy sources including hydropower, 

thermal, coal, solar and wind. Geothermal energy source was considered the best option because 

of its availability (capacity factor) at over 95 %, reliability, sustainability and with no adverse effects 

on the environment. Further, the alternative energy sources were rejected for reasons summarized 

in Table 16. This alternative is therefore not viable. 
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Table 16: An analysis of alternative energy sources and reasons for rejection 

No.  Energy source Challenges and issues  

1.  Hydropower  Construction of new hydropower projects are capital intensive 

 Vulnerable to large variations in rainfall and climate change 

 Potential negative environmental and social impacts 

 Limited potential for scale-up 

2.  Thermal sources 

(Diesel engines) 

 High operation costs 

 Highly dependent on international oil price fluctuations 

 Potential negative environmental and social impacts 

3.  Coal  Potential negative environmental and social impacts 

 Limited potential for scale-up 

4.  Wind  Low availability factor (<35%); intermittent supply 

5.  Solar   Low availability factor (<35%); intermittent supply 
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6 ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN 

In the preceding section, the ESIA has identified/predicted the potential environmental and social 

impacts that are likely to emanate from the proposed geothermal power plant and recommended 

mitigation measures. The Environmental and Social Management Plan (ESMP) provides a 

framework for implementing the mitigation measures during the three phases of the project cycle, 

i.e., installation, operational and possible decommissioning phases (Table 17). The EMP has five 

areas of focus as follows; 

1. Environmental/social impact  

2. Recommended mitigation measures 

3. Implementation responsibility 

4. Timeframe 

5. Estimated cost (KES) 

 

6.1 Environmental and Social Management Plan for installation phase 

During the installation phase, the anticipated environmental concerns include loss of vegetation 

cover, impacts of obtaining raw materials from the environment, health and safety risks, harmful 

radiation exposure, air and noise pollution, water use and waste management.  

 

6.2 Environmental and Social Management Plan for operational Phase 

During the operation phase, the anticipated environmental and social concerns will include air and 

noise pollution, decline in well productivity, brine, waste and storm water management, health 

and safety risks as well as fire hazards and emergencies.  

 

6.3 Environmental and Social Management Plan for possible decommissioning phase 

A decommissioning phase is possible in the event of permanent decline (Unsustainable levels) in 

well productivity, closure of the plant by government agencies due to non-compliance with 

environmental regulations as well as natural calamities such as earthquakes, volcanic eruptions. The 

key issues of concern at this phase will be economic decline, health and safety risks and waste 

management. 
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Table 17: Environmental Management Plan for the proposed geothermal power plant  

Environmental 

impacts 

Recommended mitigation measures Implementing agency Timeframe Estimated 

Cost (KES) 

Installation phase  

Loss of 

vegetation cover 

Landscaping after completion of the project Proponent/ 

Contractor 

Upon completion Nil 

Impacts of 

obtaining raw 

materials from 

the environment 

Source raw materials from sites and industrial establishments that 

are licensed as per the EMCA Cap. 387 of the Laws of Kenya 

Proponent/ 

Contractor 

Throughout  

installation 

In project 

costs 

Procure quantities of construction materials in line with the Bill of 

Quantities  

Proponent/ 

Contractor 

Throughout  

installation 

In project 

costs 

Re-use construction materials such steel cuttings which can be 

recovered 

Proponent/ 

Contractor 

Throughout  

installation 

Nil 

Health and safety 

risks 

Ensure civil and structural designs of the geothermal power plant 

are prepared by a registered engineer and approved by the County 

and NCA 

Proponent/ 

Contractor 

Prior to 

commencement 

In project 

costs 

Installation works should only be carried out by a contractor who 

is registered with NCA 

Proponent Prior to 

commencement 

In project 

costs 

Enforce adherence to safety procedures and prepare contingency 

plan for accident and incident responses 

Proponent/ 

Contractor 

Throughout  

installation 

Nil 

Register the site as a workplace with the DOSHS Proponent/ 

Contractor 

Throughout  

installation 

5,000 

Procure and provide adequate and appropriate PPE to workers and 

visitors to the site and enforce their use 

Proponent/ 

Contractor 

Throughout  

installation 

500,000 

Erect safety signage and boards at all construction zones  Proponent/ 

Contractor 

Throughout  

installation 

In project 

costs 

Provide workers with correct tools for jobs assigned and train on 

their use 

Proponent/ 

Contractor 

Throughout  

installation 

Nil 

Obtain insurance cover for the workers and visitors Contractor Prior to 

commencement 

1,000,000 

New employees and visitors should always be inducted on safety at 

the workplace 

Proponent/ 

Contractor 

Upon Deployment Nil 
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Environmental 

impacts 

Recommended mitigation measures Implementing agency Timeframe Estimated 

Cost (KES) 

Sensitize workers, neighbors and other stakeholders on risks 

associated with installation works for enhanced self-responsibility 

on personal safety 

Proponent/ 

Contractor 

Throughout  

installation 

Nil 

Ensure moving parts of machines and sharp surfaces are securely 

protected with guards to avoid unnecessary contacts and injuries 

Proponent/ 

Contractor 

Throughout 

installation 

Nil 

Provide a fully equipped first aid kit and trained personnel at the 

project site 

Proponent/ 

Contractor 

Throughout 

installation 

20,000 

Comply with OSHA, 2007 Proponent/ 

Contractor 

Throughout 

installation 

Nil 

Comply with the NCA Act, 2014 Proponent/ 

Contractor 

Throughout 

installation 

Nil 

Harmful 

radiation 

exposure 

 

Implement strict radiation safety protocols and monitoring systems Proponent Throughout 

installation 

Nil 

Prepare and implement a comprehensive Radiation Management 

and Monitoring Plan  

Proponent Throughout 

installation 

Internal costs 

Air pollution Install appropriate and adequate dust screens around the project 

site  

Proponent/ 

Contractor 

Throughout 

installation 

In project 

costs  

Watering the unpaved access roads to minimize fugitive dust 

emissions 

Proponent/ 

Contractor 

Daily 20,000 

Cover stockpiles of construction materials (aggregates, sand and fill 

material) to reduce dust emissions especially during windy 

conditions 

Proponent/ 

Contractor 

Throughout 

installation 

Nil 

Procure, provide and enforce the use of dust masks to workers and 

visitors to the project site  

Proponent/ 

Contractor 

Throughout 

installation 

100,000 

Use serviceable machinery/equipment and trucks Proponent/ 

Contractor 

Throughout 

installation 

Nil 

Comply with the Air Quality Regulations, 2014 Proponent/ 

Contractor 

Throughout 

installation 

Nil 

Noise pollution Provide adequate PPE such as ear muffs to workers and visitors to 

the site and enforce their use 

Proponent/ 

Contractor 

Throughout 

installation 

100,000 
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Environmental 

impacts 

Recommended mitigation measures Implementing agency Timeframe Estimated 

Cost (KES) 

Delivery of raw materials, installation, fabrication and construction 

works should be limited to day time hours only  

Proponent/ 

Contractor 

Throughout 

installation 

Nil 

Comply with the Noise Regulations, 2009 Proponent/ 

Contractor 

Throughout 

installation 

Nil 

Solid waste 

management 

Use of overburden in backfilling and landscaping post installation 

activities  

Proponent/ 

Contractor 

Upon completion Nil 

Procure appropriate infrastructure for solid waste management 

including receptacles with segregation capacity  

Proponent/ 

Contractor 

Prior to 

commencement 

100,000 

Designate a central waste collection area for construction debris and 

commercial wastes 

Proponent/ 

Contractor 

Prior to 

commencement 

100,000 

Sensitize construction workers on the process of solid waste 

collection, segregation and proper disposal 

Proponent/ 

Contractor 

Throughout 

installation 

Nil  

Contract a NEMA licensed waste handler to dispose-off the solid 

wastes  

Proponent/ 

Contractor 

Prior to 

commencement 

Tender 

Comply with Waste Management Regulations, 2006 and 

Sustainable Solid Waste Management Act, 2022 

Proponent/ 

Contractor 

Throughout 

installation 

Nil  

Water use and 

effluent 

management 

Sensitize the workforce on water conservation and management  Proponent/ 

Contractor 

Throughout 

installation 

Nil  

Procure and deliver to the site mobile toilets from a NEMA licensed 

waste contractor  

Proponent/ 

Contractor 

Prior to 

commencement 

Tender 

Comply with the Water Quality Regulations, 2006 Proponent/ 

Contractor 

Throughout 

installation 

Nil  

Storm water 

management 

Design an effective storm water management plan  Proponent/ 

Contractor 

During installation In project 

costs 

Limit access road gradients to reduce run-off induced erosion Proponent/ 

Contractor 

Throughout 

installation 

Nil 

Provide adequate drainage systems to minimize and control run-off Proponent/ 

Contractor 

During installation In project 

costs 

Oil spills Develop and implement an oil spill containment plan for the site Proponent/ 

Contractor 

Prior to 

commencement 

30,000 

Procure and train workers on the use of oil spill response kits Proponent/ During installation 30,000 
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Environmental 

impacts 

Recommended mitigation measures Implementing agency Timeframe Estimated 

Cost (KES) 

Contractor 

Avoid servicing of HCVs at the site Proponent/ 

Contractor 

Throughout 

installation 

Nil 

Operational phase 

Air pollution Procure and provide adequate gas masks to workers and visitors to 

the plant and enforce their use 

Proponent During  

operations 

20,000 

Install hydrogen sulphide abatement systems such as Stretford, LO-

CAT or Sulferox processes 

Proponent/ 

GDC 

Throughout 

operations 

In project 

costs 

Develop and implement hydrogen sulphide monitoring plan to 

facilitate early detection and warning 

Proponent/ 

GDC 

Throughout 

operations 

TBD 

Conduct air quality monitoring Proponent/ 

GDC 

Quarterly 50,000  

Comply with the Air Quality Regulations, 2014 Proponent Throughout 

operations 

Nil 

Noise pollution Procure and provide adequate earplugs to workers at peak noise 

producing areas 

Proponent Throughout 

operations 

20,000 

Regularly service machinery and equipment to ensure that they are 

in good condition 

Proponent Throughout 

operations 

Internal costs 

 

Sensitize truck drivers to avoid unnecessary hooting and running of 

vehicle engines 

Proponent Throughout 

operations 

Nil 

Comply with the Noise Regulations, 2009 Proponent Throughout 

operations 

Nil 

Decline in well 

productivity  

Reinjection of brine into Main Well 18A to maintain pressure and 

enhance longevity of the geothermal resource 

Proponent/ 

GDC 

Throughout 

operations 

Nil  

Conduct hydraulic stimulation to enhance permeability of 

geothermal reservoirs and increase productivity from Main Well 

18A 

Proponent/ 

GDC 

Throughout 

operations 

TBD 

Monitoring the amount of geothermal fluid extracted  Proponent/ 

GDC 

Monthly  Nil  

Brine 

management 

Rehabilitation of the existing evaporation ponds prior to brine 

disposal  

GDC Six months TBD 
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Environmental 

impacts 

Recommended mitigation measures Implementing agency Timeframe Estimated 

Cost (KES) 

Reinjection of brine into the geothermal reservoir (Well No. 34)  Proponent/ 

GDC 

Throughout 

operations 

Nil  

Health and safety 

risks 

Registration of the site as a workplace with DOSHS Proponent Annually 5,000 

Obtain insurance cover for the workers as per Work Injury Benefits 

Act  

Proponent Throughout 

operations 

1,000,000 

Provide adequate and appropriate PPE to workers and enforce their 

use 

Proponent Throughout 

operations 

100,000 

Develop and implement an emergency response plan  Proponent Throughout 

operations 

Internal costs 

Display signage warning of potential hazards at various sections of 

the plant 

Proponent Throughout 

operations 

Internal costs 

Access to the plant should be controlled to limit exposure to hazards Proponent Throughout 

operations 

Nil 

Procure and provide well-stocked first aid kits  Proponent Throughout 

operations 

25,000 

Conduct first aid training among the workers  Proponent Throughout 

operations 

Internal costs 

Provide a standby or easy to access ambulance service Proponent Throughout 

operations 

Internal costs 

Provide and keep an accident/incident register Proponent Throughout 

operations 

Nil 

Use of automated systems to minimize human exposure to 

geothermal gases and fluids  

Proponent Throughout 

operations 

Nil 

Monitoring of seismic activity and land stability  Proponent Bi-annually Internal costs  

Regular maintenance of wellheads and geothermal fluid pipelines  Proponent Throughout 

operations 

Internal costs 

Reducing the time required for work in high heat areas and ensuring 

access to drinking water 

Proponent Throughout 

operations 

Nil 

Shielding surfaces where workers come in close contact with hot 

equipment  

Proponent Throughout 

operations 

Internal costs 
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Environmental 

impacts 

Recommended mitigation measures Implementing agency Timeframe Estimated 

Cost (KES) 

Comply with OSHA, 2007 Proponent Throughout 

operations 

Nil 

Fire hazards and 

emergencies 

Develop and implement a fire and emergency evacuation plan Proponent Throughout 

operations 

Internal 

Costs 

Procure and provide adequate firefighting equipment and place 

them strategically within the plant  

Proponent Throughout 

operations 

Internal 

Costs 

Ensure firefighting equipment are serviced by accredited fire service 

providers 

Proponent Quarterly Tender 

Train employees on the use of fire-fighting equipment Proponent Annually Internal 

Costs 

Designate a fire assembly point and clearly display emergency exits Proponent Throughout 

operations 

Internal 

Costs 

Display fire safety and warning signage at appropriate sections of 

the plant 

Proponent Throughout 

operations 

Internal 

Costs 

Ensure proper handling and storage of flammable materials Proponent Throughout 

operations 

Nil  

Plant operations should be undertaken by authorized personnel 

only 

Proponent Throughout 

operations 

Nil  

Regular inspection and maintenance of electrical appliances  Proponent Monthly  Internal 

Costs 

Conduct annual fire safety audit and fire drills Proponent Annually Tender 

Comply with OSHA, 2007 Proponent Throughout 

operations 

Nil  

Solid waste 

management 

Procure and provide waste collection bins with capacity for 

segregation  

Proponent Prior to operations 50,000  

Contract a NEMA licensed waste handler for disposal of the solid 

waste 

Proponent Prior to operations Tender 

Comply with the Waste Management Regulations, 2006 and 

Sustainable Solid Waste Management Act, 2022 

Proponent Throughout 

operations 

Nil  

Water use and 

sanitation 

Scheduled maintenance of water supply infrastructure  Proponent Monthly  Internal 

Costs 
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Environmental 

impacts 

Recommended mitigation measures Implementing agency Timeframe Estimated 

Cost (KES) 

Monitor the quality of wastewater discharged from the facility  Proponent Quarterly TBD 

Apply and ensure timely renewal of EDL from NEMA  Proponent Annually  Invoice from 

NEMA 

Comply with the Water Quality Regulations, 2006 Proponent Throughout 

operations 

Nil  

Storm water 

management 

Provide adequate drainage systems to minimize and control run-off Proponent During installation In project 

costs 

Harvest rainwater by use of gutters Proponent During operation Internal costs 

Decommissioning phase 

Economic decline  Consider alternative well to tap steam for power generation  Proponent  Prior 

decommissioning 

Nil 

Train employees on alternative livelihoods prior to 

decommissioning 

Proponent/ 

Contractor 

Prior 

decommissioning 

Nil 

Prepare and issue recommendation letters to employees to seek 

alternative employment opportunities 

Proponent/ 

Contractor 

Prior 

decommissioning 

Nil 

Comply with labor laws by paying the employees their terminal 

dues 

Proponent/ 

Contractor 

Throughout 

decommissioning 

Nil 

Health and safety 

risks 

Erect signage to forewarn people on ongoing demolition activities  Proponent/ 

Contractor 

Throughout 

decommissioning 

30,000 

Provide and enforce the use of PPE throughout the demolition 

works 

Proponent/ 

Contractor 

Throughout 

decommissioning 

100,000 

Avail first aid kits on site throughout the entire period Proponent/ 

Contractor 

Throughout 

decommissioning 

15,000 

Ensure the process of demolition is supervised by competent 

personnel 

Proponent/ 

Contractor 

Prior 

decommissioning 

Nil 

Comply with the OSHA 2007 Proponent/ 

Contractor 

Throughout 

decommissioning 

Nil 

Waste 

management 

Obtain demolition permits from the County Government of 

Nakuru  

Proponent/ 

Contractor 

Prior 

decommissioning 

TBD 

Recover re-usable materials for sale or use in other project sites Proponent/ 

Contractor 

Throughout 

decommissioning 

Nil 
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Environmental 

impacts 

Recommended mitigation measures Implementing agency Timeframe Estimated 

Cost (KES) 

Contract NEMA licensed waste handler to dispose demolition 

wastes 

Proponent/ 

Contractor 

Throughout 

decommissioning 

Tender 

Comply with the Waste Management Regulations, 2006 and Water 

Quality Regulations, 2006 

Proponent/ 

Contractor 

Throughout 

decommissioning 

Nil 
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7 ENVIRONMENTAL AND SOCIAL MONITORING PLANS 

7.1 Introduction  

Environmental and Social Monitoring Plans entails assessment of environmental performance of 

the proposed project by documenting, tracking and reporting any changes in environmental 

parameters in space and time. The objective of the monitoring plans is to enhance environmental 

performance of the project by providing data and information on compliance with legislative 

standards and determining levels of deviation from values obtained during baseline monitoring. 

This in turn informs the corrective measures if any that need to be implemented to comply with 

the legislative standards. Based on the baseline monitoring results, the ESIA Study proposes six 

Environmental and Social Management Plans. They are; 

1. Air quality monitoring plan  

2. Noise monitoring plan 

3. Brine monitoring plan  

4. Health and safety monitoring plan 

5. Solid waste monitoring plan 

6. Social monitoring plan (Grievances Redress Mechanism) 

 

7.2 Air quality monitoring plan 

7.2.1 Introduction 

Air pollution will emanate at installation and operational phases of the proposed project. The 

purpose of the air quality monitoring plan is to ensure the concentrations of air emissions from the 

installation and subsequent operations are within the prescribed standards under the Environmental 

Management and Coordination (Air Quality) Regulations, 2014. In addition, the results will be 

used to evaluate if the adopted air pollution controls and management are effective. 

 

7.2.2 Monitoring parameters 

The parameters to be monitored and specified targets for geothermal power plants are listed under 

the Third Schedule of Air Quality Regulations, 2014 (Table 18). The proponent will also monitor 

fugitive emissions whose standard specified target values are stipulated in the First Schedule of the 

Air Quality Regulations, 2014 (Table 19). 

 

7.2.3 Monitoring location 

Air quality monitoring should be carried out within the project site and geothermal power plant 

at installation and operational phases respectively.  

 

7.2.4 Monitoring frequency 

Air quality monitoring should be done on a quarterly basis in collaboration with a NEMA 

designated laboratory. 

 

Table 18: Ambient air quality tolerance limits for geothermal power plants as per the Third Schedule of the 

Environmental Management and Coordination (Air Quality) Regulations, 2014 

Industry Opacity PM10  SOx  NOx  CO  CO2  Hydrocarbon H2S  Dioxins /Furans 

Geothermal 

power plants 

- - * * - - * * - 
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Table 19: Ambient air quality tolerance limits as per the First Schedule of the Environmental Management 

and Coordination (Air Quality) Regulations, 2014 

Pollutant Time weighted average Industrial area 

Sulphur oxides  Annual Average* 80 µg/m
3
 

24 hours** 125 µg/m
3
 

Oxides of Nitrogen  Annual Average* 80 µg/m
3
 

24 hours 150 µg/m
3
 

Nitrogen Dioxide Annual Average 150 µg/m
3
 

24 hours 100 µg/m
3
 

Suspended Particulate Matter  Annual Average 360 µg/m
3
 

24 hours 500 µg/m
3
 

Respirable particulate matter (< 10µm)  Annual Average* 70 µg/m
3
 

24 Hours** 150 µg/Nm
3
 

PM2.5 Annual Average 35 µg/m
3
 

24 Hours 75 µg/m
3
 

Lead  Annual Average* 1.0 µg/Nm
3
 

24 hours** 1.5 µg/m
3
 

Carbon monoxide/ Carbon dioxide 8 hours 5.0 mg/m
3
 

One hour 10 mg/m
3
 

Hydrogen Sulphide 24 hours** 150 µg/m
3
 

Non methane hydrocarbons Instant Peak 700ppb 

Total Volatile Organic Compounds  24 Hours** 600 µg/m
3
 

Ozone  One hour 200 µg/m
3
 

8 hour (Instant Peak) 120 µg/m
3
 

 

7.3 Noise level monitoring plan 

7.3.1 Introduction 

Potential sources of noise pollution will emanate during installation activities, machinery use during 

power production and vehicular movement in and out of the facility. Noise may cause nuisance 

to the neighbours, visitors and workmanship at the site. The purpose of noise monitoring plan is 

to therefore ascertain the extent of the impact due to the installation and subsequent operation of 

the geothermal power plant in compliance with the Environmental Management and Coordination 

(Noise and Excessive Vibrations Pollution) (Control) Regulations, 2009. Noise levels will be 

measured in dB (A) as stipulated in the Noise Exposure Standards (Schedules) as shown in Tables 

20 – 23.  

 

Table 20: Maximum permissible levels for construction sites as stipulated under the Second Schedule of 

Environmental Management and Coordination (Noise and Excessive Vibration Pollution) (Control) 

Regulations, 2009 

Zone 

 

Maximum Noise Level Permitted (Leq) in db(A) 

Day Night 

(i) Health facilities, educational institutions, 

homes for disabled etc. 

60 35 

(ii) Residential 60 35 

(iii) Areas other than those prescribed in (i) and 

(ii) 

75 65 
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Table 21: The Maximum permissible intrusive noise levels as stipulated under the First Schedule of 

Environmental Management and Coordination (Noise and Excessive Vibration Pollution) (Control) 

Regulations, 2009 

Zone 

 

Sound Level Limits dB  

(A) Leq, 14 h 

Noise Rating Level (NR) 

Leq, 14 h 

Day Night Day Night 

A Silent Zone 40 35 30 25 

B Place of worship 40 35 30 25 

C Residential: Indoor  

        Outdoor 

45 

50 

35 

35 

35 

40 

25 

25 

D Mixed Residential (with some commercial 

and places of entertainment) 

55 35 50 25 

E Commercial 60 35 55 25 

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

 

Table 22: The guidelines for International Ambient Noise Levels (World Bank and World Health 

Organization Noise Permissible Levels) 

Receptor 

 

Maximum allowable Leq (hourly) in dB(A) 

World Bank World Health Organization 

Day time 

0700-2200 

Hrs 

Night time 

2200-0700 

Hrs 

Day time 

0700-2200 

Hrs 

Night time 

2200-0700 

Hrs 

Residential, Institutional and 

Educational 

55 45 50 45 

Industrial and Commercial 70 70 85 85 

 

Table 23: The Occupational Health and Safety Exposure Limits for Noise Emissions 

Sound Level dB(A) Maximum Permitted Duration (hours/day) 

80 16 

85 8 

90 2 

100 1 

105 0.5 

110 0.25 

115 1/8 

>115 0 

Hearing Protectors (Ear Mufflers) 

Sound Level dB(A) Maximum Class of Hearing Protectors 

85-95 C 

96-105 B 

106 and over A 

 

7.3.2 Monitoring location 

Noise monitoring should be carried out within the project site and geothermal power plant at 

installation and operational phases respectively.  

 

7.3.3 Monitoring frequency 

Noise monitoring should be done on a quarterly basis in collaboration with a NEMA designated 

laboratory. Noise levels will be measured in dB (A). 
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7.4 Brine monitoring plan  

7.4.1 Introduction 

Geothermal power plants generate significant amounts of brine, a byproduct of the electricity 

generation process. Proper monitoring of brine is important to ensure operational efficiency, 

manage environmental impact, and comply with regulatory requirements.  

 

7.4.2 Monitoring frequency and strategy  

The frequency of brine monitoring is influenced by regulatory compliance, operational best 

practices, environmental monitoring reports as well as maintenance schedules. Environmental 

regulations typically require regular monitoring of brine composition to meet occupational health 

and environmental standards. Best practices will involve checking chemical composition and 

thermal properties of brine conducted weekly based on operational conditions. Additionally, semi-

annual environmental monitoring reports will be prepared to assess brine management practices 

and their environmental impact, while maintenance schedules will include bi-annual evaluations 

by equipment suppliers to ensure the integrity and safety of brine management systems. 

 

7.5 Health and safety monitoring plan 

7.5.1 Introduction 

During installation and subsequent operation of the geothermal power plant, health and safety 

risks will emanate from musculoskeletal injuries from use of machinery, exposure to geothermal 

fluids and gases, fire outbreaks among others. All these risks have potential to cause death, 

permanent disability and financial losses. The purpose of the health and safety monitoring plan is 

to assess existing controls alongside the potential risks in order to develop an effective action plan 

and ensure compliance with the provisions of OSHA, 2007. 

 

7.5.2 Monitoring strategy 

Karsan Ramji and Sons Limited (KRSL) should be committed to ensuring, as far as is reasonably 

practicable, the health and safety of the workers, visitors to the site and neighbors is not put at risk 

during the installation and operational phase of the geothermal power plant. This will be achieved 

by; 

 Routine inspections of the facility and equipment.  

 Visual inspection as well as interviewing key personnel to identify areas of 

improvement. 

 Conducting occupational safety and health reviews and reports.  

 Administration of safety awareness and motivation scheme. 

 Undertaking and reviewing of fire, energy and risk assessment reports. 

 Review of safety awareness, fire drills and fire safety training requirements. 

 Evaluation of the effectiveness of health and safety training to the workforce. 

 Action plans related to significant findings of the risk assessment. 

 Having emergency evacuation plans and emergency routes and safety signage among 

others. 

 Assessment of risks involving hazardous substances i.e. receipt, storage & handling. 

 Hazard identification by analyzing activities that can be an immediate threat or cause 

harm over a period of time. 

 Ensuring that all accidents and incidents occurring at the site are promptly reported and 

investigated. 

The responsibility for implementing this monitoring plan will be vested in the Department of 

Occupational Safety and Health Services and overall the management. 
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7.5.3 Indicator of success 

The ideal indicators of success will include zero accidents and fatalities and reduction in the number 

of incidents and accidents at the site. 

 

7.6 Solid waste monitoring plan 

7.6.1 Introduction 

During installation and operation phases of the proposed project, solid waste management might 

pose health risks to the general public and environment. The purpose of this monitoring plan is to 

therefore ensure solid waste is managed in such a way that it protects both the public health and 

the environment. 

 

7.6.2 Monitoring frequency 

The frequency of solid waste monitoring will differ from the collection to the disposal stage in 

order to ensure reduced accumulation of heaps of waste. Table 24 describes the outline for which 

the activity will be monitored but can be adjusted depending on the amount generated. 

 

Table 24: Sample outline for solid waste monitoring plan 

Activity Frequency Critical levels (Tons) Target Responsibility 

Collection Daily    

Storage Daily     

Management Daily    

Disposal Weekly    

 

7.6.3 Monitoring strategy 

The solid waste monitoring plan will document the collection, storage and disposal of solid waste 

from the geothermal power plant. There is need to code each of the collection points, note the 

capacity and critical levels, frequency of disposal and the personnel and contractor responsible.  

 

7.6.4 Indicator of success 

Indicators of success will include timely collection and disposal of waste by the licensed waste 

handlers. 

 

7.7 Grievances Redress Mechanism 

The affected persons by the proposed project may raise their grievances and dissatisfactions about 

actual or perceived impacts in order to find a satisfactory solution. These grievances, influenced by 

their physical, situational and/or social losses, can emerge at the different stages of the project cycle. 

Not only should the affected persons be able to raise their grievances and be given an adequate 

hearing, but also satisfactory solutions should be found that mutually benefit both the affected 

persons and the project. It is equally important that the affected persons have access to legitimate, 

reliable, transparent and efficient institutional mechanisms that are responsive to their complaints.  

 

7.7.1 Grievances prevention 

Grievances cannot be avoided entirely, but much can be done to reduce them to manageable 

numbers and reduce their impacts. This will be achieved by; 

1. Providing sufficient and timely information to communities. Many grievances arise because 

of misunderstandings; lack of information; or delayed, inconsistent or insufficient 

information. Accurate and adequate information about a project and its activities, plus an 

approximate implementation schedule, should be communicated to the communities, 

especially affected parties, regularly.  
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2. Conduct meaningful community consultations. The project proponent should continue the 

process of consultation and dialogue throughout the implementation of the project. Sharing 

information, reporting on project progress, providing community members with an 

opportunity to express their concerns, clarifying and responding to their issues, eliciting 

communities' views, and receiving feedback on interventions will benefit the communities 

and the project management. 

3. Overall good management of the facility will ensure a reduction in potential conflicts with 

the local community and other stakeholders. 

 

7.7.2 Grievances Redress Mechanism Tool 

The project should have a prompter and efficient resolution on individual and collective complaint 

and provision of feedback on any grievances and dissatisfaction from stakeholders during 

operations. The flow chart below (Figure 23) shows a proposal consideration for the Grievances 

Redress Mechanism (GRM) for the geothermal power plant project that provides an accessible 

channel for submission of complaints and feedback to stakeholders. 

 

Figure 23: Schematic representation of a proposed Grievances Redress Mechanism Tool 
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8 POLICY, LEGAL AND INSTITUTIONAL FRAMEWORKS 

8.1 Introduction 

The Third Schedule of the Environmental Management and Coordination (Impact Assessment and 

Audit) Regulations, 2003 stipulates the inclusion of environmental guidelines, standards, 

government policies, national legislation, and institutional arrangements in the ESIA study report. 

These frameworks are safeguards for protecting fragile environments and vulnerable communities 

while supporting the implementation of the Environmental and Social Management Plan (ESMP) 

for the proposed project. This section discusses the applicable policy, legal and institutional 

framework which KRSL and other project stakeholders must comply with for sustainable installation 

and operation of the geothermal power plant.  

 

8.2 Policy Frameworks 

8.2.1 National Environment Policy, 2013 

Kenya has a National Environment Policy prepared and approved in 2013 by the Ministry of 

Environment, Water and Natural Resources. Its overall goal is to provide better quality of life in 

Kenya for present and future generations through sustainable management of resources and 

environmentally- friendly development. Chapter 6 of the policy elaborates on environmental 

quality and health and the need to ensure a clean and health environment for all. 

 

The relevant policy statements for the proposed project are;  

 Develop and promote an integrated national strategy for generation and sustainable 

utilization of renewable energy.  

 Promote adaptation of the cleaner production concept in all energy production and 

consumption activities. 

 

8.2.2 National Energy Policy, 2018 

The overall objective of this Policy is to ensure affordable, competitive, sustainable and reliable 

supply of energy at the least cost in order to achieve the national and county development needs, 

while protecting and conserving the environment for inter-generational benefits. To enhance 

exploitation of the vast geothermal resources in the Country, the Government will continue to 

fund GDC so as to manage the exploration risk and attract investors. In the first quarter of 2023, 

geothermal power output increased by 46%, reaching 1,506.33 GWh, playing a crucial role in 

compensating for a 47% decline in hydropower due to drought conditions. Further, the 

Government will encourage investment in the geothermal subsector so as to achieve at least 2,056 

MW of geothermal electric power generation by 2024 and enhance direct use of the resource. 

 

8.2.3 National Industrialization Policy, 2012 

Under Kenya Vision 2030, the manufacturing sector has been identified as a key driver for 

economic growth and development due to its immense potential in job and wealth creation, and 

realization of Sustainable Development Goals (SDGs). This policy framework focuses on value 

addition for both primary and high valued goods; and linkages between industrial and other 

productive sectors to drive the industrialization process and aims at providing strategic direction 

for the sector growth and development. 

 

8.2.4 National Climate Change Framework Policy, 2016 

The policy was developed to facilitate a coordinated, coherent and effective response to the local, 

national and global challenges and opportunities presented by climate change. An overarching 

mainstreaming approach has been adopted and applicable to the proposed project; is to ensure 

the integration of climate change considerations into the planning, budgeting, and implementation 
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of the proposed project. The climate change considerations will enhance adaptive capacity and 

build resilience of the project to climate variability and change, while promoting a low carbon 

development pathway.  

 

8.2.5 Kenya National Climate Change Response Strategy, 2010 

The Government of Kenya has strategies it’s taking to address issues related to the impact of climate 

change on various sectors of the economy. Effects of climate change and mitigation and adaptation 

measures in relation to the proposed project will be taken into consideration during ESIA process. 

 

8.2.6 National Sustainable Waste Management Policy, 2020 

The overall objective of the policy is to advance Kenya towards a more sustainable and circular, 

green economy. Additionally, the policy aims to ensure that waste is collected, separated at source, 

reused and recycled, and that the remaining waste stream is destined to a secure, sanitary landfill. 

The proposed project will be required to comply with this policy by planning and implementing 

effective waste management strategies throughout the project cycle. 

 

8.2.7 United Nations Sustainable Development Goals, 2015 

The Sustainable Development Goals (SDGs) offer a comprehensive framework for addressing global 

challenges, including those related to sustainable development, environmental protection, and 

social progress. The relevant SDGs are presented in Table 25. 

 

Table 25: Relevant SDGs to the proposed project 

Sustainable Development Goal Description 

SDG 6: Clean Water and Sanitation Ensure availability and sustainable management of water and 

sanitation for all 

SDG 7: Affordable and Clean 

Energy 

Ensure access to affordable, reliable, sustainable, and modern energy 

for all 

SDG 8: Decent Work and 

Economic Growth 

Promote sustained, inclusive, and sustainable economic growth, full 

and productive employment, and decent work for all 

SDG 9: Industry, Innovation, and 

Infrastructure 

Build resilient infrastructure, promote inclusive and sustainable 

industrialization, and foster innovation 

SDG 12: Responsible Consumption 

and Production 

To ensure sustainable consumption and production patterns 

SDG 13: Climate Action Take urgent action to combat climate change and its impacts 

SDG 15: Life on land Protect, restore, and promote sustainable use of terrestrial 

ecosystems, sustainably manage forests, combat desertification, and 

halt and reverse land degradation and halt biodiversity loss 

 

8.3 Legal Frameworks 

8.3.1 Constitution of Kenya 2010 

The Constitution of Kenya 2010 is the supreme law of the land. Under Chapter IV, Article 42 

provides for the right to a clean and healthy environment for all. Further, Chapter V of the 

Constitution deals with Land and Environment. Specifically, Part 2 elaborates on the obligations of 

the proponent in respect to protection of the environment and enforcement of environmental 

rights. 

 

Relevance to the proposed project 

 The proponent should ensure that the proposed project do not infringe on the right to a 

clean and healthy environment for all. 
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 The proponent should ensure project implementation activities are carried out in an 

ecologically, economically, and socially sustainable manner through a sustained stakeholder 

engagement process. The stakeholder engagement should build on the foundation set by 

the ESIA study during the three meetings as well development and implementation of a 

Grievances Redress Mechanism (GRM). 

 The proponent is entitled to a fair administrative decision-making process from NEMA and 

other State Agencies. 

 

8.3.2 Energy Act, 2019 

It’s an Act of Parliament to consolidate the laws relating to energy, to provide for National and 

County Government functions in relation to energy, to provide for the establishment, powers and 

functions of the energy sector entities; promotion of renewable energy; exploration, recovery and 

commercial utilization of geothermal energy; regulation of midstream and downstream petroleum 

and coal activities; regulation, production, supply and use of electricity and other energy forms; 

and for connected purposes.  

 

Relevance to the proposed project  

- The Act provides that an applicant for energy generation, transmission or distribution projects 

including those under the Feed-in-Tariffs (FiT) with a capacity above 3 MW should undertake 

an environmental assessment and acquire an EIA license before obtaining an electricity 

generation permit from Energy & Petroleum Regulatory Authority (EPRA).  

- The proponent should also comply with Sections 77 – 90 of Part IV (Renewable Energy) of the 

Act. 

 

8.3.3 Energy (Electricity Licensing) Regulations, 2012 

These Regulations apply to any person who intends to engage in the generation, transmission, 

distribution and supply of electrical energy in Kenya.  

 

Relevance to the proposed project  

- The proponent should obtain license to generate electricity from Energy and Petroleum 

Regulatory Authority (EPRA) 

 

8.3.4 Climate Change Act, 2023 

The Act provides a regulatory framework for the management, implementation and regulation of 

mechanisms to enhance climate change resilience and low carbon development for the sustainable 

growth of Kenya. It provides for mainstreaming of climate change responses into development 

planning, decision making and implementation as well as resilience and adaptation in all 

governance sectors.  

 

Relevance to the proposed project 

 Geothermal energy has significant potential to reduce GHG emissions in cement production 

compared to conventional power sources which contribute ~8% of the world’s carbon 

footprint. Each tonne of cement produced using fossil fuels results in ~0.8 tonnes of CO2 

emissions. By utilizing geothermal energy, the proponent will reduce GHGs emissions, 

approximately 2,700tCO2/MW annually, thereby lowering the carbon footprint.  

 

8.3.5 Environmental Management and Coordination Act Cap. 387 of the Laws of Kenya  

The Act is the framework environmental law in Kenya and aims to improve the legal and 

administrative co-ordination of the diverse sectoral initiatives in the field of environment to 
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enhance the national capacity for its effective management. The Act harmonizes the sector specific 

legislations relevant to the environment and aligned to the National Environment Policy, 2013.  

 

Relevance to the proposed project 

Sections 58 and 68 of the Act prescribe Environmental Impact Assessment (EIA) and Audit (EA) 

depending on whether a project is proposed or it’s ongoing respectively. To operationalize the Act 

the Ministry of Environment, Climate Change and Forestry has gazetted Regulations to inform and 

enforce compliance (Table 26). 

 

Table 26: Regulations under the Environmental Management and Coordination Act Cap. 387 of the Laws 

of Kenya 

Regulation Article Relevance to the proposed project and 

compliance requirements 

Impact Assessment and 

Audit Regulations, 2003 

EMCA (Section 58) 

 

 

EMCA (Section 68) 

EIA Licence required prior to installation of the 

plant hence the ESIA Study 

 

Annual audits will be required from one year 

after completion of the installation of the plant 

Air Quality Regulations, 

2014 

EMCA (Section 78-85) Proponent should provide and enforce the use 

of gas masks to workers and visitors to the site 

Noise Regulations, 2009 EMCA (Section 101-103) Undertake quarterly noise level monitoring 

throughout the project cycle 

Water Quality Regulations, 

2006 

EMCA (Section 71-72) Water quality sampling and analysis as per the 

Standards in Third Schedule of the Regulations 

Waste Management 

Regulations, 2006 

EMCA (Section 86-107) Proponent should provide infrastructure for 

collection, segregation, and disposal of solid 

wastes by a NEMA licensed contractor 

 

8.3.6 Sustainable Waste Management Act, 2022 

The Act establishes the legal and institutional framework for the sustainable management of waste 

and ensure the realization of the constitutional provision of the right to clean and health 

environment. The Act is based on the following principles: precautionary principle; polluter pays 

principle; payment for ecosystem services; zero waste principle. 

 

Section 13 of the Act requires every producer to bear mandatory extended producer obligations, 

to reduce pollution and environmental impacts of the products introduced into the Kenyan market 

and waste arising therefrom. Further, Section 20 of the Act makes provision for waste segregation 

and disposal by a licensed personnel. 

 

Relevance to the proposed project 

 The proponent should comply with the provisions of this Act throughout the project cycle. 

 

8.3.7 Radiation Protection Act, 2012 

This Act provides for the protection of the public and radiation workers from the dangers arising 

from the use of devices or material capable of producing ionizing radiation. Irradiating devices or 

radioactive material may not be imported without a license.  

 

Relevance to the proposed project 

 The proponent should comply with the provisions of this Act throughout the project cycle. 
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8.3.8 Forest Conservation and Management Act, 2016 

This Act provides the overarching legal framework for the conservation, management, and 

sustainable use of forests in Kenya. It provides for collaboration between Kenya Forest Service 

(KFS), County Governments and other stakeholders to promote sustainable forestry practices, 

including reforestation and afforestation.  

 

Relevance to the proposed project 

- Upon completion of the project, the proponent should collaborate with KFS in planting trees 

to compensate any loss during project implementation. The proponent may also assist KFS in 

afforestation campaign as part of its CSR. 

 

8.3.9 Mining Act, 2016 

This Act of Parliament was established to set out frameworks, strategies and principles for 

exploration and exploitation of mineral resources for socio-economic development. Further, the 

Act gives effect to Articles 60, 62 (1) (f), 66 (2), 69, and 71 of the Constitution of Kenya as they 

apply to minerals. It should be noted that the proposed site has a rocky terrain and where needed 

blasting may be used to pave way for civil works.  

 

Relevance to the proposed project 

- The proponent is required to comply with Section 20 of the Act by applying for a blasting 

License from the Director of Mines. 

 

8.3.10 Physical and Land Use Planning Act, 2019 

This Act makes provision for the planning, use, regulation and development of land and for 

connected purposes. Article 5 of the Act under Principles and norms of physical and land use 

planning notes that ‘every person engaged in physical and land use planning development activities 

shall be in a manner that integrates economic, social and environmental needs of present and future 

generations.’ Article 4 notes that major developments should be subjected to environmental and 

social impact assessment.  

 

Relevance to the proposed project 

 The proponent should comply with the provisions of this Act throughout the project cycle. 

 

8.3.11 Occupational Safety and Health Act, 2007 

This Act of Parliament was established to provide for the safety, health and welfare of workers and 

all persons lawfully present at workplaces. Section 19 of the Act provides that an occupier of any 

premises likely to emit poisonous, harmful, injurious or offensive substances, into the atmosphere 

shall use the best practicable means to prevent such emissions and render harmless and inoffensive 

the substances which may be emitted. Part VII of the Act elaborately deals with machinery safety 

requirements to avoid accidents and injuries at work.  

 

Relevance to the proposed project 

- Under OSHA, the proponent should register the site as a workplace with DOSHS and provide 

the workers with adequate and appropriate PPE and enforce their use. 

 

8.3.12 Public Health Act, 2012 

The Act aims at prohibiting activities that may be injurious to the general public. It outlines the 

responsibilities for the County Government to maintain a safe and clean environment by 

controlling the operational activities of any facility.  
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Relevance to the proposed project 

- The proponent should ensure compliance with Act by providing clean, healthy and safe 

environment throughout the project cycle. 

 

8.3.13 Work Injury Beneficiary Compensation Act, 2007 

This is an Act of Parliament to provide compensation to employees for work related injuries and 

diseases contracted in the course of their employment and for connected purposes. The Act applies 

to all employees, including employees employed by the Government, other than the armed forces, 

in the same way and to the same extent as if the Government were a private employer. It is the 

duty of all employers to obtain and maintain an insurance policy from an approved insurer in 

respect of any liability the employer may incur as provided for by the Act. The Act also stipulates 

that an employee who suffers an accident that leads to disablement or death is subject to the 

provisions of this Act and is entitled to compensation.  

 

Relevance to the proposed project 

 Proponent/contractor should ensure that all workers during the project implementation phase 

are provided with appropriate insurance covers.  

 

8.3.14 County Government Act, 2012 

This Act of parliament give effect to Chapter Eleven of the Kenyan Constitution; that provide for 

the County government’s powers, functions and responsibilities to deliver services and for 

connected purposes. The Act lays emphasis on the need for a consultative and participatory 

approach where the principles of planning and development facilitation in a county serve as a basis 

for engagement between the county government and the citizens and other stakeholders. 

 

Relevance to the proposed project 

 The proponent will ensure compliance of the provisions of the Act during the operations phase. 

 

8.3.15 Nakuru County Climate Change Act, 2021 

This Act provides to put in place the framework and mechanisms for mobilization and facilitation 

of the county government, communities and other stakeholders to respond effectively to climate 

change through appropriate adaptation and mitigation measures and actions and for connected 

purposes.  

 

Relevance to the proposed project 

- The proponent should comply with Part V (Duties Relating to Climate Change), Sections 37 - 

39 which outlines climate change duties of private entities operating within the County. 

 
8.3.16 Nakuru County Waste Management Act, 2021 

This Act provides for the realization of Article 42 on right to a clean and healthy environment and 

Article 43 on health and sanitation, and implementation of section 2 (g) of the Fourth Schedule to 

Constitution of Kenya in relation to waste management and for connected purposes. 

 

Relevance to the proposed project 

- The proponent will ensure compliance of the provisions of the Act during the operations phase. 
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8.3.17 Nakuru County Water and Sanitation Services Act, 2021 

This Act provides for development, regulation and management of county public works related to 

water and sanitation services, storm water management systems, water conservation, water 

harvesting and for connected purposes. 

 

Relevance to the proposed project 

- The proponent will ensure compliance of the provisions of the Act during the operations phase. 

 

8.4 Institutional framework 

Several institutions have been established to implement the policy and legal framework discussed 

in the preceding section (Table 27).  

 

Table 27: Institutions and their legislative mandate as it applies to the geothermal power plant  

Institution/Departments Key mandate 

Ministry of Energy and Petroleum To implement the Energy Act, 2019 alongside the subsidiary 

legislation 

Geothermal Development 

Company (GDC) 

To promote and develop direct uses of geothermal resources 

Directorate of Occupational Safety 

and Health Services (DOSHS) 

To implement the Occupational Safety and Health Act, 2007 

alongside the subsidiary legislation 

National Environment 

Management Authority (NEMA) 

To implement the Environmental Management and Coordination 

Act and Associated Regulations 

County Government of Nakuru To implement the County Government Act, 2012 and its by-laws 

 

8.5 World Bank Environmental and Social Framework, 2017 

The World Bank Environmental and Social Framework sets out the World Bank’s commitment to 

sustainable development, through a Bank Policy and a set of Environmental and Social Standards 

that are designed to support Borrowers’ projects, with the aim of ending extreme poverty and 

promoting shared prosperity. The framework comprises of; 

1. A Vision for Sustainable Development, which sets out the Bank’s aspirations regarding 

environmental and social sustainability;  

2. The World Bank Environmental and Social Policy for Investment Project Financing, which 

sets out the mandatory requirements that apply to the Bank; and 

3. The Environmental and Social Standards, together with their Annexes, which set out the 

mandatory requirements that apply to the Borrower and projects. 

 

Relevance to the proposed project 

The proposed project should comply with the ten Environmental and Social Standards (ESSs) 

established under the framework throughout the project life cycle (Table 28).  

 

Table 28: Summary of the ten ESSs established under the World Bank Environmental and Social Framework, 

2017 and their relevance to the geothermal power plant (Source: The World Bank Group, 2017) 

ESSs No.  Description Relevance to the geothermal power plant 

1.  Assessment and 

Management of 

Environmental and 

Social Risks and 

Impacts 

In compliance with the ESS, the proponent has carried out the ESIA 

Study of the proposed project, including stakeholder engagement, 

developing an Environmental and Social Commitment Plan (ESCP), 

and will conduct monitoring and reporting on the environmental and 

social performance of the project against the ESSs. 

2.  Labor and Working 

Conditions 

The proponent should promote safety and health at work, fair 

treatment, non-discrimination and equal opportunity of project 
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ESSs No.  Description Relevance to the geothermal power plant 

workers, protect project workers, including vulnerable workers such as 

women, persons with disabilities, children (of working age, in 

accordance with this ESS) and migrant workers, contracted workers, 

community workers and primary supply workers, as appropriate, 

prevent the use of all forms of forced labor and child labor, support 

the principles of freedom of association and collective bargaining of 

project workers in a manner consistent with national law and provide 

project workers with accessible means to raise workplace concerns. 

3.  Resource Efficiency 

and Pollution 

Prevention and 

Management 

The proponent should promote sustainable use of resources, including 

energy, water and raw materials and avoid or minimize pollution from 

project activities including short and long-lived climate pollutants and 

generation of hazardous and non-hazardous waste. 

4.  Community Health 

and Safety 

The proponent should mitigate adverse impacts on the health and 

safety of project-affected communities during the project life cycle 

from both routine and non-routine circumstances, promote quality 

and safety, and considerations relating to climate change, in the design 

and construction of infrastructure, avoid or minimize community 

exposure to project-related traffic and road safety risks, diseases and 

hazardous materials, put in place effective measures to address 

emergency events and ensure safeguarding of personnel and property 

is carried out in a manner that avoids or minimizes risks to the project-

affected communities. 

5.  Land Acquisition, 

Restrictions on Land 

Use and Involuntary 

Resettlement 

The project site is within Menengai Geothermal Project Area hence 

there will be no displacement of people and in the event, appropriate 

social safeguards such as resettlement action plan is prepared, 

approved, and implemented. 

6.  Biodiversity 

Conservation and 

Sustainable 

Management of 

Living Natural 

Resources 

The proponent should protect and conserve biodiversity hot spots and 

habitats within the area, provide mitigation measures on potential 

human-wildlife conflicts, support livelihoods of local communities, 

including indigenous people, and inclusive economic development, 

through the adoption of practices that integrate conservation needs 

and development priorities. 

7.  Indigenous 

Peoples/Sub-Saharan 

African Historically 

Underserved 

Traditional Local 

Communities 

The proponent should ensure that the development process fosters full 

respect for the human rights, dignity, aspirations, identity, culture, and 

natural resource based livelihoods of the local community within the 

area, promote local support of the project by establishing and 

maintaining an ongoing relationship based on meaningful consultation 

with the local community affected by the project throughout the 

project’s life cycle,  obtain the Free, Prior, and Informed Consent 

(FPIC) of the affected local community, respect and preserve the 

culture, knowledge, and practices of the local community, and to 

provide them with an opportunity to adapt to changing conditions in 

a manner and in a timeframe acceptable to them.  

8.  Cultural Heritage The proponent should protect cultural heritage from the adverse 

impacts of project activities and support its preservation.  

9.  Financial 

Intermediaries (FI) 

The proponent should assess and manage environmental and social 

risks and impacts associated with the subprojects it finances and 

promote good environmental and social management practices in the 

subprojects the FI finances.  

10.  Stakeholder 

Engagement and 

The proponent should provide means for effective and inclusive 

engagement with project-affected parties throughout the project life 

cycle on issues that could potentially affect them, ensure that 
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ESSs No.  Description Relevance to the geothermal power plant 

Information 

Disclosure 

appropriate project information on environmental and social risks and 

impacts is disclosed to stakeholders in a timely, understandable, 

accessible and appropriate manner and format and provide project-

affected parties with accessible and inclusive means to raise issues and 

grievances, and to respond to and manage such grievances.  
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9 CONCLUSION AND RECOMMENDATION 

9.1 Conclusion 

Despite the anticipated negative environmental and social impacts, the proposed project has 

significant benefits which range from reducing the cost of production and enhancing profitability 

of the company, providing a market for goods and services, decreasing the GHGs emissions hence 

lowering KRSL carbon footprint, potential scaling up the use of geothermal energy and creating 

awareness for its benefits among other industry players, employment creation and income to the 

government. However, the ESIA Study acknowledges the importance of addressing the 

environmental and social risks of the project to ensure its sustainability and hence proposes a suite 

of Environmental Management and Monitoring Plans (EMMPs) corresponding to each project 

phase. Implementing the EMMPs will significantly reduce or in some cases reverse the project’s 

negative environmental and social impacts.  

 

9.2 Recommendation 

The main recommendation of the ESIA is the need for concerted implementation of the 

Environmental Management and Monitoring Plans (EMMPs) by the proponent. On the basis of a 

commitment by the proponent to the EMMPs to the latter, we recommend the issuance of an EIA 

License alongside its conditions as per the Environmental Management and Coordination Act Cap. 

387 of the Laws of Kenya. 
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11 ANNEXURES 

1. Certificate of Incorporation  

2. Pin Certificate  

3. License for proposed installation of 5-10MWe Modular Geothermal Power Plants at 

Menengai Drilling Project 

4. Approval of the scoping report and Terms of Reference for the EIA study 

5. 4 MW Wellhead Production Unit Conceptual Design Report 

6. Geothermal Steam Supply Agreement between Geothermal Development Company and 

Karsan Ramji and Sons Limited 

7. Bill of quantities 

8. Baseline monitoring reports for ambient air and acoustic levels 

9. Attendance list of the kick off meeting with key government agencies 

10. Proceedings of the kick-off meeting held on 28
th
 June 2024 at Maili Saba Police Post 

11. Proceedings of the Second Stakeholder meeting to review the draft ESIA study report held 

on 5
th
 November 2024 at Dhanji Vocational Training Centre at Kagoto area 

12. Proceedings of the Third Stakeholder meeting to validate the draft final ESIA study report 

held on 15
th
 November 2024 at NG-CDF Social Hall at Kiamaina area 

13. Public consultation questionnaires  

14. NEMA practicing license for the firm, Envasses Environmental Consultants Limited 

15. NEMA practicing license for Team Leader, Mr. Simon Nzuki 

16. NEMA practicing license for Stakeholder Engagement Expert, Ms. Jane Gitau 
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Annexure 1: Certificate of Incorporation 
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Annexure 2: Pin Certificate  
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Annexure 3: License for proposed installation of 5-10MWe Modular Geothermal Power Plants at 

Menengai Drilling Project 
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Annexure 4: Approval of the scoping report and Terms of Reference for the EIA study 
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Annexure 5: 4 MW Wellhead Production Unit Conceptual Design Report 
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Annexure 6: Geothermal Steam Supply Agreement between Geothermal Development Company 

and Karsan Ramji and Sons Limited 
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Annexure 7: Bill of quantities 

 

 

 

  



KRSL: ESIA Study Report for proposed 4 MW geothermal power plant  Page 90 

Prepared by: Envasses Environmental Consultants Limited  November 2024 

Annexure 8: Baseline monitoring reports for ambient air and acoustic levels 
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Annexure 9: Attendance list of the kick off meeting with key government agencies 
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Annexure 10: Proceedings of the kick-off meeting held on 28
th
 June 2024 at Maili Saba Police Post 

 



KRSL: ESIA Study Report for proposed 4 MW geothermal power plant  Page 164 

Prepared by: Envasses Environmental Consultants Limited  November 2024 



KRSL: ESIA Study Report for proposed 4 MW geothermal power plant  Page 165 

Prepared by: Envasses Environmental Consultants Limited  November 2024 



KRSL: ESIA Study Report for proposed 4 MW geothermal power plant  Page 166 

Prepared by: Envasses Environmental Consultants Limited  November 2024 



KRSL: ESIA Study Report for proposed 4 MW geothermal power plant  Page 167 

Prepared by: Envasses Environmental Consultants Limited  November 2024 



KRSL: ESIA Study Report for proposed 4 MW geothermal power plant  Page 168 

Prepared by: Envasses Environmental Consultants Limited  November 2024 



KRSL: ESIA Study Report for proposed 4 MW geothermal power plant  Page 169 

Prepared by: Envasses Environmental Consultants Limited  November 2024 



KRSL: ESIA Study Report for proposed 4 MW geothermal power plant  Page 170 

Prepared by: Envasses Environmental Consultants Limited  November 2024 



KRSL: ESIA Study Report for proposed 4 MW geothermal power plant  Page 171 

Prepared by: Envasses Environmental Consultants Limited  November 2024 



KRSL: ESIA Study Report for proposed 4 MW geothermal power plant  Page 172 

Prepared by: Envasses Environmental Consultants Limited  November 2024 

 

 

 

 



KRSL: ESIA Study Report for proposed 4 MW geothermal power plant  Page 173 

Prepared by: Envasses Environmental Consultants Limited  November 2024 

Annexure 11: Proceedings of the Second Stakeholder meeting to review the draft ESIA study report 

held on 5th November 2024 at Dhanji Vocational Training Centre at Kagoto area 
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Annexure 12: Proceedings of the Third Stakeholder meeting to review and validate the draft final 

ESIA study report held on 15
th
 November 2024 at NG-CDF Social Hall at Kiamaina area 
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Annexure 13: Public consultation questionnaires 
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Annexure 14: NEMA practicing license for the firm, Envasses Environmental Consultants Limited 
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Annexure 15: NEMA practicing license for Team Leader, Mr. Simon Nzuki 
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Annexure 16: NEMA practicing license for Stakeholder Engagement Expert, Ms. Jane Gitau 

 

 


