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EXECUTIVE SUMMARY

Ecotech Management & Technologies Consultants, a NEMA registered EIA/EA Firm of
experts, has been contracted by the proponent to carry out an Environmental Impact
Assessment (EIA) Study Report for the proposed residential apartment complex
comprising Lower Ground, Ground, Upper Ground, and 1st to 14th-floor levels on L.R.
No. 209/13301. The project is located in Kileleshwa Area, Nairobi County. The site is
spatially situated within Kileleshwa Ward and is accessed via Likoni Lane, which connects
to Ring Road and branches from Denis Pritt Road.

This document is an EIA Study Report for the proposed high-rise residential development
project in Kileleshwa, Nairobi County. The proponent is committed to ensuring that the
ecological integrity, health, and sustainability of the environment are upheld. This
commitment necessitated the undertaking of the EIA process. Through the engagement
of environmental consultants, the proponent has ensured that the proposed development
undergoes a comprehensive EIA process in compliance with the legal requirements of
the Government of Kenya, particularly the Environmental Management and Coordination
Act (EMCA), 1999 (Amendments, 2015), and the Environmental (Impact Assessment
and Audit) Regulations, 2003 (Revised 2019).

The purpose of conducting the EIA process was to predict, assess and analyze all
possible positive and negative impacts that the project might have on both the natural
and human environment and suggest the appropriate mitigation measures for the
significant negative impacts and design an Environmental Management Plan (EMP) to
address the negative environmental impacts associated with the proposed residential
apartment’s project. The scope of this report was to describe the project, document all
baseline information, legal and regulatory frameworks associated with the project,

analyze the project alternatives, assess both the positive and negative impacts and
develop mitigation measures for negative impacts and design an EMP for the project.
The EIA reporting exercise, inter alia, constituted the following elements:

e Description of the project location, objectives, scope and justification.

e Evaluation of the project locations, methodologies, procedures and processes to
be used in the implementation of the project with other available methodologies
and describing any alternatives.

Conducting a site visit, opportunistic observations, public consultations and
personal interviews.

Evaluation of the products, by-products and wastes likely to be generated by the
project.

Evaluation of the environmental and social effects of the project including socio-
cultural effects, direct and indirect effects, short and long term effects on pre-
project, project construction and post-project operations.

Analysis of legal and policy framework relevant to the residential housing sector.
Drawing up an Environmental Management Plan (EMP) proposing measures for
eliminating, minimizing or mitigating any adverse impacts on the environment
including their cost, timeframe and the responsibility for implementation.

Drawing up an action plan for prevention and management of foreseeable
accidents and other worker related hazards during the construction and
occupation phases of the project and preparing a final EIA Study Report for
submission to NEMA.




Project Objectives
The objectives of the proposed project include:

i. To construct one hundred and ninety-three (193) housing units in
Kileleshwa area.
To put the current land into more productive and economic use.
To meet the economic desires of the proponent.

Objectives of the EIA

The objectives of undertaking the EIA were as follows;

i. To identify potential environmental impacts of proposed project and assess
the significance of these impacts.
To assess the relative importance of the various project alternatives.
To propose mitigation measures for the significant negative impacts of the
project on the environment.
To seek the views and concerns of all the Project Affected Persons (PAPS) in
regards to the proposed project.
To generate baseline data for monitoring and evaluation of how well the
mitigation measures are being implemented during the project cycle.
To develop comprehensive Environmental Management Plan (EMP) for the
project cycle with mechanisms for monitoring and evaluating the compliance
and environmental performance which shall include the cost of mitigation
measures and the time frame of implementing the measures.
To present the results of the EIA in such a way that they can guide informed
decision making.

Legal and Administrative Frameworks

The proposed project is governed by County and National legal regulatory and policy
framework, which, among others, are meant to ensure good environmental practices at
all stages of the project life-cycle. The proposed two block residential apartment’s
project is in line with Kenya Vision 2030, Poverty Reduction Strategy Paper (1999),
National Housing Policy, 2004 and the Government of Kenya Agenda Four-National
Affordable Housing. The project implementation will be affected by several legislations
and subsidiary legislations as outlined in Chapter Four of this report. They include: Public
Health Act, Cap 242, Water Act 2016, Factories Act, Cap 515, Local Government Act,
Cap 265, Penal Code, Cap 63, Energy Act, 2006, Electric Power Act, 1997, OSHA 2007,
The Physical Planning Act of 1996 CAP 286, The County Governments Act 2012/2017,
EMCA (Water Quality) Regulations 2006, EMCA (Waste management) Regulation 2006,
EMCA (Noise and Excessive Vibration Pollution Control) Regulations 2009, EMCA (Air
Quality) Regulations 2014 and The Land Planning Act, Cap 303 among others.

Methodology

The EIA process was carried out using a combination of methods including physical
examination; site assessments; literature reviews; and informal interviews/




questionnaires administration with stakeholders’ e.g. immediate neighbors and business
persons.

The key approach utilized included the following:

i. Environmental screening of the proposed project in line with EMCA Cap 387,
The Environmental (Impact Assessment And Audit) Regulations, 2003;
Revised 2019. We established that the development falls under High Risk
Projects (Urban development including establishment of new housing estate
developments exceeding one hundred housing units).

A site reconnaissance and visual survey to determine the baseline
information of the project area.

Analysis of the project documents such as the architectural plans with the
proponent and project team.

Assessment of occupational health and safety issues during the
implementation of the project.

Seeking public views through a public meeting, direct interviews and
administering of questionnaires.

Proposal of feasible mitigation measures to minimize anticipated negative
impacts during the project cycle.

Preparation and submission of the EIA Study Report to the National
Environment Management Authority (NEMA).

Environmental Impacts and Mitigation Measures

The potential negative environmental impacts of the proposed project and possible
mitigation measures are summarized below:

Table 1: Summary of the Environmental Impacts and Mitigation Measures
Anticipated Impacts Mitigation Measures
Increased Traffic e Ferry building materials during off-peak hours.
e Employ traffic marshals to control traffic in and out
of site.
Provide bill boards at the site/entrance to notify
motorists and general public about the proposed
project.
Enforce speed Ilimits for construction vehicles
especially along the roads leading to the site.
Develop a traffic management plan to ensure that
the site vehicles do not interfere with the regular
traffic along the access roads.
Ensure that the vehicles comply with axle load
limits.
Employ well trained and experienced drivers
Solid waste Engage the services of registered waste handler to
transport the waste at the designated areas.
Covering of trucks when transporting building
materials and waste.
Use of an integrated solid waste management
system; through a hierarchy of options: source
reduction, recycling, composting and reuse.
Provision of waste management room at a strategic

Xi




Anticipated Impacts Mitigation Measures

place within the apartments for segregation and
disposal of the waste.

Efficient use of the materials to reduce waste and
recycling/reuse where feasible.

Monitor waste in line with the waste management
regulations

Liquid waste Channel all liquid waste to the existing NAWASCO
sewer line and obtain permit to discharge liquid
waste to public sewer line from NAWASCO.

Conduct routine inspection and monitoring of the
internal drains to identify and repair any leakages
and blockages.

Provision of sanitary facilities to the workers during
the construction and proper decommissioning of the
facilities once construction is complete.

All waste pipes will have rodding eyes accessible
from outside i.e. free to every part of the system for
inspection, cleaning and repair.

Regular inspection and maintenance of the internal
sewer system.

Increased water demand Drill a borehole to supplement the existing water
supply, subject to approval by WRA-Nairobi County.
Connect to the existing water supply after
acquisition of the relevant permits.

The contractor will engage the eservices of water
vendors to supplement the water supply.

Use of water efficient appliances and fixtures for
plumbing products and white goods.

Provision of adequate underground and roof water
tanks for water storage.

Air Pollution Use of dust screens/nets around the construction
site to contain and arrest dust. Regular sprinkling of
water on work areas to prevent fugitive dust
violations especially during the dry spell.

Ensure no burning of waste such as paper and
bottles on site/non-designated areas.

Covering and regular watering of the exposed
stockpiles on site such as the sand and ballast.
Regular and prompt maintenance of construction
machinery and equipment to minimize generation of
hazardous gases.

Noise Pollution Construction works will be carried out during the day
between 0900 hrs to 1500 hrs.

The contractor shall use noise shields on noisy
equipment such as corrugated iron sheet structures.
All noisy activities shall be scheduled concurrently
during the construction to reduce the exposure
period.




Anticipated Impacts

Mitigation Measures

Operation of the noisy machinery shall be carried
out when necessary and switch them off when not in
use.

Provide and enforce use Personal Protective
Equipment (PPE) by the workers at all times during
the construction.

Energy Demand

Use of solar energy as an alternative source of
energy.

Install and routine maintenance of energy efficient
fixtures and fittings.

Turn off the machinery and equipment when not in
use.

Put off all the lights immediately when not in use.
Regular inspection and repairs of the solar panels

Occupational Health and
Safety of workers and
public

Workers shall use properly fitting PPEs to avoid
accidents, injuries and illness

The contractor shall adapt a suitable emergence
response plans to manage occurrence of anticipated
hazards during construction phase.

Provide appropriate signage and warnings in work
areas.

Provide first aid facilities and ensure that workers
are trained on emergency response such as first aid
skills.

Workers shall always be sensitized on social issues
such as drugs, alcohol, diseases such as HIV/AIDS
and STIs etc.

Provide adequate and functional sanitary facilities
for the workers.

Comply with OSHA 2007 and all other relevant
regulations governing health and safety of
workplaces

Fire risks/incidences

Place portable fire extinguishers at suitable
locations;

Combustible materials used during construction
should be stored away from source of ignition;
Smoking on site or burning of waste should be
prohibited so as to reduce the source of ignition at
the workplace;

Electrical works such as electrical wiring should be
done by qualified technicians or engineers to ensure
shoddy work which could pose a danger to the
development does not occur;

Train and induct workers on the use of fire
extinguishers and other fire-fighting equipment;
Designate a fire assembly point;

Storm Water Management

Ensuring that the speed of the storm water is
reduced as it flows downstream;




Anticipated Impacts

Mitigation Measures

e Using materials that mimic natural percolation of
water.
Landscaping to ensure there are areas where water
will percolate underground.
Constructing proper drains and monitoring them to
ensure there are no blockages;

Conclusion and Recommendations

The proposed project will have numerous benefits to the housing sectors in the area and
the country at large. However, the development might cause negative impacts hence the
need to mitigate them in order to reduce their adverse effects to the environment. The
study evaluated the anticipated impacts and developed an EMMP which should be
implemented by the proponent to ensure environmental protection, health and safety of
the workers and the general public. It is therefore our recommendation that the
proponent be granted an EIA license to implement the proposed project.




CHAPTER ONE: INTRODUCTION

1.1 Project Background

The housing market in Kenya has recently become one of the most lucrative sectors,
with many development companies and individuals now putting up modern housing units
for rental and sale. This surge has been facilitated by banks and financial institutions
offering loans and mortgages to both developers and home buyers at subsidized rates.
The proposed residential development in Kileleshwa, Nairobi County, is a privately owned
project intended for rental and/or sale purposes. The project land is situated in a
residential zone characterized by high-rise buildings. The site zoning policy currently
permits multi-dwelling developments, as evidenced by the change-of-use approval
granted to the proponent.

An application for Change of Use (Renewal) from Residential to Residential
(Apartments/Flats) cum offices for Plot L.R. No. 209/13301 was submitted on May 22,
2018, under application number PPA-CU-AAB133. The application was reviewed and
approved by the County Planning Committee on June 12, 2018, with the notification of
approval issued on June 22, 2018. The architectural and structural drawings for the
proposed high-rise apartment complex have also been submitted for approval to the
Physical Planning office at Nairobi City County Government.

Recent Approval Details

In addition to the previously approved Change of Use application (Application No. PPA-
CU-AAB133), the Client, Ranam, has successfully obtained further development approval
from the Nairobi City County Government. This recent approval pertains to the proposed
addition of two floors to the initially approved high-rise apartment complex on Plot L.R.
No. 209/13301, located along Ring Road Kilimani, within Kilimani area, Dagoretti North
Sub-County.

The application for the additional development was submitted on 5th March 2025 under
Serial Number SUB-019293, with a Registered Application Number PLUPA-BPM-006750-
N, pursuant to the provisions of the Physical and Land Use Planning Act (No. 13 of
2019). The proposal sought permission to construct two additional floors on the
structure previously approved under plan No.CPF AS 828-16 Levels.

Following review by the County Planning Office, the application was approved on 2nd
May 2025, and an official Notification of Approval was issued accordingly. This recent
approval confirms compliance with planning requirements and facilitates the expansion
of the project to 18 levels as applied by the client.

1.2 Principle of Environmental Impact Assessment

The fundamental principle of the EIA is that every person is entitled to a clean
environment and that every person has a duty to enhance and safeguard the
environment. EIA is a planning tool which presents methodologies and techniques for
identifying, predicting and evaluating potential environmental impacts of the projects,
policies, plans and programmes in the project cycle (planning, implementation and
decommissioning phases). EIA presents decision with the information necessary to
determine whether or not a project should be implemented.




1.3 Project Objectives

The objectives of the proposed project include:

i To construct One hundred and Ninety-Three (193) housing units in
Kileleshwa area.

ii. To put the current land into more productive and economic use.

iii. To meet the economic desires of the proponent.

1.4 Objectives of EIA

The overall objective of EIA is to ensure that environmental concerns are integrated in
the proposed project in order to contribute to sustainable development. The specific
objectives are:

i To identify potential environmental impacts of proposed project and assess
the significance of these impacts.
To assess the relative importance of the various project alternatives.
To propose mitigation measures for the significant negative impacts of the
project on the environment.
To seek the views and concerns of the PAPs in regards to the proposed
project.
To generate baseline data for monitoring and evaluation of how well the
mitigation measures are being implemented during the project cycle.
To develop Environmental Management and Monitoring Plan (EMP) for the
project cycle.
To present results of the EIA Study Report in such a way that they can guide
informed decision making.

1.5 Project Justification

The need to undertake an EIA for the project emanated from the following observations.
Under section 58 (1) of Kenya Government’s Environmental Management and
Coordination Act (EMCA), Number 8 of 1999 (Amendments, 2015) and Environmental
Impact Assessment and Audit Regulations of June, 2003; 2019, an EIA study is
necessary and a fully detailed EIA Study Report depending on the nature of the project is
to be compiled and submitted to NEMA for approval before commencing any proposed
development. The basis for undertaking this EIA Study was that the proposed residential
development project constitutes several activities, which would generate considerable
changes and significant effects to the environment including land, water, atmospheric
resources and biological diversity. The EIA Study was thus designed to establish, in
advance, some appropriate level of environmental management measures for
synchronization with project activities from the planning, implementation, operation and
decommissioning stages. The key driving force under which the proponent is developing
the project is through the following:

a) Demand for Housing

Housing has for a long time been recognized as a basic human need, with even recent
suggestions that it be made a basic human right.




The population of Kenyans towards Nairobi and its surroundings has been rapidly
increasing over the years resulting to the inability of most existing accommodation
facilities to fully cater for the accommodation demand.

The proposed development therefore comes as a timely venture to cater for the existing
accommodation deficit more specifically in Kileleshwa area and its environs.

b) Adjacent Land use analysis

Currently there are developments adjacent to the site. The common land uses
surrounding the project site are high-rise residential developments

c) Economic Benefits

The proposed development will have various economic benefits. The development will
create direct and indirect employment opportunities and the proprietor will be able to
generate more income thus enhance their livelihood. The Nairobi County Government
will raise extra revenue from both the enhanced Land Rates and approval fees. The
central government will also get more revenue in the form of enhanced Land Rent.

1.6 Terms of Reference of the E.I.A

The Terms of Reference (TORs) for this Environmental Impact Assessment study report
are based on the approved TORs issued by NEMA on 15™ April, 2024, under Reference
Number: NEMA/TOR/5/2/887.

The general Terms of Reference (ToRs) for this study was to conduct an EIA study for

the proposed Residential Apartments project with associated civil works on No:
209/13301 in Kileleshwa area, Kileleshwa ward, Nairobi County. This is in accordance
with NEMAs’ Environmental (Impact Assessment and Audit) regulations, 2003 under the
Environmental Management and Coordination (Amendments) Act, 2015. Specifically this
assessment was commissioned under the following Terms of Reference;

v To carry out assessment and description of location/site, objectives,
scope, nature of the proposed project;

v' To carry out analysis of the proposed project activities during the
proposed project cycle; construction, operation, decommissioning phases;
To establish the suitability of the proposed project in the proposed
location;
To review baseline information (Physical, Biological and Social Cultural and
economic) and identify any information gaps;
To describe and analyze relevant policies, legal and institutional
framework including but not limited to Kenyan policies, laws, regulation
and guidelines; international guidelines, international conventions and
treaties to which Kenya is party to, related to the proposed project, which
have a bearing on the proposed project and which also serve as
benchmarks for monitoring and evaluation, and future environmental
audits;
To do an in-depth description of the proposed project and associated
works together with the requirements for carrying out the works;
To analyze the efficacy of the designs, technology, procedures and
processes to be used, in the implementation of the works;




To carry out Consultation and Public Participation (CPP): Identify key
stakeholders and affected persons; Securing written submissions from
Lead Agencies (including but not limited to; Water Resources Authority.
Public health, physic planning, county government, lands) and the public
and administration of questionnaires and undertaking informal interview
sessions;

To identify and analyze proposed project alternatives including but not
limited to: scale and extent; project site alternatives, no project
alternatives, design alternatives, material, processes and technologies
alternatives. Giving reasons for the preferred and proposed alternatives;
To formulate a detailed plan on the Waste Management and Disposal in
accordance with the Environmental Management and Co-ordination (Waste
Management) Regulations 2006 and other relevant legislations and
guidelines;

To adequately identify, predict and carry out in-depth analysis all actual
potential and significant impacts on flora, fauna, soils, air , water, the
social, cultural and community settings; the direct, indirect, cumulative,
irreversible, short-term and long-term effects anticipated to be generated
by the proposed project, both positive and negative throughout the project
cycle;

To recommend sufficient mitigation measures for all the potential negative
impacts identified and analyzed in 10 above;

To develop an emergency response procedure for the proposed project for
the entire project cycle;

To identify gaps in knowledge and uncertainties which will be encountered
in compiling the information?

To analyze materials to be used in the construction and implementation of
the project, and wastes to be generated proposing alternative/appropriate
options/technologies;

Analyze occupational health and safety issue associated with the proposed
project activities;

To develop an Environmental Management Plan proposing the measures
for eliminating, minimizing or mitigating adverse impacts on the
environment, including the cost, time-frame and responsibility to
implement the measures;

Give details of the total project implementation costs as they relate to the
Project EMP;

To design and specify the monitoring and audit requirements necessary to
ensure the implementation and the effectiveness of the mitigation
measures adopted;

To prepare a comprehensive EIA Study Report in accordance with EMCA
1999 legislation for submission to NEMA for approval;

Submit and present draft EIA Study report to the Ranam Investment Ltd
management for review;

Incorporate proponent’s comments into the EIA Study Report after review;
Submit 10 hard copies and one soft copy of the EIA Study report to NEMA
for the purposes of seeking a NEMA license that will approve the proposed
project;

Submit to Ranam Investment Ltd One hard copy of NEMA referenced EIA
Study Report and the acknowledgment letter from NEMA;




Responsibilities

There will be provision of solid waste cubicles for temporary storage of waste
before disposal to NEMA designated waste dumping site by a contracted NEMA
registered and licensed waste handler;

The Nairobi County Government will charge a service fee to the proponent for
public sewer services;

Once complete, the project will be managed by the proponent to provide
maintenance services to the estate;

1.8 Study Approach and Methods

1.8.1 Literature Review

A desk study was conducted to review available reports, plans and maps in order to
compile relevant bio-physical and socio-economic information about the study area. The
bio- physical information was compiled on environmental aspects such as topography,
climate, drainage, soils, geology/hydrogeology, and vegetation among other aspects.
The socio-economic environment study covered information on issues such as
population, the dimensions of wellbeing and income levels, water supply and sewerage,
sanitation levels, cultural beliefs and practices, infrastructure developments political
ramifications and community participation.

1.8.2 Field Reconnaissance Survey

The EIA team conducted a reconnaissance survey of the project site in order to
familiarize itself with the site location. The reconnaissance survey established the
general environmental site conditions, neighboring features and characteristics. The EIA
methodology was therefore underpinned by the field reconnaissance survey and as
guided by the TOR developed during this reconnaissance survey.

1.8.3 Interviews aim:
To inform local people and leaders about the proposed project;

Interviews with interested and affected parties were conducted with the following
objectives;
e To seek views, concerns and opinions of people in the area concerning the
project;
To establish if the local people foresee any positive or negative environmental
effects from the project and if so, how they would wish the perceived impacts to
be addressed;

This was achieved through informal interview sessions and structured questions
administered to the Ilocal community residents. (See attached household
questionnaires)

1.8.4 Direct Observation

Onsite, the experts carried out in-situ analysis and assessments through direct
observations of the prevailing environmental conditions.




1.8.5 Report Writing and Documentation

In addition to constant briefing with the client, the impact assessment report will be
presented to the client before submission to the National Environment Management
Authority (NEMA) as required by the law. The review of the EIA Study Report is
anticipated to take 45 working days upon which an approval or otherwise determined
and communicated to the proponent.

The TOR for this assessment was based on the NEMA Environmental Impact Assessment
and Audit Regulations, dated June 2003; revised 2019. These regulations require that
the report should contain descriptions of the following where possible:

e The physical location of the project including the baseline conditions of the project
area; Chapter One and Two
A description of the project including: project objectives, project design,
activities, technology, procedures and processes, materials to be used, products,
by-products and waste generated during the project construction, operation and
de-commissioning phases; - Chapter Two
Description of the recipient environment; - Chapter Three
A description of the national environment legislative and regulatory framework,
baseline information and any other relevant information related to the project; -
Chapter Four.
Alternative locations, technologies or processes available; analysis of alternatives,
and reasons for preferring the proposed design options; - Chapter Five
The potential environmental effects of the project, including the social and
cultural effects and the direct, indirect, cumulative, irreversible, short-term and
long-term effects anticipated;- Chapter Seven
An environmental management and monitoring plan matrix outlaying the
activities, associated impacts, mitigation measures, monitoring indicators,
implementation timeframes, responsibilities, and cost;- Chapter Eight
Public Consultation and Participation as well as measures to prevent health
hazards and to ensure security in the working environment for the employees,
the project area community and for the management of emergencies;- Chapter
Six
Conclusions, recommendations for the success of the project; - Chapter Nine
and
Any other information that NEMA may require.

1.9 The Project Cost

The construction is estimated to cost approximately One billion, two hundred thirty-
four million, three hundred fifty-six thousand, one hundred eighty-four Kenyan
shilling (Kshs. 1,234,356,184.00).




CHAPTER TWO: PROJECT DESCRIPTION

2.1 Location of the Project

The proposed project site is located within Kileleshwa Area, Nairobi County. The project is located on Plot L.R. 209/13301, situated in
Kileleshwa Area, Nairobi County at coordinates 1°17'1.58"S and 36°47'15.20"E for Latitude and Longitude Respectively. The project

location is accessed through an all-weather road breaking from Mombasa Road. The proposed site neighbours several residential
apartment's that have come up in the area.

1°17'05.014 S 36°47:22:26LE elev 5753

Figure 1: Project Location.




2.2 Project Description

Project Details and Description - Summary

The proposed development is a high-rise residential apartment project located in
Kileleshwa, Nairobi County. The building will consist of three (3) parking levels,
fourteen (14) apartment levels, and a rooftop level (15th floor) designated for
resident amenities. The development will feature a total of 193 residential units,
comprising 56 one-bedroom units, 83 two-bedroom units, and 54 three-bedroom units,
each of the three-bedroom units including a domestic staff quarter (DSQ). All units are
designed with a living room, kitchen area, and sanitary facilities, with guest/common
sanitary facilities provided for shared spaces.

The 15th floor rooftop will include various resident amenities such as a swimming pool,
gym area, residents’ lounge, and a leisure seating area. Additionally, the first level will
accommodate a restaurant and meeting room alongside residential units.

The project will provide a total of 247 parking lots, distributed across:

e Lower Ground Floor — 61 parking spaces
e Ground Floor - 80 parking spaces
e Upper Ground Floor — 106 parking spaces

Other provisions in the project include three passenger lifts, each with a capacity of 16
persons, as well as common passageways and balconies for easy movement and access
throughout the building.

2.3 Project Floor Plan Details

Table 2: Project Floor Plan Details
Floor Level Area Function/Components Total Units

(SQM)

Lower Ground Parking | 2,344.0 Parking for 61 cars

Ground Parking Layout | 3,518.7 Parking for 80 cars

Upper Ground Parking | 3,458.7 Parking for 106 cars

Apartment Level 1 1,726.1 4 No. 1-Bedroom Units, 5 No. 2-

Bedroom Units, 2 No. 3-Bedroom Units

(each with DSQ), Restaurant, Meeting

Point Area, Reception Area

Apartment Level 2

Typical Apt Levels 3,
57 Typical Floor Layout
Typical Apt Levels 4, 6

e 3No. 1-Bedroom Units,
Apartment Level 8 e 6 No. 2-Bedroom Units,

Typical Apt Levels 9, e 4 No. 3-Bedroom Units (each with
10,12, 14 DSQ)

Typical Apt Levels 11,
13

15th Floor (Rooftop) Swimming Pool, Gym Area, Residents’
Lounge, Leisure Seating Area

Total Units 193 Units




The apartment floors from Level 2 to Level 14 follow a typical floor plan in terms of unit
configuration comprising 4 one-bedroom units, 6 two-bedroom units, and 4 three-
bedroom units with a DSQ each but differ slightly in terms of area coverage across the
levels.

2.4 Raw Materials Inputs

During Alteration/Construction Phase

Raw materials required for the construction of the proposed Ranam Investment Ltd
residential project will include:

e Water for construction, workers’ domestic use, dust suppression and material
mixing purposes. Water will be obtained from the existing water supply in the
project area- NAWASCO. The site has water connection already at the site.
Cement for mortar and concrete used in the construction and repairing of
walls of the structure walls. Cement will be procured from local suppliers in
Nairobi town.

Sand for building mortar. This will be bought from the neighboring county
vendors who are selling sand near the project site.

Wood this will be sourced from the nearby sites and vendors within the
project site.

Concrete stones/blocks/ bricks-These will be obtained from local
hardware suppliers and vendors in neighboring counties.

Tiles-Ceramic tiles will be obtained from local hardware and vendors

During Operational Phase

The main raw material inputs required for the operation of the proposed Ranam
Investment residential project will include:

Water for domestic purposes: This will be obtained from existing water supply in the
site project from Nairobi Water and Sewerage Company. The proponent will also install
roof gutters for water harvesting on the site.

Electricity for night visibility and security lighting: This will be supplied by the
Kenya Power and Lighting Company (KPLC) on a commercial basis. It is expected that
the proposed residential apartment’s project will exert minimal pressure on the present
power supply system in the area.

2.5 By-products of the Project

The main by-products expected from the project during construction will be construction
rubbles, rejected concrete blocks and rock rubbles used to construct the foundations and
drainage. No by-products are envisaged during the during occupation/ operation phases
and by-products during decommissioning phases will include stone debris, iron and steel,
wood debris, insulation and electrical wiring, tiles, ceramics and broken glasses.

Waste water management: The proposed project site is located in an area that has a
newly constructed sewer line, therefore the proponent need to apply and connect the
proposed residential project to this utility for the management of waste water. The




manhole for the sewer connection should be heavy duty and the inside face of the wall
should be plastered with two courses of 10mm thick cement mortar.

Solid waste management: Solid waste management within the project area is
normally an individual responsibility to ensure that all the solid waste generated within
their households is properly disposed. It's for this reason that the proponent in
partnership with other residents will engage a private service provider who is NEMA
compliant (licensed to transport solid waste) to offer his/her services to them at a
nominal fee during occupation. In the construction period, the construction waste will be
collected by a contracted NEMA registered waste collection company for safe disposal.

Storm water management: The proposed project area is a fairly flat with an
undulating topography hence storm water does drain properly when it rains.

A parking space: There are designhated personal parking space on the semi basement
and Site plan floors. On the semi basement, there are 174 parking spaces while the Site
Plan Floor/ Ground floor is having 181 parking spaces. Hence the total parking spaces as
per the approved plans is 355.

2.6 Project Activities

2.6.1 Description of the project’s construction activities

The implementation of the project’s design and construction phase will start with
thorough investigation of the site soil chemical and physical properties and water table
level determination. Initial activities during this pre-construction phase relating to
construction management will in addition, include establishment and agreement on
management, inspection and reporting procedures. The construction of the residential
project shall be as per the approved designs. The construction will be based on the
building standards, code and regulations applicable in Kenya. The proposed works will
follow standard environmental guidelines, health and safety measures. The County’s
general bye-laws on building, water and sewerage bye-laws, and Public Health Act must
be adhered to during the construction phase. This phase will be undertaken by a
contractor who will be able to handle all the civil works including leveling of the site and
clean up. The construction will involve but not be limited to the following activities:

e  Procurement of construction materials from approved dealers;

. Excavation and removal of overburden;

e Storage of the construction materials;
Transportation of construction materials and disposal of the resulting construction
wastes/debris using heavy and light machinery;
Laying of foundations and structural members;
Erection of water storage tanks, septic tank and other structures on site;
Installation of electrical and mechanical fittings onto the structure;
Finishing of the structure; and
Landscaping works and earth works to be done mostly on completion of the
proposed residential development.

In order to alleviate any negative impacts emanating from the construction and
operation activities of the proposed residential apartment's project, relevant and cost




effective mitigation measures have been proposed in the EMMP which is part of this
report.

Key summary descriptions of the construction activities are presented in the following
section and they include:

Procurement of building materials

Greater emphasis shall be laid on procurement of building materials which shall strictly
be done within the project area and its environs. This makes both economic and
environmental sense as it will reduces both the costs and negative impacts of
transportation of the materials to the project site through reduced distance of travel. To
avoid much wastage of construction materials, the proponent shall order the materials in
quotas as at when they are required and the quantities required. The proposed project
construction activities shall require concrete blocks, sand, cement, ballast, steel metals,
roofing materials among others.

Excavation and foundation works: The proposed project site is located in an area
characterized by black cotton soils that are usually not stable for foundation works. The
proponents shall carry out extensive excavation activities to ensure a stable foundation
to the buildings hence avoiding future calamities such as collapsing of the buildings.
Excavation activities shall cause considerable levels of disturbance to the project area
and must be limited to day time only. No blasting of stones shall be carried out at the
project site. The proponent must ensure that all the excavated soils are properly
disposed of away from the construction site preferably areas approved by the Nairobi
County Government to avoid reducing the aesthetic quality of the areas off site.

Excavation Report Summary

An excavation report for the proposed residential development (apartments) on Plot L.R.
No. 209/13301 in Nairobi County was prepared and submitted by Apex Systems
Consulting Group Ltd. The report outlines the excavation methodology, site conditions,
and soil characteristics for the substructure works of the proposed 16-storey apartment
building. Some of the key findings include the presence of extremely compacted soils
with a high California Bearing Ratio (CBR) of 1000, indicating competent rock or dense
lateritic soil suitable for foundation works. The excavation strategy was tailored to site-
specific conditions and foundation layout variations, with pocket excavations proposed
for Gridlines 1-3 and full-depth excavations from Gridlines 4-9.

The report also details the equipment to be used, the spoil disposal plan, quality control
measures, and challenges encountered such as hard ground conditions and varying
excavation depths. Mitigation strategies were put in place to ensure safety and structural
compliance throughout the excavation process. Please find a detailed excavation report
annexed in this report.

The Structural Framework: The foundation and all reinforced concrete structural
members e.g. ground beam foundation, columns, beam casting will be carried out in
accordance with Ministry of Public works regulations. The best concrete cast must also
conform to mixing ration of reinforced concrete as per the specifications of the structural
engineer and be tested in accordance by the material testing section of the Ministry of
Public Works.




Masonry and concrete works: Construction of the masonry walls, foundations, floors,
pavements, storm water drainage systems, perimeter fence, access road and parking
space among other components of the project will involve a lot of masonry work and
related activities. General masonry and related activities will include stone shaping,
concrete mixing, plastering, slab construction, construction of foundations, and erection
of building walls and curing of fresh concrete surfaces. These activities are known to be
labour intensive and shall be supplemented by machinery such as concrete mixers.

Roof construction works: The roof construction shall depend on the architectural
designs.

Electrical works: Electrical work during construction of the premises will include
installation of electrical gadgets and appliances including electrical cables, lighting
apparatus, sockets among others. In addition, there will be other activities involving the
use of electricity such as welding and metal cutting.

Door/Window Fixtures: The doors and their frames shall be of standard measurement
as per the architectural designs and structural engineers’ specifications. The windows
shall be of steel casement glass and fabricated as proposed in the design concept but
must provide adequate light into the house.

Walling and Floor Finishing: The walls will be built of thick reinforced concrete as per
the specifications given and plaster, thick cement, sand mix ratio finished in smooth with
steel float for the internal walls. Toilets, washrooms and bathrooms will be fitted with
ceramic filing as designated tiles.

Security and services: During peak construction, more workers will be employed on
site. The majority of these workers will be sourced from the local population. It is
anticipated that no criminal or security threats will be reported from the neighbour-hood.
As a control measure the proponent should have a 24 hours security provided.

Landscaping: On completion of the project, massive landscaping shall be carried out
across the project area especially open areas of the project site. Different types of trees
and flowers shall be planted within the site to help improve the aesthetic quality.

2.6.2 Description of the Project’s operational Activities

Residential services: The main activity during operation is residential
accommodation. This is expected not to cause any significant environmental impacts
due to the nature save for solid waste produced during occupation.

Water supply: The water to be used for both construction and during operational
phases of the project will be obtained from water supplies or water vendors as well as
the proposed borehole drilling on the site.

Electricity supply: Kenya Power and Lighting Company (KPLC) is a limited liability
company responsible for the transmission, distribution and retail of electricity
throughout Kenya. The main supply to the facility will be from the existing KPLC line
that is in the project area.

Solid waste: Considering that the Nairobi County Government does not provide solid
waste management services as per the law requirements, the proponent in partnership
with other residents has proposed to contract a private service provider licensed by




both NEMA and the Nairobi County Government to help manage all the solid waste
generated from the estate.

Waste water management: The project proponent shall cater for waste management
in appropriate structures, facilities and operations. These will be provided in such a way
as to meet the requirements of the Waste Management Regulations and as stipulated
under the EMCA 1999 and as per the relevant EMCA Waste Management (2006)
Regulations. In so doing the proponent will pursue waste minimization, recycling and
disposal. The proponent commits to handle liquid wastes through connection to a
NAWASCO sewer line that passes in the project area.

2.6.3 Description of the project’'s decommissioning activities

The main objective of decommissioning shall be to make the area occupied by the
residential apartment’s project equivalent or better than its original condition upon
decommissioning. During this phase, a project decommissioning plan will be prepared
and a report submitted to NEMA before decommissioning commences. Some of the
major activities that will be undertaken during this phase include the following:
Demolition works: Upon decommissioning, the project components including
buildings, drainage systems and boundary wall will be demolished. This will produce a
lot of solid waste mostly construction debris, which will be reused for other construction
works or if not reusable, disposed of appropriately by a licensed waste collection and
disposal company.

Dismantling of equipment and fixtures: Project and housing equipment (e.g.
electrical installations, furniture, finishing fixtures partitions, pipe-work and sinks) will
be dismantled and removed from the site. Priority will be given to reuse of these
equipment in other projects. This will be achieved through re-sale of the equipment to
other building owners or contractors or donation of this equipment to charitable
institutions in Kileleshwa area.

Site restoration: Once all the waste resulting from demolition and dismantling works
will have been removed from the site, the site should be restored through
replenishment of the top-soil and re-vegetation using indigenous tree species.

Table 3: Materials Used, By-products and Waste Generated during project life cycle

Project Phase Materials used Wastes/Byproducts | Disposal Method

Building Works e Stone/ bricks e Debris e Contractor to
e Cement and e Used Timber dispose of-site
water e Broken Tiles and
e Timber and Glasses
Nails
e Glasses for
window panes
Operational e Food staff e Domestic Garbage e Waste collection
phase/Occupation | e Plastic contractor
Containers e Waste Water ¢ NAIROBI WATER
e Water AND SEWERAGE
COMPANY




(NAWASCO)
sewer connection.

Decommissioning
phase

¢ Demolitions

e Stone
Steel

e Wood debris/
broken glasses

e Insulation and
Electrical wiring

o Tiles and
ceramics

debris,

e Recycling the
recyclable waste

e Registered waste
handler to dispose
off-site




CHAPTER THREE: BASELINE INFORMATION

3.1 Introduction

This chapter provides a overview of the existing environmental, social, and
infrastructural conditions at the project site for the proposed residential apartment
construction in Kileleshwa, Nairobi County. The study encompasses an analysis of the
physical location, climatic conditions, geological features, drainage patterns, existing
infrastructure, demographic profiles, and socio-economic indicators within the project
vicinity. This foundational information is critical for assessing the potential impacts of the
project, ensuring compliance with environmental regulations, and developing effective
mitigation strategies.

3.2 Project Location, Land ownership and surrounding area

The proposed project is located on Plot L.R. No. 209/13301, situated in the Kileleshwa
area of Nairobi County. The land parcel is held under a 99-year leasehold title
commencing on 1st October 1980, and it measures approximately 0.5099 hectares, as
indicated in Land Survey Plan Number 209104, which is filed in the Survey Records
Office in Nairobi.

Ownership of the land was transferred to Ranam Investments Limited on 9th November
2010. The surrounding area is predominantly residential, featuring a mix of high-rise and
low-rise developments. The project site is privately owned by the proponent, Ranam
Investments Limited.

3.3 Climate and Meteorological Conditions

3.3.1 Temperature Patterns

The Kileleshwa area, located within Nairobi County, experiences a moderate subtropical
highland climate, characterized by relatively stable and pleasant temperatures
throughout the year due to its elevation of approximately 1,795 meters (5,889 feet)
above sea level.

Daily temperatures typically range between 10°C and 26°C, with minimal extremes. The
warmest months are usually January through March, when daytime temperatures can
reach up to 25°C to 28°C, while July and August tend to be the coolest months, with
daytime temperatures averaging around 20°C to 22°C, and nighttime temperatures
occasionally dropping to around 10°C.

3.3.2 Rainfall Patterns

The Kileleshwa area in Nairobi County experiences a bimodal rainfall pattern,
characterized by two distinct rainy seasons annually. The long rains occur from March to
May, while the short rains are experienced from October to December. These patterns
are influenced by the movement of the Inter-Tropical Convergence Zone (ITCZ), which
brings moisture-laden winds to the region during these periods.

The average annual rainfall in the area ranges between 900 mm and 1,200 mm, with
April typically being the wettest month. The rainfall is generally moderate to heavy
during the peak months and often occurs in the form of afternoon or evening showers
and thunderstorms. During the dry seasons—typically from January to February and
June to September rainfall is minimal or sporadic.




Rainfall in Kileleshwa plays a crucial role in supporting the area’s vegetation cover and
contributes to groundwater recharge. However, the increased rate of urbanization and
reduction in natural ground cover may lead to surface runoff challenges and localized
flooding during periods of intense rainfall, particularly in low-lying areas.

3.3.3 Wind Characteristics

The Kileleshwa area in Nairobi County experiences moderate wind speeds throughout the
year, with notable seasonal variations. According to data from the Kenya Meteorological
Department, the average wind speeds in Nairobi range between 2 to 5 meters per
second (approximately 7.2 to 18 km/h), with the highest speeds typically occurring
between September and April. Wind patterns in this region are influenced by both local
topography and broader regional weather systems, including the monsoon winds from
the Indian Ocean.

Prevailing winds typically blow from the east and southeast during most parts of the
year, particularly between March and October. During the short dry season (January to
February) and the long rains (March to May), occasional westerly or northwesterly winds
may be experienced, though they are usually less dominant.

Average wind speeds range from 2 to 5 meters per second (m/s), with slightly higher
speeds observed during the drier months. The winds in the area are generally gentle and
do not pose a significant threat to structural stability or environmental integrity.
However, during storms or heavy rainfall events, wind speeds may increase temporarily,
contributing to the dispersion of airborne particles such as dust and pollutants.

3.4 Topography and Drainage

3.4.1 Terrain and Elevation

The terrain of the proposed project site is generally sloping, with a gradual gradient
descending towards the nearby Kirichwa River, which borders the site. The slope
provides a natural drainage path, directing surface runoff toward the river basin. This
sloping terrain must be carefully considered in the design and implementation of
drainage and erosion control measures to prevent soil erosion and protect water quality
in the adjacent river ecosystem.

The elevation of the area ranges between approximately 1,700 and 1,800 meters above
sea level, placing it within the Nairobi Highlands region. The elevated setting contributes
to the area's moderate climate and good air circulation. While the sloped nature of the
land presents certain engineering considerations, it also provides opportunities for
innovative architectural design, terraced landscaping, and efficient stormwater
management aligned with the natural gradient.

Due to the proximity to the Kirichwa River, the project site falls within a riparian zone, as
defined by the Water Quality Regulations, 2006. According to these regulations, riparian
land must be protected to maintain water quality, biodiversity, and prevent pollution.
Specifically, the riparian zonation regulations establish buffer zones of up to 30 meters
from the high-water mark of the river, within which certain construction activities are
restricted to ensure minimal environmental impact. The project should ensure it
complies with these regulations and the riparian pegging report conducted by WRA office
to ensure the preservation of the riparian zone and to avoid any adverse effects on the
Kirichwa River's ecosystem.

3.4.2 Drainage Systems and Runoff




The proposed project site features a sloping terrain that naturally directs surface water
toward the river. The drainage systems in the area are typically urbanized, consisting of
a combination of surface drains and culverts, which manage runoff during rainfall events.
However, due to the sloping nature of the land, runoff can be concentrated and rapid,
which may lead to localized flooding if not properly managed.

The existing drainage infrastructure in the area is designed to handle moderate rainfall,
but there may be concerns regarding capacity during heavy downpours, particularly in
areas near the river. The Kirichwa River itself plays a significant role in the drainage of
the surrounding areas, and maintaining its water quality and flow is crucial to prevent
erosion and contamination. Proper stormwater management systems will need to be
incorporated into the project design to reduce the potential for runoff, minimize soil
erosion, and ensure that drainage flows are controlled in a manner that complies with
local environmental regulations.

The design of the drainage systems must take into account the sloping terrain, proximity
to the riparian zone, and existing urban infrastructure, ensuring that water runoff is
effectively channeled, filtered, and directed to prevent flooding, waterlogging, or
pollution of the nearby river.

3.5 Hydrogeology and Soils

3.5.1 Groundwater Resources and Aquifers

The groundwater resources in the Kileleshwa area, including the vicinity of the proposed
project site, are primarily sourced from the Nairobi aquifer system. According to the
Water Resources Authority (WRA) and various hydrogeological studies, the Nairobi
aquifers are characterized by moderate to high yields, providing a critical source of water
for both domestic and commercial use in Nairobi County.

The area’s aquifer system is generally well-protected, but over-extraction and
contamination risks from urban activities, such as improper waste disposal and pollution,
could impact water quality and availability. Groundwater levels can fluctuate due to
seasonal variations in rainfall, but the general depth of the water table in this region is
within 20-50 meters from the surface. The proximity to the Kirichwa River suggests that
there may be interconnection between surface water and groundwater, making it
essential to manage any potential contamination risks from the proposed project
activities.

3.5.2 Soil Types and Composition

The soil types at the project site are primarily composed of sandy loams, clayey soils,
and occasional layers of gravelly sands. These are typical of urban settings in Nairobi,
particularly in areas near the Kirichwa River. The topsoil is generally fertile, followed by
moderately compacted layers of silty and sandy soils with low to medium plasticity. The
depth of these soil layers varies, with sandy loam depths reaching up to 1.5 meters
before transitioning into clay and silt layers. The underlying soil properties suggest good
load-bearing capacity, although some localized areas may require soil stabilization
measures like lime or cement treatment to improve the subgrade conditions for
foundation work. Detailed soil analysis, including tests for compaction, shear strength,
and permeability, are provided in the attached Geotechnical Report.




Soil Sample Analysis Summary

Soil sample analysis for the proposed site was conducted and submitted to the Kenya
Agricultural & Livestock Research Organization (KALRO), National Agricultural Research
Laboratories (NARL). The samples were received on 6th May 2025 and the report was
issued on 20th May 2025 under Lab. No/2025 for Ranam Investment Ltd. The analysis
covered key soil fertility parameters including pH, organic carbon, nitrogen, phosphorus,
and essential micronutrients. The findings provided insight into the suitability of the soil
for crop production and site development. Attached below is the soil test report
containing the detailed results of the analysis.




/ 4 \ Kenya Agricultural & Livestock Research Organization
' é National Agricultural Research Laboratories
KALROJ  p o.Box 14733, 00800 NAIROBI

Kenya Agricultural 8 Livesiock

’f*\”"“’"“’“"j Email: soil.labs@kalro.org

SOIL TEST REPORT

Name Ranam Investment Ltd.
Address 0708995000

Location of farm Westlands, Nairobi
Crop(s) to be grown

Date sample received 6/05/2025

Date sample reported 20-05-25

Soil Analytical Data

Field Ranam
Sample designation
Lab. No/2025 2091

Soil depth cm Top

Fertility results value class
Soil pH 7.02 Slight Alkali
Exch. Acidity meq% 0.3 Adequate
Total Nitrogen % 0.15 Deficient
Total Org. Carbon % 146 Deficient
Phosphorus (Mehlich) ppm 29 Deficient
Phosphorus (Olsen) ppm 400 Deficient
Potassium meq% 040 Adequate
Calcium meq% 4.8 Adequate
Magnesium meq% 1.86 Adequate
Manganese meq% 0.71 Adequate
Copper ppm 360 Adequate
Iron ppm 38.70 Adequate
Zinc ppm 3.20 Deficient
Sodium meq% 0.32 Adequate
Electr. Conductivity mS/cm 0.04 Non saline

Interpretation and Fertilizer Recommendation
Results forwarded.

NOTE: Test results are based on customer sampled sample(s).
Methods used: Information is given out on client's request.

Reporting officer (through Director NARL) F. WANDERA
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3.5.3 Geology and Rock Formations

The site is located in an area dominated by volcanic rock formations, primarily basalt and
rhyolite, which are typical of the Nairobi region's geology. These formations are part of
the broader East African Rift System and provide a solid, stable base for construction.
Basalt, specifically, is a fine-grained volcanic rock known for its strength and durability,
making it an excellent material for supporting heavy structures. In certain sections of the
site, the basalt layers are found at depths of 3 to 6 meters below the surface, providing
a strong foundation. Additionally, the presence of trachyte in certain localized areas is
noted, which may require additional excavation or drilling in foundation works. The rock
layers have been studied for their fracture patterns, and further geophysical analysis can
be found in the attached Geotechnical Report. The geological profile supports the
anticipated load-bearing capacity for the project.

Excavation Report Summary

An excavation report for the proposed residential development (apartments) on Plot L.R.
No. 209/13301 in Nairobi County was prepared and submitted by Apex Systems
Consulting Group Ltd. The report outlines the excavation methodology, site conditions,
and soil characteristics for the substructure works of the proposed 16-storey apartment
building. Some of the key findings include the presence of extremely compacted soils
with a high California Bearing Ratio (CBR) of 1000, indicating competent rock or dense
lateritic soil suitable for foundation works. The excavation strategy was tailored to site-
specific conditions and foundation layout variations, with pocket excavations proposed
for Gridlines 1-3 and full-depth excavations from Gridlines 4-9.

The report also details the equipment to be used, the spoil disposal plan, quality control
measures, and challenges encountered such as hard ground conditions and varying
excavation depths. Mitigation strategies were put in place to ensure safety and structural
compliance throughout the excavation process. Please find a detailed excavation report
annexed in this report.

3.6 Biological Environment

3.6.1 Flora (Dominant and Unique Plant Species within Nairobi)

The site is primarily urban, with limited natural vegetation due to its proximity to
developed areas. However, a few dominant plant species are present in the vicinity,
particularly ornamental trees and shrubs planted along roadsides and residential
compounds. Common species include Grevillea robusta (Silk Oak), Jacaranda mimosifolia
(Jacaranda), Ficus benjamina (Weeping Fig), and various species of grass. The area also
hosts non-native plants like Lantana camara (Lantana) and Nicotiana glauca (Wild
Tobacco), which are commonly found in disturbed urban areas. There are no rare or
endangered plant species recorded within the project area. The flora in the surrounding
riparian zone is characterized by some aquatic plants, including species like Phragmites
australis (Common Reed), which thrive along the river's edge due to the presence of
moisture.

3.6.2 Fauna (Wildlife and Biodiversity in Nairobi)

Due to the urbanized nature of the area, the fauna is mainly limited to common urban
species. Mammals like Rattus rattus (Roof Rat) and Mus musculus (House Mouse) are
prevalent in the surrounding areas, along with occasional sightings of Ceratotherium
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simum (White Rhinoceros) and Aepyceros melampus (Impala) in nearby urban parks.
The bird population is diverse, with species such as Passer domesticus (House Sparrow),
Turdus merula (Blackbird), Corvus albus (White-necked Raven), and Accipiter badius
(Shikra) being commonly observed. These species often adapt to urban environments
where food sources like human waste are readily available. The riverine area,
particularly along the Kirichwa River, supports some aquatic fauna like fish species and
amphibians, though this biodiversity is relatively low in comparison to more pristine
riparian zones. The project area does not harbor any significant populations of
endangered or protected wildlife.

3.7 Land Use and Surrounding Developments
3.7.1 Existing Land Use in the Area

The area surrounding the project site is primarily urban and characterized by mixed land
use, including residential, commercial, and recreational spaces. The dominant land use is
residential, with both high-rise and low-rise buildings. Notable high-rise buildings in the
vicinity include Siaya Apartments, which is located a short distance from the site. Other
examples of high-rise buildings nearby include The Kileleshwa Heights, Kileleshwa
Apartments, and The Greenhouse Apartments, which are all part of the modern
development trend in the area. These buildings are typically residential, with some
offering mixed-use spaces that combine living, retail, and office facilities. The
surrounding neighborhood also includes several commercial establishments, such as
restaurants, shops, and service providers, as well as recreational facilities like parks and
fitness centers.

Figure 2: High-rise building observed during scoping neighbouring the proposed project site

3.7.2 Zoning and Development Restrictions

The proposed project land is situated within a residential zone, which is characterized by
high-rise buildings and is subject to specific zoning regulations that permit multi-dwelling
developments. The zoning policy of the area supports the development of residential
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complexes, including apartment buildings and mixed-use projects. In line with this
zoning policy, the proponent has obtained the necessary approvals for the change of use
of the land.

An application for the Change of Use (Renewal) from Residential to Residential
(Apartments/Flats) with offices for Plot L.R. No. 209/13301 was submitted to the County
Planning Committee on May 22, 2018. The application, identified under application
number PPA-CU-AAB133, was reviewed and subsequently approved by the Committee
on June 12, 2018. The notification of approval was issued on June 22, 2018, confirming
the approval for the proposed development to proceed in accordance with the designated
zoning regulations for the area. The approval aligns with the ongoing trend of vertical
development in the Kileleshwa area, where the demand for both residential and
commercial spaces has led to zoning adaptations to accommodate such developments.

Recent Approval by the County Office

In addition to the previously approved Change of Use application (Application No. PPA-
CU-AAB133), the Client, Ranam, has successfully obtained further development approval
from the Nairobi City County Government. This recent approval pertains to the proposed
addition of two floors to the initially approved high-rise apartment complex on Plot L.R.
No. 209/13301, located along Ring Road Kilimani, within Kilimani area, Dagoretti North
Sub-County.

The application for the additional development was submitted on 5th March 2025 under
Serial Number SUB-019293, with a Registered Application Number PLUPA-BPM-006750-
N, pursuant to the provisions of the Physical and Land Use Planning Act (No. 13 of
2019). The proposal sought permission to construct two additional floors on the
structure previously approved under plan No. CPF AS 828-16 Levels.

Following review by the County Planning Office, the application was approved on 2nd
May 2025, and an official Notification of Approval was issued accordingly. The
development coordinates for the site are Latitude -1.2838, Longitude 36.7874. This
recent approval confirms compliance with planning requirements and facilitates the
continuation and expansion of the project as envisioned by the client.

3.1.1 Air Quality

The air quality in the project area, Likoni Lane in Kileleshwa, Nairobi County, is
influenced by a mix of residential, commercial, and light institutional activities. The area
lies within the urban fabric of Nairobi and experiences moderate traffic volumes,
especially during peak hours, which contributes to ambient air pollution. Localized
emissions may arise from vehicular traffic, small-scale combustion, dust from unpaved
surfaces or construction works, and domestic fuel usage

Summary of Baseline Air Quality Assessment Report

An air quality baseline assessment was conducted to establish the existing ambient air
conditions at the proposed project site prior to the commencement of construction
activities. The assessment aimed to evaluate the concentration of key air pollutants in
the surrounding environment and determine the air quality status in relation to national
and international standards. Sampling was carried out at strategic locations within and
around the project area, focusing on typical pollutants such as particulate matter (PM1o
and PMz2.s5), nitrogen dioxide (NOz2), sulfur dioxide (SO2), carbon monoxide (CO), and
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total suspended particulates (TSP). The results indicated that pollutant levels at all
monitoring stations were within the permissible limits set by the National Environment
Management Authority (NEMA) and World Health Organization (WHO) air quality
guidelines. The primary sources of air emissions in the area were found to be vehicular
traffic from nearby roads and minor dust generation from existing urban activities. These
findings provide a reference point for future comparisons and emphasize the need for
implementing dust suppression and emission control measures during the project's
construction phase to maintain air quality within acceptable levels. Below are tables
showing the guidelines and the points of sampling. A full air quality assessment report
has been annexed to this document.

Table 4: EMCA Ambient Air Quality Tolerance Limits

Pollutant Time Weighted Residential, Rural & Other
Average (TWA) Areas (pg/m3)

Particulate Matter 24 hours 50
(PM10)

Particulate Matter 24 hours 75
(PM2.5)

Sulfur Dioxide (S02) 24 hours

Nitrogen Dioxide (NO2) | 24 hours

Volatile Organic Carbon | 24 hours
(VOQO)

Carbon Monoxide (CO) | 24 hours

Carbon Dioxide (CO2) 24 hours

Table 5: Table of the monitoring points for Ranam Investment Limited sampling:

Monitoring Point Description of Sampling GPS Coordinates

(MP) Point

MP1 Corner south of the Gate 1°17'0.9884" S, 36° 47' 14.66556"
E

MP2 Corner next to the river area | 1° 17' 2.05908" S, 36° 47"
13.70832" E

MP3 Corner left of the Gate area 1°17'1.66234" S, 36° 47'
15.98556" E

MP4 Corner at the Gate area 1°17'1.88844" S, 36° 47"
16.08144" E

MP5 Receptor point outside the 1°17'1.1112" S, 36° 47' 16.35756"
site E

3.1.2 Noise Quality

Likoni Lane in Kileleshwa is a primarily residential area with some small commercial
activities. The noise environment is influenced mostly by moderate vehicular traffic,
including private cars, motorcycles, and occasional public service vehicles. Peak noise
levels occur during morning and evening rush hours when traffic volume increases.
Social activities and localized construction also contribute to daytime noise.

At night, the area is generally quiet with minimal disturbances, making it suitable for
residential living. The mix of buildings and greenery provides some natural noise
buffering. Understanding this baseline is essential for managing potential noise impacts
from any upcoming project in the area.




Summary of Baseline Ambient Noise Assessment Report

A Baseline Ambient Noise Measurement Report was prepared by Airsense Environmental
Lab Ltd for Ranam Investment Limited, the proponent of the proposed high-rise
residential development project located along Likoni Lane, Kilimani, Nairobi County. The
assessment was undertaken on 5th May 2025 across five (5) pre-determined monitoring
points at the proposed project site.

The objective of this baseline survey was to determine and document existing
environmental noise levels at the site prior to commencement of construction activities.
The results provide a reference point for evaluating potential noise impacts during
project implementation and for ensuring compliance with applicable legal thresholds.

Noise Monitoring Details

Noise level measurements were conducted during the daytime period in line with the
Environmental Management and Coordination (Noise and Excessive Vibration Pollution
Control) Regulations, 2009. Monitoring covered five locations characterized by various
common sources of noise, such as vehicular traffic, human activity, nearby construction,
and natural ambient sounds.

Table 6: Environmental Noise Monitoring Points and Observed Sources

ID Measuring Point Observed Noise Sources GPS Coordinates
Description

MP1 | Measurement Point 1 S1°17'0.9884" /

E36°47'14.66556"”

Birds chirping

MP2

Measurement Point 2

Vehicular noise from Denis
Pritt Road

S1°17'2.05908" /
E36°47'13.70832"

MP3

Measurement Point 3

Birds chirping, vehicular
from Denis Pritt Road

S1°17'1.66234" /
E36°47'15.98556"”

MP4

At the main entrance gate

People conversing,
construction activities
nearby

S1°17'1.88844" /
E36°47'16.08144"

MP5

Receptor point
(neighbouring residence
gate)

Construction activities at a
nearby plot

S1°17°1.1112" /
E36°47'16.35756"

Legal Framework for Noise Standards

The applicable regulatory framework is the EMCA (1999) through Legal Notice No. 61 of
2009 — Noise and Excessive Vibrations Pollution Control Regulations. These regulations
stipulate permissible noise levels based on land use zones. The table below summarizes
the limits.

Permissible Noise Levels by Zone - Legal Notice No. 61 of 2009

Zone Category Daytime Limit Night Limit NR

(dB(A)) (dB(A)) (Night)

A - Residential (Outdoor) 50 35 25

B - Mixed Residential with 55 35 25
Commercial Activities

C - Commercial 60 35 25

Findings and Interpretation




All recorded noise levels were found to be below the IFC guideline limit of 70 dB(A) for
daytime activities. However, the noise level at the receptor point (MP5) exceeded the
EMCA regulatory limit of 60 dB(A), primarily due to ongoing construction activities at a
neighboring plot. Additional noise contributors included vehicular traffic along Denis Pritt
Road, birds chirping, and human conversations near the site gate. The baseline survey
indicates that while overall noise levels remain within international standards, certain
locations exceed local legal thresholds, highlighting the need for appropriate mitigation
measures during the construction phase to ensure regulatory compliance.

3.2 Socio-Economic Environment

3.2.1 Population Size and Demographics

Kileleshwa Ward, where the proposed project is located, is a high-density residential
area within Nairobi County. The area has experienced rapid urbanization over the last
decade, with an increase in multi-dwelling apartment units replacing former low-density
residences. As per the 2019 Kenya Population and Housing Census, the population of
Kileleshwa Ward was estimated at 29,673 people. The demographic distribution reflects
a diverse, predominantly middle-to-upper-income population, with a significant number
of working professionals and expatriates.

Table 7: key population statistics for Kileleshwa Ward summary:
Demographic Indicator Statistic

Total Population (2019 Census) 29,673

Gender Distribution Male: 14,421 (48.6%)
Female: 15,252 (51.4%)
Number of Households Approx. 10,757

Average Household Size 2.8 persons

3.2.2 Infrastructure and Accessibility

a. Roads and Transportation

The project area in Kileleshwa is well-connected by a developed urban road network and
public transportation system. The primary access route to the site is Oloitoktok Road,
which links to major roads such as Kileleshwa Ring Road, Kandara Road, and Gitanga
Road. These roads provide seamless connectivity to Nairobi’s central business district
(CBD), Westlands, Lavington, and Kilimani areas.

Public transportation in the area is served mainly by matatus (minibuses) and boda
bodas (motorcycle taxis). Ride-hailing services such as Uber, Bolt, and Little Cab are also
widely used by residents. Footpaths and pedestrian walkways are common along the
main roads, though in some areas they are narrow or encroached upon. Traffic
congestion can occur during peak hours, particularly at junctions along Ring Road
Kileleshwa and Gitanga Road.

b. Water Supply Systems

The project area is primarily served by the Nairobi City Water and Sewerage Company
(NCWSCO). The municipal water supply system sources its water from Ndakaini Dam,
Sasumua Dam, and Kikuyu Springs, with treatment done at Ngethu and Kabete
Treatment Plants.




In Kileleshwa, most properties have underground sump tanks and overhead storage
tanks to manage intermittent water supply. In addition, private boreholes are common in
the area and often serve as supplementary sources. The project will consider integration
with both municipal supply and borehole systems, depending on demand projections.

Water Quality Analysis Summary

A water quality sample from the City Council of Nairobi (treated water), as found at the
project site, was collected on 5th May 2025 and submitted to the Government Chemist
for analysis. The results were issued under Lab No: W85/25, dated 23rd May 2025.

The analysis aimed to assess the quality and suitability of the water for domestic and
construction use as part of the environmental due diligence for the proposed
development. A detailed report, including the Certificate of Analysis of Water, is hereby
attached below.
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CERTIFICATE OF ANALYSIS OF WATER
Laboratory sample No: W85/25

13t May, 2025

Date Received: 5" May 2025
Sender: Ranam Investment Ltd

P.O. Box 16539-00620 Date sample taken: 5" May 2025
Nairobi

Source: City Council of Nairobi
(treated)

\\:I\ ;’\()

PHYSICAL TESTS
\\‘ Results mg/A(ppm) Report KS EAS 12:2018

Wy Max. limit_in_mg/l(ppm)
Colour (TCU) y 1211.0 Acceptable [ 15.0

Deposit ** {71 None Acceptable | Free from forcign matter
pH: '/ 17.4 Acceptable | 6.5-8.5

Turbidity (NTU) 1.8 Acceptable | 5.0

Odour (TON) QOdour free Acceptable | No objectionable odour

Electrical Conductivity at 25 °C 80.0 Acceptable | 1500.0
(pmhos/cm)

CHEMICAL TESTS
Results mg/l(ppm) Report KS EAS 12:2018

Max. limit in mg/l(ppm)
Total Alkalinity as, CaCO; 20.0 Acceptable | 500.0

Phenolphthalein (CO3)* BDL Acceptable | -
Methyl Orange (HCO3) 20.0 Acceptable | -
Chloride (Cly 2.5 Acceptable | 250.0
Sulphate (SO4)* 8.0 Acceptable | 400,0
Nitrate (NO3) BDL Acceptable | 45,0
Nitrite (NO2) BDL Acceptable | 0,9
Fluoride (F) BDL Acceptable | 1.5

P.T.O

BrNo:TE55H8QMG6Y

Lab No:W85/25

This report shall rot be reproduced except in full without the written approval of the laboratory
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Results Report KS A8 12:2018

mg/Appm) Muax limit in mg/A{ppm)

Sodium (Na)’ 0.0 Acceptable | 200.0

Potassium (K)" 1.2 Acceptable [ 50.0

Calcium (Ca) ** 5.0 Acceptable 150.0

Magnesium (Mg)** 3.0 Acceptable | 100.0

Iron (Total) (Fe)* , 0.4 AAL 0.3

Manganese (Mn)* 0.03 Acceplable | 0.1

Carbonate Hardness as, (CaCOj3) 20.0 Acceptable -
Non-Carbonate hardness as, (CaCQ3) 5.0 Acceptable -
Total Hardness as, (CaCO3) 25.0 Acceptable 300.0
Silica (Si0y) : 56.0 Acceptable | -
Oxygen absorbed. 4 hr. at 27°C (P.V.). 0.65 Acceptable 1.0
Total Dissolved Solids, residue dried at 180°C | 40.0 = | Acceptable 1000.0

*BDL- Below Detection Level of the method
*AAL- Above the Acceptable Limit

The report under this certificate is as showed above.

Note: The results only apply to the sample as submilted to the laboratory.

o
UL

Date: 13 May 2025 : JN. KISlelA :
' For: GOVERNMENT CHEMIST
' ‘END’

BrNo:TES5H8QM6V

Lab No:W85/25 {

This report shall not be reproduced except in full withow the written approval of the laboratory
' Page 2 of 2




c. Sewerage and Waste Management

Sewerage services are facilitated through NACWSCO and feed into the Dandora Estate
Wastewater Treatment Plant (DEWWTP), which is Nairobi's primary wastewater
treatment facility. The project site falls within a serviced area, and developments are
required to connect to the central trunk sewer line that runs along Kirichwa Ndogo River,
observing the necessary buffer for riparian land.

Solid waste is managed by licensed private companies approved by Nairobi City County
Government (NCCG) under the Environmental Management and Coordination (Waste
Management) Regulations, 2006. Waste segregation at source is encouraged under the
Sustainable Waste Management Act, 2022.

d. Electricity and Power Distribution

Power distribution in Kileleshwa is managed by the Kenya Power Company (KPC). The
area is supplied via the Kilimani and Kileleshwa substations, with 11kV distribution lines
connecting various transformer stations.

Most high-rise developments integrate backup diesel generators, automatic transfer
switches (ATS), and increasingly, solar PV systems with battery storage, in line with the
national push for renewable energy integration as outlined in Kenya’s Least Cost Power
Development Plan (LCPDP). Smart metering and three-phase connections are typically
provided for developments with high load demand.

e. Communication and Telecommunication

The area is well-serviced by all major telecom operators including Safaricom, Airtel,
Telkom Kenya, and Faiba (JTL). The site benefits from access to 4G and 5G mobile
network coverage, and fixed internet is supported through fiber optic cables laid along
major roads such as Kilimani Road and Kileleshwa Ring Road.

Internet providers such as Zuku, Safaricom Home, and JTL Faiba offer broadband
services with speeds of up to 250 Mbps. The region also has good mobile phone
reception, and most buildings are equipped with satellite TV systems, intercoms, and
digital surveillance systems (CCTV).

3.2.3 Key Economic Activities

The Kileleshwa area, where the proposed project is located, is predominantly a high-
income residential zone within Nairobi County. The key economic activities in the region
include real estate development, professional services, hospitality, and retail trade. The
area hosts numerous office suites, serviced apartments, hotels, restaurants, and
shopping outlets catering to middle and upper-income groups. According to the Kenya
National Bureau of Statistics (KNBS), the real estate and construction sector contributed
approximately 9.3% to Kenya’s GDP in 2023, with Nairobi accounting for the majority
share due to its rapid urbanization and infrastructure development. Additionally, many
residents in the area are employed in the formal employment sector, including positions
in finance, insurance, education, medical, and legal professions, as well as self-
employment in consultancy and entrepreneurship. Kileleshwa also benefits economically
from proximity to commercial hubs such as Westlands and Kilimani.




3.2.4 Educational Profile

Nairobi County is renowned for its high literacy rate, with the 2019 Kenya Population and
Housing Census revealing that over 89% of Nairobi’s population aged 3 years and above
have attended school. This statistic is reflective of the area's well-developed educational
infrastructure. In Kileleshwa, access to quality education is further enhanced by a robust
mix of public and private educational institutions, including early childhood development
centers, primary schools, secondary schools, and tertiary institutions.

Some prominent schools in the Kileleshwa area include Kenton College, a well-
established primary and secondary institution known for its academic excellence; Makini
Schools, which offer a wide range of educational services including international
curricula; Kileleshwa Junior Academy, a leading private primary school; and Braeburn
School, renowned for its international standards of education. These institutions are
integral in attracting families to the area, creating a stable demand for housing.

Kileleshwa’s proximity to higher learning institutions like the University of Nairobi’s
Chiromo and Main Campuses and Strathmore University further bolsters its educational
profile. These institutions are among Kenya's most prestigious, contributing to the area’s
reputation as an educational hub. The high concentration of young professionals and
students in Kileleshwa increases the demand for modern residential developments,
making the area a desirable location for multi-dwelling units and mixed-use properties.

3.2.5 Healthcare Facilities

The Kileleshwa area benefits from proximity to a variety of healthcare facilities that
serve the local and surrounding communities. Notable hospitals including Kenyatta
National Hospital, Nairobi Women’s Hospital, Aga Khan University Hospital, located a
short distance from the project site in the nearby Parklands area. This hospital is
renowned for its high standards of healthcare, offering a wide range of medical services,
including specialist care, diagnostic services, and emergency treatment. Another
prominent facility is Kilimani Health Centre, a public health facility that provides essential
healthcare services to residents in the vicinity.

The Nairobi Hospital, located in the Upper Hill area, is one of Kenya's leading healthcare
providers, offering advanced medical care across various specialties. Its close proximity
to Kileleshwa makes it a convenient healthcare option for residents. The availability of
these healthcare services ensures that residents and employees in the area have access
to comprehensive medical care, which is an essential consideration for any development
in the region.

3.3 Cultural and Heritage Considerations

3.3.1 Cultural Sites and Practices

The Kileleshwa area, while predominantly residential and commercial, is located near
several cultural and historical sites that reflect Nairobi's rich heritage. These include
Nairobi National Museum and Kazuri Beads, both offering insights into Kenya's diverse
cultures, arts, and history. The city's proximity to such cultural sites fosters a deep
appreciation of local traditions, with many residents participating in cultural festivals,
arts exhibitions, and traditional ceremonies. These sites and practices contribute to the
cultural vibrancy of the area and enhance the overall living experience.




There are no burial sites or graves located within the project site or its immediate
vicinity. The land is free of any culturally significant sites such as graves, and the
surrounding area is primarily characterized by residential and commercial developments.
This ensures that there are no potential conflicts with cultural or ancestral land use at
the proposed project location.




CHAPTER FOUR: POLICY, LEGAL AND INSTITUTIONAL FRAMEWORK
4.1 General Overview

Environmental Impact Assessment (EIA) is a methodology used to identify the actual
and probable impacts of projects on the environment and to recommend alternatives and
mitigation measures. The assessment is required at all stages of project development
with a view to ensuring environmentally sustainable development for both existing and
proposed public and private sector development ventures. Various National Policies and
Acts of parliament are discussed below as they relate to the environment management
and the sector into which the proposed project has interest.

4.2 Policies

Any EIA must conform to the policy guidelines under its jurisdiction. Recognizing that
Environment and Development issues must promote aspirations for an innovative,
progressive, and prosperous Kenya, it is the expectation that any development initiatives
are reflective of these policies. Policies are normally translated into actionable *how to”
by implementable action plans or programmes, bearing with them a systematic code of
ethics for reward at compliance or sanction and penalties otherwise. The policies outlined
below are relevant to the proposed project.

4.2.1 National Environmental Action Plan (NEAP)

According to the NEAP-1994 the Government of Kenya recognized the negative impacts
on ecosystems emanating from economic and social development programmes that
disregard environmental sustainability. Following on this, establishment of appropriate
policies and legal guidelines resulted in harmonization of the then 76 existing Statutes
into the Environmental Management and Coordination Act (EMCA), cap 387. The NEAP
process introduced Environmental Impact Assessment in Kenya culminating in to the
development of the Sessional Paper No. 66 on the Environment and Development.

4.2.2 National Environment Action Plan Committee
This Committee is responsible for the development of a 5-year Environment Action Plan
among other issues. The National Environment Action Plan shall:

" Contain an analysis of the Natural Resources of Kenya with an indication
as to any pattern of change in their quality, distribution and quantity over
time.

Contain an analytical profile of the various uses and value of the natural
resources incorporating considerations of intergenerational and intra-
generational equity.

Recommend appropriate legal and fiscal incentives that may be used to
encourage the business community to incorporate environmental
requirements into their planning and operational processes.

Recommend methods for building national awareness through
environmental education on the importance of sustainable use of the
environment and natural resources for national development.

Set out operational guidelines for planning and management of the
environment and natural resources.

Identify actual or likely problems as may affect the natural resources and
the broader environmental context in which they exist.




Identify and appraise trends in the development of urban and rural
settlements, their impact on the environment, and strategies for the
amelioration of their Negative Impacts.

Propose guidelines for the integration of standards of environmental
protection into development planning and management.

Identify and recommend policy and legislative approaches for preventing,
controlling or mitigating specific as well as general diverse impacts on the
environment.

Prioritize areas of environmental research and outline methods of using
such research findings.

Without prejudice to the foregoing, be reviewed and modified from time to
time to incorporate emerging knowledge and realities.

To be binding on all persons and all government departments, agencies,
States Corporation or other organ of government upon adoption by the
National Assembly.

4.2.3 National Policy on Water Resources Management and Development

The National Policy on Water Resources Management and Development (1999) seeks to
enhance a systematic development of water facilities in all sectors for the country’s
socio-economic progress, and therefore calls for development of appropriate sanitation
systems to protect people’s health and water resources from pollution. It also sets
guidelines for the utilization of water resources to prevent overexploitation and depletion
of the resource.

Development projects, therefore, should be accompanied by corresponding waste
management systems to handle the wastewater and other waste emanating there from.
The policy also requires that such projects should undergo comprehensive Environmental
Impact Assessments that will provide suitable measures to be taken to ensure
environmental resources and people’s health in the immediate neighborhoods and
further downstream are not adversely affected by any emissions or discharges. (GOK,
1999)

4.2.4 Policy Paper on Environment and Development (Sessional Paper No. 6 of.
1999).

The paper presents broad categories of development issues that require sustainable
approach. The paper harmonizes environmental and development objectives so as to
ensure sustainability. The paper provides comprehensive guidelines and strategies for
government action regarding the environment and development. The proposed project
will proceed under auspices of these guidelines and strategies that foster
environmental values in development projects.

Among the key objectives of the Policy Paper on Environment and Development
(Sessional Paper No. 6 of 1999) are: -

e To ensure that from the onset, all development policies, programmes and
projects take environmental considerations into account,
To ensure that an independent Environmental Impact Assessment (EIA) Study
report is prepared before project implementation,
To come up with effluent treatment standards that will conform to acceptable
health guidelines.




Under this paper, broad categories of development issues have been covered that
require a sustainable approach. Among these issues are waste management and human
settlement. The policy recommends a need for enhanced re-use/ recycling of residues
including wastewater, use of low non-waste technologies, increased public awareness
and appreciation of a clean environment. It also encourages participation of stakeholders
in the management of wastes within their localities. On human settlements, the paper
advocates for better planning in both rural and urban areas and provision of basic needs
such as water, drainage and waste disposal facilities among others.

The design of the proposed residential apartment’s development project should
be such that it adequately addresses the need for a sound waste management
system. (GOK, 1999)

4.2.5 National Housing Policy

It is the Act under which National Housing Corporation (NHC) is established and granted
its legal mandates. The act make provision for NHC for establishment of a housing fund,
power to loan and grant and repayment of loans as provided within the Act, undertake
and encourage research and experiment in housing related matters and undertake and
encourage the collection and dissemination of information concerning housing and
related matters, take part in housing exhibitions and other forms of publicity, undertake
and encourage the provision of training in furtherance of the purpose of the and provide
training for members of its staff, perform any other duties connected with housing as the
ministry may direct, operate a financing institution with powers to borrow fund from the
government, overseas agencies, pension and trust funds and any other institution or
persons, as well as to collect deposits and saving from the public to be applied to the
financing of residential housing development and related matters and to establish,

promote or aid in establishing or promoting, constitute, form or organize companies
syndicate or partnerships alone or in conjunction with any other person or institutions for
the carrying on of any such functions as the corporate is empowered to carry under this
act. The proponent should comply with this policy (GOK, 1990).

4.2.6 Public Health Policy

The prevailing public health policy calls upon the project proponent to ensure that
buildings are adequately provided with utilities so that they are fit for human habitation.
The proposed development has been designed by professional engineers and
architects and as such will have all amenities/ utilities that are essential for
safeguarding public health for all people using the facilities. (GOK, 1986)

4.2.7 Physical Planning Policy

The local Authorities are empowered under section 29 of the Act to reserve and maintain
all land planned for open spaces, parks, urban forests and green belts. The same
section, therefore allows for the prohibition or control of the use and development of
land and buildings in the interest of proper and orderly development of an area. Section
36 states that, if in connection with a development application, the local Authority is of
the opinion that the proposed development activity will have a injurious impact on the
environment, the applicant shall be required to submit together with the application an
environmental impact assessment EIA Study report.

In addition to the previously approved Change of Use application (Application No. PPA-
CU-AAB133), the Client, Ranam, has successfully obtained further development approval
from the Nairobi City County Government. This recent approval pertains to the proposed
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addition of two floors to the initially approved high-rise apartment complex on Plot L.R.
No. 209/13301, located along Ring Road Kilimani, within Kilimani area, Dagoretti North
Sub-County.

The application for the additional development was submitted on 5th March 2025 under
Serial Number SUB-019293, with a Registered Application Number PLUPA-BPM-006750-
N, pursuant to the provisions of the Physical and Land Use Planning Act (No. 13 of
2019). The proposal sought permission to construct two additional floors on the
structure previously approved under plan No.CPF AS 828-16 Levels.

Following review by the County Planning Office, the application was approved on 2nd
May 2025, and an official Notification of Approval was issued accordingly. This recent
approval confirms compliance with planning requirements and facilitates the expansion
of the project to 18 levels as applied by the client.

The proposed project is in complete cognizance with the provisions of the
Physical Planning Act, as it going to sit on land already approved by the Nairobi
City County Government.

4.2.8 Environment Impact Assessment Guidelines Policy, 2002

The EIA guidelines require that an EIA be conducted in accordance with the issues and
general guidelines spelt out in the second and third schedules of the regulations. These
include coverage of the issues on schedule 2 (ecological, social, landscape, land use and
water considerations) and general guidelines on schedule 3 (impacts and their sources,
project details, national legislation, mitigation measures, a management plan and
environmental auditing schedules and procedures. This assessment has been
conducted according to the EIA guidelines (NEMA, 2003).

4.2.9 The Kenya Vision 2030

The Kenya Vision 2030 is a policy document outlining Kenya’s development programme
covering the period between the years 2008 to the year 2030. The objective of Vision
2030 is to help transform Kenya as a newly industrializing, middle-income country
providing a high quality of life to all its citizens in a clean and secure environment by
2030. The Kenyan Vision 2030 has a housing and urbanization strategy within its second
pillar on investing in the Kenyan society. The Housing and Urbanization sub-strategy
talks of Kenya becoming a predominantly urban country by 2030. The strategy
additionally outlines the aim of having an adequately and decently housed nation in a
sustainable environment. The medium term goal by 2012 was also to increase the
annual production of housing units from 35,000 to over 200,000 annually. The project
proponent will therefore help answer Vision 2030’s call for housing
development initiative by providing affordable housing to the residents of
Kileleshwa and the Country’s citizenry at large.

The Kenya Vision 2030 also has environmental goals outlined under the social pillar.
According to the pillar, Kenya aims to be a clean, safe and sustainable environment by
2030. The country aims to achieve this goal by for example improving pollution and
waste management strategies. By commissioning an EIA study for the project, the
proponent has displayed his desire to support the Kenya Vision 2030.

4.2.10 Sustainable Development Goals, (SDG)
The Sustainable Development Goals (SDGs), otherwise known as the Global Goals, are a
universal call to action to end poverty, protect the planet and ensure that all people
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enjoy peace and prosperity. These 17 Goals build on the successes of the Millennium
Development Goals, while including new areas such as climate change, economic
inequality, innovation, sustainable consumption, peace and justice, among other
priorities. The goals are inter-connected - often the key to success on one will involve
tackling issues more commonly associated with another. The SDGs work in the spirit of
partnership and pragmatism to make the right choices now to improve life, in a
sustainable way, for future generations. They provide clear guidelines and targets for all
countries to adopt in accordance with their own priorities and the environmental
challenges of the world at large. The SDGs are an inclusive agenda. They tackle the root
causes of poverty and unite us together to make a positive change for both people and
planet.

4.2.11 National Climatic Change Response Strategy (NCCRS)

Climate change is considered one of the most serious threats to sustainable development
globally. Studies have shown that about 90% of all natural disasters afflicting the world
are related to severe weather and extreme climate change events. Impacts of the
projected climate change are expected in many sectors such as environment, human
health, food security, economic activities, natural resources and physical infrastructure.
Kenya acknowledges that the change in the Earth’s climate and its adverse effects are a
common concern of humankind. The Ministry of Environment and Mineral Resources
(MEMR) has therefore recognized the need to enhance coordination of climate change
activities in the country with a view to ensuring a climate-proof socioeconomic
development anchored on a low - carbon path.

The vision of the Strategy is for a prosperous and climate change resilient Kenya. The
mission is to strengthen and focus nationwide actions towards climate change adaptation
and GHG emission mitigation. This will be achieved by ensuring commitment and
engagement of all stakeholders while taking into account the vulnerable nature of
Kenya’s natural resources and society. The objectives are to:

< enhance understanding of the global climate change regime: the negotiation
process, international agreements, policies and processes and most importantly
the positions Kenya needs to take in order to maximize beneficial effects of
climate change,
assess the evidence and impacts of climate change in Kenya,
recommend robust adaptation and mitigation measures needed to minimize risks
associated with climate change while maximizing opportunities
enhance understanding of climate change and its impacts nationally and in local
regions,
recommend vulnerability assessment, impact monitoring and capacity building
framework needs as a response to climate change,
recommend research and technological needs to respond to climate change
impacts, and avenues for transferring existing technologies,
recommend a conducive and enabling policy, legal and institutional framework to
combat climate change, and
Provide a concerted action plan coupled with resource mobilization plan and
robust monitoring and evaluation plan to combat climate change.



http://www.undp.org/content/undp/en/home/sustainable-development-goals/background.html
http://www.undp.org/content/undp/en/home/sustainable-development-goals/background.html

4.3 Legal Aspects

4.3.1 National.
The Constitution of Kenya (2010)

The constitution of Kenya was promulgated on 27th August 2010. Several articles are
relevant to the proposed residential apartment’s project in relation to the environment.
Article 42 states that, every person has the right to a clean and healthy
environment, which includes the right-

a) To have the environment protected for the benefit of present and future
generations through legislative and other measures, particularly those contemplated
in Article 69;

b) To have obligations relating to the environment fulfilled under Article 70.
Article 69: Obligations in respect to the environment
The Article provides that — The State shall-

a) ensure sustainable exploitation, utilization, management, and conservation of
the environment and natural resources , and ensure the equitable sharing of
the accruing benefits

b) Work to achieve and maintain a tree cover of at least ten percent of the land
area of Kenya.

c) protect and enhance intellectual property in, and indigenous knowledge of
biodiversity and the genetic resources of the communities

d) Encourage public participation in the management, protection, and
conversation of the environment

e) Protect genetic resources and biological diversity

f) Establish systems of environmental impact assessment, environmental audit
and monitoring of the environment

g) processes and activities that are likely to endanger the environment; and

h) Utilize the environment and natural resources for the benefit of the people

Section (2) states that; every person has a duty to cooperate with State organs and
other persons to protect and conserve the environment and ensure ecologically
sustainable development and use of natural resources.

Article 70: Enforcement of environmental rights

1. It stipulates that: If a person alleges that a right to a clean and healthy
environment recognized and protected under Article 42 has been, is being or is
likely to be, violated, infringed or threatened, the person may apply to a court
for redress in addition to any other legal remedies that are available in respect
to the same matter.

2. on application under clause (1), the court may make any order or give any

directions , it considers appropriate -
a) to prevent, stop or discontinue any act or omission that is
harmful to the environment;
b) to compel any public officer to take measures to prevent or
discontinue any act or omission that is harmful to the




environment; or to provide for compensation for any victim
of a violation of the right to a clean and healthy environment.

For the purposes of this Article, an applicant does not have to demonstrate that any
person has incurred loss or suffered injury.

Housing Act (Cap 117), 1990.

It is the act under which NHC is established and granted its legal mandates. The act
make provision for NHC for establishment of a housing fund, power to loan and grant
and repayment of loans as provided within the act, undertake and encourage research
and experiment in housing related matters and undertake and encourage the collection
and dissemination of information concerning housing and related matters, take part in
housing exhibitions and other forms of publicity, undertake and encourage the provision
of training in furtherance of the purpose of the and provide training for members of its
staff, perform any other duties connected with housing as the ministry may direct,
operate a financing institution with powers to borrow fund from the government,
overseas agencies, pension and trust funds and any other institution or persons, as well
as to collect deposits and saving from the public to be applied to the financing of
residential housing development and related matters and to establish, promote or aid in
establishing or promoting, constitute, form or organize companies syndicate or
partnerships alone or in conjunction with any other person or institutions for the carrying
on of any such functions as the corporate is empowered to carry under this act. (GOK,
1990).

The Environmental Management and Coordination Act, Cap 387.

It is the policy of the government (NEAP, GoK, 1994) to “integrate environmental
conservation with economic development to provide sustainable development for
posterity”. Environmental Management and Co-ordination Act, No. 8 of 1999, provides a
legal and institutional framework for the management of the environment and
development related matters. It is the framework law on the environment, which was
enacted on the 14" of January 1999 and commenced in January 2002. Top-most in the
administration of the Act is National Environment Council (NEC), which formulates
policies, set goals, and promotes environmental protection programmes. The
implementing organ is National Environment Management Authority (NEMA).

Part VIII, section 72 of the Act prohibits discharging or applying poisonous, toxic,
noxious or obstructing matter, radio-active or any other pollutants into the aquatic
environment. Section 73 requires that operators of projects which discharge effluent or
other pollutants submit for NEMA accurate information about the quantities and quality
of the effluent. Section 74 demands that all effluent generated from point sources are
discharged only into the existing sewage system upon issuance of a prescribed permit
from the Local Authorities with jurisdiction.

Part VI Section 58 stipulates that before any development or project is undertaken, an
Environmental Impact Assessment must be undertaken under the rules governing the
nature of the project and type of impacts.

This EIA is in compliance with Section 58 of the Environmental Management and
Coordination Act (EMCA) No.8 of 1999 Second Schedule Part 3 (a), and the Environment
(Impact Assessment and Audit) Regulations 2003. Environmental quality conservation
aspects of this project will be realized through the implementation of the Environmental
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Management and Monitoring Plan aimed at mitigating the potentially negative impacts
and enhancing the potentially positive impacts predicted through this EIA.

The Environment (Impact Assessment and Audit) Regulations, 2003

The Regulations supplements EMCA, 1999. In the following Sections, the regulation
states that;

10. (1) On determination of the project report, the decision of the Authority, together
with the reasons thereof, shall be communicated to the proponent within forty-five days
of the submission of the Project Report.

(2) Where the Authority is satisfied that the project will have no significant impact on the
environment. or that the Project Report discloses sufficient mitigation measures, the
Authority may issue a license in Form 3 set out in the First Schedule to these
Regulations.

(3) If the Authority finds that the project will have a significant impact on the
environment and the project report discloses insufficient mitigation measures, the
Authority shall require that the proponent undertake an environmental impact
assessment study in accordance with these Regulations.

(4) A proponent who is dissatisfied with the Authority's decision that an environmental
impact assessment study is required may within fourteen days of the Authority's decision
appeal against the decision to the Tribunal in accordance with regulation 46.

11. (1) An environmental impact assessment study shall he conducted in accordance
with terms of reference developed during the scoping exercise by the proponent and
approved by the Authority.

(2) The terms of reference shall include matters required to he considered in the making
of an environmental impact assessment as may be contained in the Second Schedule to
these Regulations and such other matters as the Director General may in uniting require.

12. (1) An environmental impact assessment study shall be conducted in accordance
with the general environmental impact assessment guidelines and sector environmental
impact assessment guidelines set out in the Third Schedule to these Regulations. (2)
Sector environmental impact assessment guidelines shall be developed by the lead
agency in consultation with the Authority.

Environmental Management and Coordination (Water Quality) Regulations,
2006

This Legal Notice on Water Quality provides that anyone who discharges effluent into the
environment or public sewer shall be required to apply for Effluent Discharge License.
The license for discharge is Ksh. 5,000 while annual license fee for discharge into the
environment will be Ksh. 20,000 or 100,000 depending on the facility. Non-compliance
with the regulations attracts a fine not exceeding Ksh. 500,000 and the polluter pay
principle may apply depending on the court ruling. During the construction phase, the
contractor shall obtain the necessary discharge permits into the rivers, if the area water
regulatory authority shall so require, depending on the quality of water being
discharged. The contractor will abide by the conditions of the discharge license(s), which
may include quality trend monitoring and data archiving.




Environmental Management and Co-Ordination (Waste Management)
Regulations, 2006

These regulations define the responsibilities of waste generators and define the duties
and requirements for transportation and disposal of waste. The regulations provide for
mitigation of pollution and handling of hazardous and toxic wastes. The regulations
require a waste generator to dispose waste only to a designated waste receptacle. The
proponent shall adhere to the regulations and proposes to contract a NEMA
registered waste transporter (NEMA, 2006)

Environmental Management and Coordination (Noise and Excessive Vibrations
Pollution) (Control) Regulations, 2009

This regulation prohibits any person to cause unreasonable, unnecessary or unusual
noise which annoys, disturbs, injures or endangers the comfort, repose, health or safety
of others and the environment. Part 11 section 6(1) provides that no person shall cause
noise from any source which exceeds any sound level as set out in the First Schedule of
the regulations. The contractor will prepare a Noise and Ground Vibration Control Plan
(NGVCP) to reduce the possibility of adverse noise and vibration impacts to human
health.

The Occupational Health and Safety Act (OSHA), 2007

This legislation provides for protection of workers (employees) during construction and
operation phases. It is tailored at implementation of the EHS plan in compliance with the
relevant sections of this Act. The following are some of the provisions of the act:

PART VI - HEALTH - GENERAL PROVISIONS
Cleanliness: Section 47
(1) Every workplace shall be kept in a clean state, and free from effluvia arising from
any drain, sanitary convenience or nuisance, and, without prejudice to the
generality of subsection (1)—
(a) Accumulations of dirt and refuse shall be removed daily by a suitable method from
the floors and benches of workrooms, and from the staircases and passages;

(b) The floor of every workroom shall be cleaned at least once in every week by washing
or, if it is effective and suitable, by sweeping or by any other method;

(c) All inside walls and partitions, and all ceilings or tops of rooms, and all walls, sides
and tops of passages and staircase, shall:

i Where they have a smooth impervious surface, at least once in every period of
twelve months, be washed with hot water and soap or cleaned by other suitable
method;
where they are kept painted with oil paint or varnished, be repainted or varnished
at least once in every period of five years, or such other period as the director
may deem necessary, and at least once in every period of twelve months be
washed with hot water and soap or cleaned by other suitable method; and
In other cases, be kept whitewashed or colour washed, and the whitewashing or
colour washing shall be repeated at least once in very period of twelve months.

(2) An occupier who contravenes the provisions of this section commits an offence.




Overcrowding: Section 48

1) An occupier shall ensure that his workplace shall not, while work is carried on, be
so overcrowded as to cause risk of injury to the health of the persons employed
therein.

2) Without prejudice to the generality of subsection (1) a workplace shall be of
sufficient size for work to be carried out with ease and shall further have the
necessary free space and , having regard to the nature of the work ,an adequate
amount of air for each employee , the minimum permissible being ten cubic
meters per person:

Provided that, in determining, for the purposes of this sub-section the amount of
cubic space in any room, no space more than four point five metres from the floor
shall be taken into account, and, where a room contains a gallery, the gallery
shall be treated for the purposes of this subsection as if it were partitioned off
from the remainder of the room and formed a separate room.
Every workroom shall be not less than three metres in height, measured from the
floor to the lowest point of the ceiling or, where there is no ceiling, to the lowest
point of the roofing material:
Provided that, if the Director is satisfied that owing to the special conditions under
which the work is carried on in any workroom the application of the provisions of
this subsection to that workroom would be inappropriate or unnecessary, he may
by certificate in writing except the work room from those provisions subject to
any conditions specified in the certificate.
Ventilation: Section 49
(1) An occupier shall ensure that effective and suitable provision is made for securing
and maintaining, by the circulation of fresh air in each workroom, the adequate
ventilation of the room.

(2) The Minister may by rules, prescribe a standard of adequate ventilation for
workplaces or for any class or description of workplaces or part thereof and for any other
places of work.

(3) An occupier who contravenes the provisions of this section commits an offence

Lighting: Section 50

(1) An occupier shall ensure that effective provision is made for securing and
maintaining sufficient and suitable lighting, whether natural or artificial, in every part of
his workplace in which persons are working or passing.

(2) All glazed windows and skylights used for the lighting of workrooms shall, so far as
practicable be kept clean on both the inner and outer surface and free from obstruction:

Provided that this subsection shall not affect the white-washing or shading or windows
and skylights for the purpose of mitigating heat or glare.

(3)Nothing in subsections (2) and (3) or in any rules made there under, shall be
considered as enabling direction to be prescribed or otherwise given as to whether any
artificial lighting is to be produced by any particular source of light.

50.(1) An occupier shall ensure that effective provision is made for securing and
maintaining sufficient and suitable lighting, whether natural or artificial, in every part of
his workplace in which persons are working or passing.




(2) All glazed windows and skylights used for the lighting of workrooms shall, so far as
practicable be kept clean on both the inner and outer surface and free from obstruction.

Provided that this subsection shall not affect the white-washing or shading or windows
and skylights for the purpose of mitigating heat or glare.

(3) Nothing in subsections (2) and (3) or in any rules made there under, shall be
considered as enabling direction to be prescribed or otherwise given as to whether any
artificial lighting is to be produced by any particular source of light.50.(1) An occupier
shall ensure that effective provision is made for securing and maintaining sufficient and
suitable lighting, whether natural or artificial, in every part of his workplace in which
persons are working or passing.

Work Injury Benefits Act 2007 (WIBA)

This is an Act of Parliament to provide for compensation to employees for work related
injuries and diseases contracted in the course of their employment and for connected
purposes.

PART II — OBLIGATIONS OF EMPLOYERS
Section 7: Employer to be insured

(1) Every employer shall obtain and maintain an insurance policy, with an insurer
approved by the Minister in respect of any liability that the employer may incur under
this Act to any of his employees.

(2) The Minister may exempt from the provisions of subsection (1), an employer who
provides and maintains in force a security which complies with the requirements of
subsection (3), and any exemption under subsection (3) shall continue in force only so
long as the security is maintained.

(3) For the purposes of subsection (2), a security shall consist of an undertaking by a
surety approved by the Minister to make good, subject to any conditions specified in the
security, any failure by the employer to discharge any liability which the employer may
incur under this Act to any of its employees up to an amount approved by the Minister.

(4) Any employer who contravenes the provisions of subsection (1) commits an offence
and shall on conviction be liable to a fine not exceeding one hundred thousand shillings
or to imprisonment for a term not exceeding three months, or to both. (5) If the
contravention in respect of which an employer is convicted is continued after the
conviction, the employer is guilty of a further offence and liable in that respect to a fine
not exceeding ten thousand shillings for each day on which the contravention continues.

Section 8: Registration of employer.
(1) Every employer carrying on business in Kenya shall within the prescribed period and
in the prescribed manner -

(a) Register with the Director;
(b) Furnish the Director with the prescribed particulars of their business; and

(c) Within a period determined by the Director furnish additional particulars as the
Director may require.

(2) The particulars referred to in subsection (1) shall be furnished separately in respect
of each business carried on by the employer.
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(3) An employer shall, within thirty days of any change in the particulars so furnished
notify the Director of such change.

PART III — RIGHT TO COMPENSATION

Section 10: Right to compensation

(1) An employee who is involved in an accident resulting in the employee’s disablement
or death is subject to the provisions of this Act, and entitled to the benefits provided for
under this Act.

(2) An employer is liable to pay compensation in accordance with the provisions of this
Act to an employee injured while at work.

(3) An employee is not entitled to compensation if an accident, not resulting in serious
disablement or death, is caused by the deliberate and wilful misconduct of the employee.

(4) For the purposes of this Act, an occupational accident or disease resulting in serious
disablement or death of an employee is deemed to have arisen out of and in the course
of employment if the accident was due to an act done by the employee for the purpose
of, in the interests of or in connection with, the business of the employer despite the fact
that the employee was, at the time of the accident acting—

(a) In contravention of any law or any instructions by or on behalf of his employer; or
(b) Without any instructions from his employer.

(5) For the purposes of this Act, the conveyance of an employee to or from the
employee’s place of employment for the purpose of the employee’s employment by
means of a vehicle provided by the employer for the purpose of conveying employees is
deemed to be in the course of the employee’s employment.

(6) For the purposes of this section, an injury shall only be deemed to result in serious
disablement if the employee suffers a degree of permanent disablement of 40 % or
more.

PART VII — MEDICAL AID

First Aid Section 45

(1) An employer shall provide and maintain such appliances and services for the
rendering of first aid to his employees in case of any accident as may be prescribed in
any other written law in respect of the trade or business in which the employer is
engaged.

(2) Any employer who fails to comply with the provisions of subsection (1) commits an
offence.

(3) The Minister may, after consultation with the Council, by notice in the Gazette
exempt an employer or class of employers from application of this section.

Section 46: Conveyance of injured worker

(1) If an employee is injured in an accident, which necessitates the employee’s
conveyance to a hospital medical facility or from a hospital or medical facility to the
employee’s residence, the employer shall make the necessary conveyance available.

The Water Act, 2016

The Water Act 2002 vests the rights of all water to the state, and the power for the
control of all body of water with the Cabinet Secretary, the powers is exercised through
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the Cabinet Secretary and the Water Resources Authority in consultation with the
regional water resources boards. It provisions aim at the conservation of water,
apportionment, and use of water resources.

Part II, section 18, of the Act 2002 provides for national monitoring and information
archiving system on water resources. Following on this, sub-section 3 allows the Water
Resources Authority (WRA) to demand from any person or institution, specified
information, documents, samples or materials on water resources. Under these rules,
specific records may require to be kept by a facility operator and the information thereof
furnished to the authority.

Section 25 of the Act requires a permit to be obtained for any use of water from a water
resource, and the discharge of a pollutant into any water resource. Under Section 29,
application for such a permit shall be subject to public consultation as well as an
environmental impact assessment in line with the Environmental Management and
Coordination Act, Cap 387. The conditions of the permit may also be varied if the
Authority is of the opinion that the water so used is causing deterioration of water
quality or causing shortage of water for other purposes for which the Authority lays a
higher priority. This is provided for under section 35 of the Act.

Section 73 of the Act allows a person, who has been granted a license to supply water
(licensee), to make regulations for purposes of protecting against degradation of their
water source(s). Under the Section, the licensee could be a local authority, a private
Trust or an individual, and enforcement will under the supervision of the Regulatory
Board with jurisdiction.

Section 76 states that no person shall discharge any trade effluent from any trade
premises into sewers of a licensee without the consent of the licensee upon application
indicating the nature and composition of the effluent, maximum quantity anticipated,
flow rate of the effluent and any other information deemed necessary. The consent shall
be issued on conditions including the payment rates for the discharge as may be
provided under section 77 of the same Act.

The proposed project shall require large quantities of water during the construction
phase and generation of equally large volumes of surface run-off during construction and
operations. The local rivers will not form the sources of water for construction. The same
rivers will be receiving bodies for the surfaces run-off, as all the drainage systems shall
be desighed to discharge into them. The contractor shall seek the necessary permits to
obtain water and shall abide by the conditions attached to the permit(s).

Section 116(2) of the Water Act, Cap 372 of 2016, unless otherwise determined by a
Water Resources Inspector, the riparian land on each side of a watercourse shall be
defined as a minimum of six (6) metres or equal to the full width of the watercourse, up
to a maximum of thirty (30) metres on either side of the bank. This provision is intended
to protect and preserve riparian zones from encroachment, degradation, and activities
that may compromise the ecological integrity of water bodies.

Section 117(1) of the Act empowers the Water Resources Authority (WRA), either on its
own initiative or upon request by a riparian landowner, to demarcate the riparian
boundary of any watercourse or water body at its own cost, where there is sufficient
cause. This legal framework ensures that riparian areas are clearly identified and
managed in line with sustainable water resource practices.




The Proponent’s parcel of land borders the Kirichwa River, which flows through
Kileleshwa in Nairobi County. The river originates from the Ngong Road Forest near
Lenana School and traverses areas including Riruta, Kilimani, and Kileleshwa, before
eventually merging with the Nairobi River at Chiromo. The Kirichwa River is a significant
tributary of the Nairobi River and forms part of the broader Nairobi River Basin
ecosystem.

Riparian Pegging Report Submission and Recommendations

As part of the Environmental Impact Assessment (EIA) process for the proposed
construction of a boundary wall on Plot L.R. No. 209/13301, a Riparian Pegging Report
was conducted and submitted to the National Environment Management Authority
(NEMA) on 13th May 2025. This submission formed a critical component of the
application for a NEMA License for the proposed development.

The Riparian Pegging exercise was carried out based on a previous assessment
conducted by the Water Resources Authority (WRA), Nairobi Regional Office, which was
documented in the official report dated 11th May 2015 under Reference Number:
WRMA/ATHI/NRB/SC/1/22/2(114). The pegging report was referenced in the EIA Report
with Reference Number: NEMA/NRB/PR/5/1/8421, which specifically addressed the
proposed construction of the property’s boundary wall.

The WRA report provided clear delineation of the riparian reserve and issued specific
recommendations to ensure the protection of the adjacent river ecosystem. These
recommendations included maintaining the natural watercourse, avoiding any
encroachment within the designated riparian buffer, and implementing flood risk
management measures.

In line with these directives, the client, Ranam, is strongly advised to strictly adhere to
all recommendations outlined in the pegging report. Additionally, the client is
encouraged to seek continuous technical guidance from relevant authorities and
environmental consultants to effectively manage the flooding risks recently observed in
the area. Such proactive measures will ensure that the ecological integrity of the
boundary river ecosystem is maintained and that the project remains compliant
throughout all phases of the development cycle.

The public Health Act (Cap. 242)

The Public Health Act has no environmental protection standards. The Act is primarily
concerned with the protection of the quality of water supplies and sources used for
human, domestic and animal consumption. It contains provisions against environmental
pollution by what it describes as “nuisance” that would result in the pollution of the
environment by gaseous emissions, solid wastes and liquid effluent in order to protect
public health. The project supervising agency and the contractor are legally bound by
this Act to prevent this from happening. Bounding of the perimeter for equipment
maintenance spaces, including controlled substances storage areas will be undertaken by
the contractor and under the oversight of the project supervising agency.

Energy Act (Cap 314), 2006

This law converts an advisory regulator, the Energy Regulatory Board, into a decision-
making regulator, the Energy Regulatory Commission. The law also gives the new
commission explicit authority over imports and exports of electricity. It sets out the
National Policies and Strategies for short to long-term energy development. ERC is a
single sector regulatory agency, with responsibility for economic and technical regulation
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of electric power, renewable energy, and downstream petroleum sub-sectors, including
tariff setting and review, licensing, enforcement, dispute settlement.

The broad objective of the new Energy Policy is to ensure the provision of adequate,
quality, cost-effective, affordable supply of energy while ascertaining environmental
conservation.

Energy (Solar Water Heating) Regulations, 2012

Regulation 3, make provision for installation of solar water heating system in all
premises within the jurisdiction of a local authority with hot water requirements of a
capacity exceeding one hundred litres per day shall install and use solar heating
systems.

Responsibility for compliance as per regulation 6 is imposed on:

e Developer of a housing estate, a promoter of the construction, an owner of the
premises or an Architect or an Engineer engaged in the design or construction of
premises shall comply with these Regulations.

An owner of premises, architect and an engineer engaged in the design, construction,
extension or alteration of premises shall incorporate solar water heating systems in
all new premises designs and extensions or alterations to existing premises. An
owner or occupier of premises that has a solar water heating system shall use and
carry out the necessary operational maintenance and repairs required to keep the
installation in good and efficient working condition.

An owner or occupier of premises that has a solar water heating system shall use and
carry out the necessary operational maintenance and repairs required to keep the
installation in good and efficient working condition.

An electric power distributor or supplier shall not provide electricity supply to
premises where a solar water heating system has not been installed in accordance
with these Regulations.

An owner or occupier to whom these regulations apply may investigate the inclusion
of the relevant solar water heating system into a project to be registered under any
carbon finance mechanism that may be established from time to time includes the
Clean Development Mechanism (CDM).

A person who contravenes the provisions of this regulation commits an offence and shall
be liable, on conviction, to a fine not exceeding one million shillings, or imprisonment for
a term not exceeding one year, or to both. (GOK, 2012).

Energy (Energy Management) Regulations, 2012

Require a the owner or occupiers to develop an energy management policy, conduct an
energy audit, prepare and submit to the commission an energy investment plan for the
next three years, setting out proposals for the conservation of energy during that period,
take measures for energy conservation, submit an annual implementation report (GOK,
2012).

Urban and Cities Act No 13 of 2011

The Act came into function with regard to Article 184 of the Constitution providing
regulations on the classification, governance and management of urban areas and cities
and further providing the criteria of establishing urban areas. Part III of the Act gives the
regulations and functions of every city or municipality with regard to integrated
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development plans, which shall include but not limited to environmental plans and
disaster preparedness, within the area of jurisdiction in achieving objects of devolved
governments under section 174 of the constitution while maintaining the socio-economic
rights of the people. Moreover, in the first schedule, the Act enlists the services that any
municipality shall provide to its residents which include but not limited to traffic control
and parking, water and sanitation, refuse collection, solid waste management, pollution
abatement services among others (GOK, 2011).

Physical Planning Act (Cap 286)

The local Authorities are empowered under section 29 of the Act to reserve and maintain
all land planned for open spaces, parks, urban forests and green belts. The same
section, therefore allows for the prohibition or control of the use and development of
land and buildings in the interest of proper and orderly development of an area. Section
36 states that, if in connection with a development application, the local Authority is of
the opinion that the proposed development activity will have a injurious impact on the
environment, the applicant shall be required to submit together with the application an
environmental impact assessment EIA Study report. The proposed project is in complete
consonance with the provisions of the Physical Planning Act, as it going to sit on land
already approved by the City County Government.

In addition to the previously approved Change of Use application (Application No. PPA-
CU-AAB133), the Client, Ranam, has successfully obtained further development approval
from the Nairobi City County Government. This recent approval pertains to the proposed
addition of two floors to the initially approved high-rise apartment complex on Plot L.R.
No. 209/13301, located along Ring Road Kilimani, within Kilimani area, Dagoretti North
Sub-County.

The application for the additional development was submitted on 5th March 2025 under
Serial Number SUB-019293, with a Registered Application Number PLUPA-BPM-006750-
N, pursuant to the provisions of the Physical and Land Use Planning Act (No. 13 of
2019). The proposal sought permission to construct two additional floors on the
structure previously approved under plan No.CPF AS 828-16 Levels.

Following review by the County Planning Office, the application was approved on 2nd
May 2025, and an official Notification of Approval was issued accordingly. This recent
approval confirms compliance with planning requirements and facilitates the expansion
of the project to 18 levels as applied by the client.

Local Government Act (Cap 265)

Section 160 helps Local Authorities to ensure effective waste disposal. It states in part
that municipal authorities have powers to establish and maintain sanitary services for
the removal and destruction of, or otherwise, deal with all kinds of refuse and effluent
and where such service is established, compel its use by persons whom the services is
available. The contractor and the supervising agency shall engage county
government for appropriate means of disposal for solid and liquid wastes
arising from construction phase activities.

County Government Act, 2012

Section 109 of the County Government Act (2012) helps counties to ensure effective
coordination of spatial developments. Subsection (2) part C states in part; a spatial
county plan shall;
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Indicate desired patterns of land use within the county;

Address the spatial construction or reconstruction of the county;

Provide strategic guidance in respect of the location and nature of development
within the county

Set out basic guidelines for a land use management system in the county
taking into account any guidelines, regulations or laws as provided for under
Article 67(2) (h) of the Constitution;

Set out a capital investment framework for the county’s development
programs; and

Contain a strategic assessment of the environmental impact of the spatial
development framework;

Building Code By - Laws.

This is a document based on British building standards introduced in Kenya to control
building design and control. The adoptive by-laws are divided into Local Government

Adoptive By-laws Grade 1 and Local Government Adoptive Bylaws Grade 2. The Local
Government Adoptive By-laws Grade 1 controls high income housing, while Grade 2
Bylaws control buildings for low-income populations. The Building Code, 1968 deals with
controls in housing quality, building materials and planning standards. The by-laws
rigidly prescribe planning and design standards with respect to minimum plot sizes,
maximum coverage, and minimum space around buildings. They also outline room
dimensions, including minimum room area, minimum room height, kitchen dimensions,
wet cores/ablutions minimum dimensions, access to rooms (minimum width of doors),
lighting and ventilation(minimum widths of windows). They also provide for standards on
construction materials for foundations, floors, walls, roofs. They are adoptive in the
sense that any local authority in Kenya can adopt them for application within their areas
of jurisdiction. In recognition of the role of local authorities as lead planning agencies,
the adoptive by-law compels any potential developer to submit development application
to relevant local authority for approval. The local authority is empowered to disapprove
any plan submitted if it is not correctly drawn or do not provide sufficient information
that complies with the by-law. Any developer, who intends to erect a building such as a
shop/office block, must give the concerned local authority a notice of inspection, before
the erection of the structure. After erecting the building, a notice of completion shall be
issued to the local authority to facilitate final inspection/approval. No person shall
therefore occupy a building whose certificate of completion has not been issued by the
local authority. As a precaution against fire breakout, the by-law states that the walls of
any premise shall be non-combustible throughout, similarly, in every building, other than
a small house, which comprises more than one storey, shall have firefighting equipment.

By-law 214 indicates that in any public building where floor is more than 20 feet above
the ground level, the council may recommend the provision of firefighting equipment
that may include one or more of the following: hydrants, hose reels and fire appliances,
external conations, portable fire appliances, water storage tanks, dry risers, sprinkler,
drencher, and water spray protector system (KEBS, 2009).

The Penal Code (Cap 63)

Section 191 of the Penal Code states that if any person or institution that voluntarily
corrupts or foils, water for public springs or reservoirs, rendering it less fit for its
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ordinary use is guilty of an offense. Section 192 of the same Act says a person who
makes or vitiates the atmosphere in any place to make it noxious to the health of
persons/institution, dwelling or business premises in the neighbour-hood or those
passing along public way, commits an offense. The vitiation of the atmosphere,
corruption of and foiling of the water springs is not an inherent quality of the proposed
project’s nature. None the less the operational aspects of the project have significantly
foreseeable negative impacts. Enforcement of this Act in complimentary with all the
aforementioned environmental systems, conserving policies and specific Acts will achieve
the desired goals and objectives in this respect. The supervising agency in conjunction
of the officers of Nairobi County Government with jurisdiction will exercise due diligence.

Occupiers Liability Act (Cap 34)

The Act regulates the duty that an occupier of premises owes to his visitor in respect of
dangers due to the state of the premises or to the things done on them. It requires that
the occupier warn the visitors of the likelihood of dangers within his premises to enable
the visitors to be reasonably safe (GOK, 1980).

The National Construction Authority Act (NCA), 2011

The National Construction Authority Act, Number 41 of 2011 is set to streamline,
overhaul and regulate the construction industry in Kenya. The industry has for many
years suffered poor legislative framework and has been dominated by quacks and
unqualified persons. The industry has also suffered a lot of competition from foreign
contractors who are seen to offer cheaper and more quality work. The new Act is a win
for the public as it guarantees public safety. All contractors must be registered with the
Authority, meaning that shady contractors and quacks will be locked out of the industry.
It is an offence to carry out any construction work without first having been registered
with the Authority. The Contractor who will undertake the project will be one who is
registered by the NCA. The Act also outlines that every development projects must be
registered with and subsequent construction permit secured from the Authority prior to
commencement of the project activities. The project proponent should ensure they
secure a construction permit from the Authority.

The Land Planning Act (Cap. 303)

Section 9 of the subsidiary legislation (the development and use of land regulations
1961) requires that before the local authorities submit any plans to the Minister for
approval, steps should be taken as may be necessary to acquaint the owners of any
land affected by such plans. Particulars of comments and objections made by the
landowners should also be submitted. This is intended to reduce conflict with other
interests such as settlement and other social and economic activities.

4.3.2 International Conventions and Treaties
United Nations Framework Convention on Climate Change (UNFCCC), 1992

The ultimate objective of this Convention and any related legal instruments that the
Conference of the Parties may adopt is to achieve, in accordance with the relevant
provisions of the Convention, stabilization of greenhouse gas concentrations in the
atmosphere at a level that would prevent dangerous anthropogenic interference with the
climate system. Such a level should be achieved within a time frame sufficient to allow
ecosystems to adapt naturally to climate change, to ensure that food production is not
threatened and to enable economic development to proceed in a sustainable manner.




African Convention on Conservation of Nature and Natural Resources (1968)

It requires the adoption and implementation of measures necessary to achieve the
objectives of this Convention, in particular through preventive measures and the
application of the precautionary principle, and with due regard to ethical and traditional
values as well as scientific knowledge in the interest of present and future generations.
Of particular interest to the housing estate is the requirement to prevent pollution, or
any other form of land degradation on land and soil, water; Make provision for
prevention of detrimental effects of processes and activities affecting the environment
and natural resources and as well as promotion of sustainable development(African
Union, 1968).

Kyoto Protocol

The essence of the Kyoto Protocol is that it calls for nations to commit themselves to
reducing greenhouse gas emissions.

Some of the principal concepts of the Kyoto Protocol are:

1) The main feature of the Protocol is that it established a legally binding

commitments to reduce emissions of greenhouse gases. The commitments were
based on the Berlin Mandate, which was a part of UNFCCC negotiations leading
up to the Protocol.
Implementation. In order to meet the objectives of the Protocol, Annex I Parties
are required to prepare policies and measures for the reduction of greenhouse
gases in their respective countries. In addition, they are required to increase the
absorption of these gases and utilize all mechanisms available, such as joint
implementation, the clean development mechanism and emissions trading, in
order to be rewarded with credits that would allow more greenhouse gas
emissions at home.

3) Minimizing Impacts on developing countries by establishing an adaptation fund
for climate change.

4) Accounting, Reporting and Review in order to ensure the integrity of the Protocol.

5) Compliance. Establishing a Compliance Committee to enforce compliance with the
commitments under the Protocol.

Paris Agreement

The Paris Agreement establishes the main framework for cooperative action on climate
change beyond 2020 and will replace the Kyoto Protocol.

The key elements

1. To keep global increase in temperatures "well below" 2°C (3.6F) above pre-
industrial times and "endeavor to limit" them even more, to 1.5°C
To limit the amount of greenhouse gases emitted by human activity to the
same levels that trees, soil and oceans can absorb naturally, beginning at
some point between 2050 and 2100
To review each country's contribution to cutting emissions every five years so
they scale up to the challenge
For rich countries to help poorer nations by providing "climate finance" to
adapt to climate change and switch to renewable energy.




Safety Provision (Building) Convention 1937

This Convention applies to all construction activities, namely building, civil engineering,
and erection and dismantling work, including any process, operation or transport on a
construction site, from the preparation of the site to the completion of the project. The
Convention describes the term ‘construction’ as;

1. building, including excavation and the construction, structural alteration,
renovation, repair, maintenance (including cleaning and painting) and demolition
of all types of buildings or structures ;
civil engineering, including excavation and the construction, structural alteration,
repair, maintenance and demolition of, for example, airports, docks, harbors,
inland waterways, dams, river and avalanche and sea defense works, roads and
highways, railways, bridges, tunnels, viaducts and works related to the provision
of services such as communications, drainage, sewerage, water and energy
supplies;
the erection and dismantling of prefabricated buildings and structures, as well as
the manufacturing of prefabricated elements on the construction site;

Article 6 states that: Measures shall be taken to ensure that there is co-operation
between employers and workers, in accordance with arrangements to be defined by
national laws or regulations, in order to promote safety and health at construction sites.

Article 12, Section 1, States that the National laws or regulations shall provide that a
worker shall have the right to remove himself from danger when he has good reason to
believe that there is an imminent and serious danger to his safety or health, and the
duty so to inform his supervisor immediately.

Convention on Biological Diversity (CBD), 1993

Signed by 150 government leaders at the 1992 Rio Earth Summit, the Convention on
Biological Diversity is dedicated to promoting sustainable development. Conceived as a
practical tool for translating the principles of Agenda 21 into reality, the Convention
recoghizes that biological diversity is about more than plants, animals and
microorganisms and their ecosystems. It is about people and our need for food security,
medicines, fresh air and water, shelter, and a clean and healthy environment in which to
live. It has three main objectives: 1) the conservation of biological diversity; 2) the
sustainable use of its components; and 3) the fair and equitable sharing of the benefits
arising out of the utilization of genetic resources.

4.4 The National Administrative Framework

4.4.1 The National Environment Council, (NEC)

EMCA 1999 No. 8 part III, section 4 outlines the establishment of the National
Environment Council (NEC). NEC is responsible for policy formulation and directions for
the purposes of EMCA; set national goals and objectives and determines policies and
priorities for the protection of the environment and promote co-operation among public




departments, local authorities, private sector, non-governmental organizations and such
other organizations engaged in environmental protection programs.

4.4.2 The National Environmental tribunal, (NET).

The National Environment Tribunal (NET) is established under section 125 and Part XII of
the Environmental Management and Coordination Act (EMCA) No. 8 of 1999. Its principal
function is to receive, hear and determine appeals arising from decisions of the National
Environment Management Authority (NEMA) on issuance, denial or revocation of
environmental impact assessment (EIA) licenses, among other decisions. Such licenses
are, in effect, statutory permission to undertake developments of specified nature. The
function arises from EMCA’s enumeration (in the Third Schedule) of certain kinds of
developments that require EIA and thereafter, NEMA’s issuance of EIA license, without
which the specified developments cannot proceed. The listed developments include, but
are not limited to: road construction works, establishment of industries and construction
of housing facilities in certain circumstances.

4.4.3 The National Environment Management Authority, (NEMA)

The objective and purpose for which NEMA is established is to exercise general
supervision and co-ordinate over all matters relating to environment and to be the
principal instrument of the government in the implementation of all policies relating to
the environment. NEMA’s mandate is designated to the following committees:

4.4.4 The County Environment Committees (CECs).

According to EMCA, 1999 No. 8, section 40, the following sub-sections states that:

1) Every County Environment Committee shall, within one vyear of the

commencement of this Act and every five years thereafter, prepare a county
environment action plan in respect of the county for consideration and adoption
by the County Assembly.
Every County Environment Committee, in preparing a county environment plan,
shall undertake public participation and take into consideration every other
county environment action plan already adopted with a view to achieving
consistency among such plans.

3) The respective County Executive Committee members of every county shall
submit the county environment action plan referred to in subsection (1) to the
Cabinet Secretary for incorporation into the national environment action plan
referred to in section 37.

4) The Authority shall consider every county environment action plan and either
recommend incorporation of such plan into the national environment action plan
or specify changes to be incorporated into a respective county environmental
plan.

5) The Cabinet Secretary shall, on the recommendation of the Authority, issue
guidelines and prescribe measures for the preparation of environmental action
plans.

4.4.5 National Environmental Complaints Committee, (NECC)
The Committee performs the following functions:




Investigate any allegations or complaints against any person or against
the Authority in relation to any environmental condition in Kenya and on
its own volition, any suspected case of environmental degradation and to
report findings together with its recommendations thereon to the Council.
Prepare and submit to the Council periodic reports of its activities which
shall form part of the annual report on the state of the environment under
section 9 (3)

To perform such other functions and exercise e such powers as may be
assigned to it by the Council.

Table 8: The Regulatory Agencies Relevant to the Project

S/N | Institution Envisioned role in the Project phase
proposed project required

National Environment Issuance of EIA license and Construction,
Management Authority Monitoring for Compliance with operation and
(NEMA) conditions and environmental law | decommissioning

Nairobi County Approval of plans and building Construction,
Government/ Westlands | inspections, issuance of licenses operation and
Sub-county decommissioning

Physical Planning Building certifications Construction
Department- Nairobi
County

Water Resources Supply of water permits for Construction,

Authority (WRA) surface and ground water operation and
abstraction. decommissioning

Directorate of Ensure safety of workers at Operation
Occupational Health construction site
and Safety Services
(DOSHS)

National Construction Project Registration and Construction
Authority (NCA) Certification




CHAPTER FIVE: ANALYSIS OF ALTERNATIVES TO THE PROJECT

This section outlines the main alternatives provided by the applicant, an evaluation of
the impacts of each alternative with clear information on the criteria used to assign
significance and an indication of the main reasons for choosing the proposed
development taking into account the environmental impacts.

¢ No Project Alternative

e The Alternative Site

¢ Waste management alternatives

e Project development with mitigation measures

5.1 No Project Alternative

The “no development option” entailed leaving the current status of the site as it is. The
environmental effects of the proposed development will be avoided making the option
desirable considering the state of the environment. If this is the case, one of the main
reasons for developing the site - provision of housing - will not be realized. A significant
investment of investment be spent in building material, employment etc including
housing opportunities besides the potential of the project stimulating development in the
area will not be realized. This option implies economic loss to the proponent, local and
national economies. Already a substantial monetary commitment has been made in the
procurement of the proposed site, development of building plans as well as designs. In
case the project is not implemented, all the participants such as the designers, the local
and national authorities, the contractors, materials suppliers and the workers in the
development chain will lose economic gains that would have otherwise been realized
during project life. Generally, the nil development option will be retrogressive in view of
the current economic situation and the Government’s efforts to achieve middle income
country by year 2030 as envisaged in Vision 2030 and as per the Big Four Agenda where
housing is inclusive.

5.2 Alternative Site

Pursuing a change of site alternative on the other hand requires that the project be
implemented at an alternative site other than the one already acquired. This would entail
purchasing an alternative piece of land. The project proponent however has access to
only this property for the stated development. The resultant effect of changing the site
would be increase in timeframe and resources required to realize the development. The
unpredictability of financial resources and the lag time required in acquiring and
designing the development may also mean that the project may be unable to break even
once implemented. This will make this alternative more undesirable and more so as
there are similar upcoming developments in the vicinity.

5.3 Waste management alternatives

Solid and liquid wastes will be generated from both the project construction and
operational phases.

Solid Waste

Solid wastes will be collected from the site for safe disposal by a NEMA licensed waste
collector after necessary contractual agreement during both construction and operational
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phases. Solid wastes management, an integrated solid waste management system is
recommended which is as follows. a) First the proponent should give priority to reduction
at source of the materials. This option will demand a solid waste management awareness
programme in the individual households. b) The proponent should also consider
recycling, reusing and composting of the waste as a second alternative in priority. This
shall call for at source separation programme to be put in place. The recyclables may be
sold to waste buyers locally or directly to any company that recycles waste such as
plastic bags. c) The third priority in the hierarchy of options is combustion of the waste
that is not recyclable in order to produce energy. d) Finally, sanitary land filling will be
the last option for the proponent to consider. It is to the interest of the proponent and
the community that the waste is effectively managed so as to maintain a safe and
healthy environment to the worker and the community at large through appropriate
disposal mechanism.

Liquid Waste
Liquid wastes in the facility will be managed through connection to Nairobi Water and
Sewerage Company (NAWASCO) sewer line during operational phase. As an alternative
liquid waste management plan option, we advise the proponent to consider installing
an onsite waste water management system on the estate in the event that the
municipal sewer system would be dysfunctional or out of operations. This will ensure
that the proponent manages its liquid waste in a sustainable manner

5.4 Selected Site Alternative

Pursuit of this alternative will entail going forward with the development but taking into
account all the potential impacts on the biophysical environment by incorporating and
integrating the recommended mitigation and enhancement measures into the project
designs and implementation.

The proposed site provides a most suitable site for the project as it is currently owned
by the proponent and is in harmony with the existing land uses; it is situated next to
Mombasa Road hence ease of access as well as the ease to connect to KPLC and
Nairobi Water And Sewerage Company (NAWASCO) main lines which are in the area.
With these advantages, presence of the indicated facilities and from the findings of this
impact assessment study, the existing designs provide the optimum alternative for
implementing and operating the proposed housing apartment’s project subject to the
effective implementation of the proposed EMP. The selected alternative will be
enhanced through appropriate mitigation measures, including due diligence and best
construction management practices that will help protect the physical, ecological and
socio-economic environment of the project area. Commitments included in this project
report, as well as licenses and other authorizations that would be issued, are all
designed or geared to avoid environmental damage in accordance with the
Environmental Management and Co-ordination Act, 1999 (Amendments, 2015). The
proponent undertakes to incorporate all necessary measures to ensure adverse impacts
are mitigated to the maximum extent practicable during the entire project life cycle.

This alternative is more desirable as it will inject a significant amount of money into the
economy thereby stimulating economic development and providing affordable middle
level housing facility.




CHAPTER SIX: CONSULTATION ANDPUBLIC PARTICIPATION AND
OCCUPATIONAL HEALTH AND SAFETY.

6.1 Consultation and Public Participation (CPP)

Public consultation is useful for gathering environmental data, understanding likely
impacts, determining community and individual preferences, selecting project
alternatives and designing viable and sustainable mitigation and compensation plans.
The welfare of human societies and the quality of life is directly linked to sustainable use
of our natural resources. This has been duly recognized in Agenda 21, where it is stated
that:

"Special attention should be paid to the demand for natural resources generated by
unsustainable consumption and to the efficient use of those resources consistent with
the goal of minimizing depletion and reducing pollution.”

The Kenya government has enshrined the need for human societies’ involvement in
project development in the Constitution. The EMCA, 1999 (Amendments, 2015)
requirements read together with the EIA/EA Guidelines of 2003 require that the general
public and major stakeholders be consulted on the impacts to the environment that
may be occasioned by projects either in the public or private domain. Community
consultation and participation ensures that communities and stakeholders are part and
parcel of the proposed development projects and in so doing assures the acceptability
and sustainability of the project. It has also been demonstrated successfully that
projects that go through this process acquires high level of acceptance and accrue
benefits to a wider section of the society. Public consultations form a useful component
for gathering, understanding and establishing likely impacts of projects determining
community and individual preferences and selecting best practicable solutions or
alternatives.

Public consultation in the EIA process is undertaken during the project design,
implementation and initial operation. The aim is to disseminate information to the pubilic,
interested and affected parties (stakeholders), solicit their views and consult on sensitive
issues. Inadequate public consultation can result in significant information gaps, which
could mislead environmental experts undertaking an environmental assessment. Lack of
attention to communication and consultation processes can generate individual,
community, or regional opposition to a project. This can ultimately be a cause of
substantial delays, increased costs, and unsatisfactory compromise solutions, which
could have been avoided through earlier consultation. Participation is therefore a process
through which different stakeholders influence and share their views regarding
development initiatives and the decisions and resources that affect them. An important
element in the process of environmental impact assessment is consulting with
stakeholders to gather the information needed to complete the assessment.

In a bid to gather socioeconomic information of the project area, a number of tools were
put in place. Public consultations were used to enable understanding of the social and
economic characteristics of the local community. The EIA consultants understand that
the local community members are major stakeholders in the project, and therefore
gathered their views and included them in this report.




As part of the Environmental Impact Assessment (EIA) process, three (3) public
participation meetings (barazas) were held to engage stakeholders and local
community members regarding the proposed development in Kileleshwa. These
meetings aimed to inform residents and other interested and affected parties (IAPs)
about the project, its potential environmental impacts, and to collect views, concerns,
and recommendations from the public. The meetings were organized through the area
Sub-Chief’s office, and public notices were posted at various strategic locations near the
project site to maximize community awareness and participation.

The first meeting was held on 14th May 2025 at the project site, with representation
from the ESIA team, government officials, and local leadership. The second meeting was
conducted on 20th May 2025 from 11:30 AM to 1:00 PM and included the project
consultants and site management team. The third and final meeting was held on 26th
May 2025 at the project site and engaged local residents and the ESIA team. The
summary of attendees is presented in the table below.

Summary of Public Participation Meetings

Date | Location | Time Representatives Present Female

14th Project 10:30 Obadiah Ngila (ESIA Lead 4
May Site AM - Sociologist), Victor Nguta (Lead
2025 1:30 Architect), Faith Nderitu

PM (Research Assistant),

Lawrence Mbuvi (D.E.O Kilimani),
Antony Mwangi (Area Chief
Kilimani)

Project 11:30 Obadiah Ngila (ESIA Lead

Site AM - Sociologist), Victor Nguta (Lead
1:00 Architect), Faith Nderitu

PM (Research Assistant), William
Leikar (Site Manager)

Project 11:30 Obadiah Ngila (Social Expert),
Site AM - Moses Tim (Research Assistant),
1:00 William Leikar (Site Manager), 20
PM Community Members

Attached as annex are the minutes and attendance sheets for all three public meetings

Due to economic setup of the area that affects 100% residents’ turnout in a public
meeting, the consultant administered 55 questionnaires whereby 42 were filled during
this exercise and others were not returned back, which involved questionnaire
administration as well as oral informal interviews. This consultation process dealt more
with the project’s anticipated impacts on the local environment as well as health and
safety of the neighbouring residents.

6.2 Objectives of the public consultation program

The overall goal of the consultation process was to disseminate project information and
to incorporate the views of the Project Affected Persons (PAPs) in the design of the
mitigation measures and environmental management plan.

The specific aims of the consultation process are to:
o Improve project design and, thereby minimise conflicts and delays in
implementation;
Increase long term project sustainability and ownership;
Reduce problems of institutional coordination; and




Inform the public and all stakeholders of the details of the proposed
residential apartments;

The main objectives of community consultations were to:

Provide clear and accurate information about the project to the residential
neighbours;

Obtain the main concerns and perceptions of the population and their
representatives regarding the project;

Obtain opinions and suggestions directly from the affected community
members and preferred mitigation measures;

Collect views on the positive and negative impacts anticipated by
stakeholders and how these can be overcome; and

Identify local leaders with whom further dialogue can be continued in
subsequent stages of the project.

6.3 Stakeholder Engagement

The public consultation and disclosure programme was designed and implemented so as
to foster community awareness of the proposed project, and to provide opportunities for
community input and involvement.

6.4 Stakeholders Analysis

The stakeholder analysis was undertaken to identify all the potential stakeholders of the
project. They included: local administration; Government Agencies; Local Community
representation and associations; Institutional stakeholders and the general public in the
project area. Ecotech Consultants through its delivered a transmittal and public invitation
letters to area chief providing details about the project and inviting the public to a
meeting. The letters included information the project, in addition, Notices were pinned
on several areas within the project area to create awareness to the public. This approach
was chosen to ensure fairness and easy distribution of information, as the members of
the public were invited through the administration office.
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Plate 1: A sample of the Public Invitation Notice posted in various locations within the
neighbourhood to raise awareness about the proposed meeting on date 14th May 2025.

Plate 2: The Area Chief officially opening the public meeting and the proponent’s

representative presents the proposed project overview and addresses attendees’
questions and concerns




Plate 3: Mr. Lawrence Mbuvi from the D.E.O. Kilimani office addressing the public during
the meeting. The following image shows Mr. Antony Mwangi, Area Chief of Kilimani, also
in attendance.

Plate 4: Mr. Antony Mwangi, Area Chief of Kilimani, addressing the attendees. The next
image shows our enumerators engaging with members of the public.
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Plate 5: The proponent’s representative explaining the proposed development to
members of the public who attended the second public meeting for date 20" May 2025.

Public meeting 3 held on 26" May 2025




=

Plate 6: Image 1 shows the Public Notice posted to invite residents to the third public
meeting for date 26th May 2025. Image 2 captures members of the public who had
already arrived, while others were still being awaited. Image 3 features Mr. Obadiah
Ngila, the lead Sociologist for the public meetings, addressing questions raised by
attendees.

6.5 Environmental Occupational, Health and Safety impacts

It is a requirement that Ranam Investment Ltd must develop adequate and responsive
HSE policies and integrate them into the project lifecycle. The construction workers must
also ensure that they adhere, at all times, to all national and local health and safety
standards applicable. The contractor should be compliant with the findings of the EIA
Study report and the NEMA licensing conditions. All personnel should be issued with
necessary personal protection equipment (PPE) and trained by their supervisors to
complete their assigned tasks in a safe and secure manner. The key to achieving healthy
and safe working conditions is to ensure that health and safety issues are planned,
organized, controlled, monitored and reviewed. Everyone controlling site work has health
and safety responsibilities. Checking that working conditions are healthy and safe before
work begins and ensuring that the proposed work is not going to put others at risk and
this requires planning and organization.

Environmental, Occupational Health and Safety (EOHS) is an important aspect of an
environmental assessment and evaluation exercise since most of the activities which will
be carried out within the project area should comply with specific standards as set by the
local authorities, NEMA, DOSHS and other recognized institutions such as the World
Health Organization (WHO). Health, safety and environmental protection and
responsibility are among the most important aspects of modern construction industry
activities. The health and safety of all personnel and the impact of operations on third
parties and on the environment are of paramount importance. It is the responsibility of
proponent and the contractor to ensure that safety standards are maintained and all
members at the construction site adhere to safe working practices. Some of the safety
issues include, but are not limited to, the following factors: Risk of personal injury at
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work, especially during excavation; Noise generation from the machines; Heat / sun
exposure; Solid and liquid waste management, including wastewater and effluent
discharges; Oil and chemical spills; dust emissions, Fire; and material handling.

The proponent is required to assess risks and take practical measures in advance to
protect the health and safety of the workers, keep accident records, provide information
and training, consult employees, cooperate as well coordinating mitigation measures
with the contractors. Some of the key aspects to be implemented on the site include:

e Standard HSE Management procedures for the site;
e Strategically place safety signage and postage around the facility and in all
appropriate areas; and
Provide fit for use PPE for workers such as, aprons, gloves, hard helmets, safety
shoes etc.;
To achieve the above key approaches include planning and organization, documentation,
enforcement and good housekeeping.

6.2.1 Planning the work

This will involve gathering as much health and safety information about the project and
the proposed site before work begins, this is important. Sources of information include.

The client;

The design team;

Contract documents;

The main contractors on the site;

Specialist contractors and consultants;

Trade and contractor organizations;
Equipment and material suppliers; and

HSE relevant laws regulations and guidelines.

The contractor shall identify site hazards as well as see if there are any unusual features
which might affect the work, or how the work will affect others in close proximity to the
project site.

6.2.2 Organizing the work

e The contractor shall decide who will supervise the work - check that they are
adequately trained and experienced.
The project proponent shall make sure that the Main Contractor and sub-
contractors on site provide adequate supervision for their workers.
The Contractors management on the project will oversee that work methods and
safety precautions agreed before work is started are put into practice.
Make sure that people working for subcontractors also get the information they
require and provide training, supervision etc as needed.

6.2.3 Notifying DOSHS

According to the Factories and Other Places of Work (Safety and Health Committees)
Rules, 2004, a project site should be registered as a work place with DOSHS if it
regularly employs twenty or more employees and hence shall establish a Safety and
Health Committee in the manner provided in these Rules.

6.2.3 Setting up the site

Site access




There should be safe access onto and around the site for people and vehicles.
there shall be a plan how vehicles will be kept clear of pedestrians, especially at
site entrances

The plan should include how vehicles can be kept clear of pedestrians at vehicle
loading/ unloading areas, parking areas and areas where drivers’ vision may be
obstructed.

Site boundaries

The construction worksite should be fenced off and suitably signed. This will protect
people (especially children) from site dangers and the site from vandalism and theft. For
some jobs the workplace will have to be shared. A plan on who has to control each area.
Shall be Agreed, what fences, barriers, means of separation or permits to work are
required to keep both construction workers away from hazards created by others and
other people away from hazards created by the construction work; site rules might be
needed to make sure there is a system to ensure necessary precautions are kept in place
during working hours and that night-time and weekend protection is put in place as
required before the site closes.

Welfare facilities

e Everyone who works on project site must have access to adequate toilet and
washing facilities, a place for consuming refreshments and somewhere for storing
and drying clothing and personal protective equipment.

The project contractor and others who have control over construction sites are
responsible for providing or making available site welfare facilities. Employers are
also responsible for ensuring that welfare facilities are adequate for their
employees.

The welfare facilities should be sufficient for everybody who is working on the
project site. If facilities such as toilets and canteens provided by someone else
are to be used, check that they are suitable and properly maintained. They should
be kept clean, warm and properly ventilated and lit.

Welfare facilities shall be easily available to people working on the site. Toilets
need to be easily accessible from where the work is being done. Washing facilities
should be as close as possible to the toilets. Washing facilities also need to be
rest rooms so that people can wash before eating.

Sanitary conveniences

e The numbers of toilets required will depend on the number of people working on

the project site.
Wherever possible toilets should be flushed by water and connected to a mains
drainage system. If this is not possible, toilets with a built-in water supply and
drainage tank may be provided. If neither option is possible, chemical toilets may
be provided.
Men and women may use the same toilet, provided it is in a separate room with a
door that can be locked from the inside.
A washbasin with water, soap and towels or dryers should be located close to the
toilets.

Washing facilities

e On all sites sections, provide basins large enough to allow people to wash their
faces, hands and forearms. All basins should have a supply of clean hot and cold,
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or warm, running water. Because the mains water is not available in the project
area, this water will be supplied from a tank.

Where the work is particularly dirty or workers are exposed to toxic or corrosive
substances (e.g. during excavations and demolitions), showers will be provided.
Men and women can share basins used for washing their faces, hands and arms

Rest facilities

e Facilities should be available for taking breaks and meal breaks facilities should
provide shelter from the wind and rain and be heated as necessary.
It should be possible for non-smokers to use the facilities without suffering
discomfort from tobacco smoke. This can be achieved by providing separate
facilities for smokers and non-smokers, or by prohibiting smoking in the rest
facilities.

¢ Rest facilities may be provided within the site office or site hut.

Storing and drying clothing and personal protective equipment

1.

3.

The contractor shall make sure there are proper arrangements for storing:

e Clothing not worn on site (e.g. hats and coats);

e Protective clothing needed for site work (e.g. wellington boots, overalls, gloves
etc.);
Personnel should be issued equipment (e.g. ear defenders, goggles, harnesses
etc.).

. The site office may be a suitable storage area, provided it is kept secure. Where

there is a risk of protective site clothing contaminating everyday clothing, store items
separately.

Where necessary for propriety, men and women should be able to change separately.

Drinking water

1.
2.

The proponent shall make sure there is a supply of drinking water.
The drinking water tank should be clearly marked if it is possible not to confuse the
drinking water supply with other water supplies or other liquids such as:

a. those not fit for consumption (e.g. water from storage tanks used for wheel

washers); or

b. certain toxic materials
Cups or other drinking vessels should be available at the water point, unless the
water is supplied as an upward jet that can be drunk from easily (e.g. a drinking
fountain).

6.6 Good order, storage areas and waste materials.

Plans should be made on how the site will be kept tidy and how housekeeping will be

actively managed:

e Keep walkways and stairways free of tripping hazards such as trailing cables,
building materials and waste. This is especially important for emergency routes.
Make sure that all flammable waste materials (such as packaging and timber
offcuts) are cleared away regularly to reduce fire risks;

Keep inside floor areas clean and dry;
Outdoor footpaths should be level and firm and should not be used for storing
materials




Designate storage areas for plant, materials, waste, flammable substances (e.g.
foam plastics, flammable liquids and gases such as propane) and hazardous
substances (e.g. pesticides and timber treatment chemicals). Flammable materials
will usually need to be stored away from other materials and protected from
accidental ignition. Care must be taken not to store materials where they obstruct
access routes or where they could interfere with emergency escape.

If materials are stored at height (e.g. on top of a container or on a scaffold gantry),
make sure necessary guard rails are in place if people could fall when stacking or
collecting materials or equipment.

All storage areas shall be kept tidy, whether in the main compound or on the site
itself. Try to plan deliveries to keep the amount of materials on site to a minimum.

A decision must be made on how the waste stream will be managed to ensure it is
timely and effective. The contractor should consider whether to be responsible for
collecting their own waste or whether you will provide someone to do this for the
site. Don't forget that waste materials also need storing safely before their removal
from the site and make sure that to make allowance for sufficient space for waste
skips and bins. If you are collecting waste in skips you will need to decide where the
skips can be positioned and how often they will need to be collected. Consider waste
generated inside and whether you need to provide wheeled bins to enable it to be
brought out of the building safely.

6.7 Emergency procedures

At most sites, the most obvious emergency is fire. The general principles for dealing
with fire risks can be applied to planning for other emergencies. Plan emergency
procedures before work begins and put general precautions in place from the start of
work.

Some emergencies may require evacuation of the site or part of the site, while others
might involve the rescue of an injured person. For example, it may be necessary to
plan how someone injured in a fall can be attended to by first aiders and the
emergency services before being taken to a place of safety.

a) Planning for an emergency

When planning emergency procedures, routes and exits, the following should be into
account:
e The type of work being done on site (e.g. extra precautions may be required

to maintain routes down stairs during demolition);
The characteristics and size of the site and the number and location of
workplaces on the site. A large site with people working at many locations will
probably need bells or sirens at a number of places to raise the alarm. On
small sites with only two or three people working, an air horn may be
adequate;
The plant and equipment being used (e.g. consider tower crane drivers,
people working on suspended access equipment or where the exit may be
obstructed by equipment);
The number of people likely to be present on the site at any one time. On
sites where many people work, escape routes need to be wide enough to
allow everyone to get through doorways or down stairs easily without them
becoming overcrowded; and




e The physical and chemical properties of substances or materials on or likely to
be on the site (e.g. work at petrochemical installations or at sites where
flammable paints or glues are in use may require an increased standard of
ventilation).

2. Take precautions to ensure:

e The likelihood of emergencies arising is as low as possible;

e Everyone on site can be alerted in an emergency;

e Everyone working on site (including contractors who may only be at the site
for a few hours) knows what signal will be given if there is an emergency and
knows what to do;

Someone who has been trained in what to do is on site while work is in
progress and will take responsibility for coordinating procedures;

Emergency routes are available, kept clear, signed and adequately lit. When
the site is not adequately lit by daylight for all periods when people are at
work, provide lighting that will come on automatically in an emergency;

There are arrangements for calling the emergency services. It is good practice
to let the Fire Brigade know about any work in tunnels, confined spaces or
above 18 m (above this height they may require specialist access equipment)
and anywhere else where specialized rescue equipment may be needed;

There is adequate access to the site for the emergency services and that
access does not become blocked by plant or material building up;
Arrangements for treating and recovering injured people are available;

If an emergency does arise, someone is posted at the site entrance, or in
another prominent position, so that they can direct the emergency services

b) Precautions to prevent fires

The following precautions should be taken to prevent fires:

Use less-easily ignited and fewer flammable materials, e.g. use water-based or
low-solvent adhesives and paint;
Keep the quantity of flammables at the workplace to a minimum;
Always keep and carry flammable liquids in suitable closed containers;
If work involving the use of flammable materials is being carried out, stop people
smoking and don't allow other work activities involving potential ignition sources
to take place nearby. For example, if floor coverings are being laid using solvent-
based adhesives, don't allow soldering of pipes at the same time;
Ensure that pipes, barrels, tanks etc. which may have contained flammable gases
or liquids are purged or otherwise made safe before using hot cutting equipment,
such as a cutting torch or angle grinder. A pipe or container may appear to be
empty, but can contain enough material on its sides, or within rust or other
sediments, to produce a flammable or explosive atmosphere within it when
heated or disturbed. Specialist advice may be required;
To minimize the risk of gas leaks and fires involving gas-fired plant:

Close valves on gas cylinders when not in use;

Regularly check hoses for wear and leaks;

Prevent oil or grease coming into contact with oxygen cylinder valves;

Do not leave bitumen boilers unattended when alight;
Store flammable solids, liquids and gases safely. Separate them from each other
and from oxygen cylinders or oxidizing materials. Keep them in ventilated secure
stores or an outdoor storage area. Do not store them in or under occupied work
areas or where they could obstruct or endanger escape routes;
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Have an extinguisher to hand when doing hot work such as welding or using a
disc cutter that produces sparks;

Check the site at lunch time and at the end of the day to see that all plant and
equipment that could cause a fire is turned off. Stop hot working an hour before
people go home, as this will allow more time for smoldering fires to be identified;
and

Provide closed metal containers to collect rubbish and remove them from the site
regularly. Collect highly flammable waste such as solvent-soaked rags separately
in closed fire-resisting containers.

c) Precautions in case of fire

If a fire should break out, people must be able to escape from it. To achieve this
consider the following procedures;

1. Means of giving warning.

Set up a system to alert people on site; this could be a temporary or permanent mains
operated fire alarm (which should be tested regularly, e.g. weekly), a klaxon, an air horn
or a whistle, depending on the size and complexity of the site. Any warning needs to be
distinctive, audible above other noise and recognizable by everyone.

2. Means of escape.

Plan escape routes and ensure they remain available and unobstructed. For work areas
above or below ground, provide well separated alternative ways to ground level where
possible. Protect routes by installing the permanent fire separation and fire doors as
soon as possible. It is important that escape routes give access to a safe place where
people can assemble and be accounted for. Signs will be needed if people are not
familiar with the escape routes Make sure that adequate lighting is provided for enclosed
escape routes — emergency lighting may be required.

. Means of fighting fire.

a) As well as providing fire extinguishers for hot work, fire extinguishers should be
located at identified fire points around the site. The extinguishers should be
appropriate to the nature of the potential fire:

e Wood, paper and cloth — water extinguisher;

e Flammable liquids — dry powder or foam extinguisher;

e Electrical — carbon dioxide (CO2) extinguisher.

Nominated people should be trained in how to use extinguishers.

d) First Aid

Factories (First-Aid) Order required by section 50(1) of the Act require the occupier to
provide The first-aid boxes or cupboards at a work place which are adequate and
appropriate equipment, facilities and personnel to enable first aid to be given to your
employees if they are injured or become ill at work. The minimum provision for all sites

A first aid box with enough equipment to cope with the number of workers on site
as per the order;

An appointed person to take charge of first-aid arrangements;

Information telling workers the name of the appointed person or first aider and
where to find them. A notice in the site hut is a good way of doing this.




The first-aid arrangements should cover shift working, night and weekend working where
this is carried out. This may mean appointing or training several people to ensure
adequate cover.

e) Reporting injuries, diseases and dangerous occurrences

Employers have a duty under the law (OSHA, 2007) to report to DOSHS certain types of
accidents that happen to their employees. Whoever is in control of the site also has a
legal obligation to report certain accidents which involve a self-employed worker or
member of the public and certain dangerous occurrences. Generally, you have to report
deaths, serious injuries and dangerous occurrences immediately and less serious injuries
within seven days. Certain occupational ill-health issues and diseases also have to be
reported. Further details of when you must report an accident, disease or dangerous
occurrence are given in Factories and other places of work (Safety and health
committees) Rules.

f) Site rules

It is recommended to enact certain safety precautions while construction work is in
progress. It may assist everyone if site rules are applied. Site rules might cover, for
example, the use of personal protective equipment, traffic management systems,
pedestrian routes, site tidiness, fire prevention, emergency procedures or permit-to-
work systems. It should be very clear where site rules apply. Make sure everybody
knows and follows the rules relevant to them.

6.8 Site management and supervision

This should entail making provision of either all or some of the following.

1. Safety while working at 12. Safety harnesses.
height. 13. Ladders and stepladders.
Selecting the right means of 14.Roof  work and fragile
access and work equipment. surfaces.
Safe working platforms. 15. Roof truss installation.
Inspections and reports. 16. Management of site traffic
General access scaffolds. and mobile plant.
Guard rails, toe boards and 17. Moving goods safely.
brick guards. 18.Hazardous substances and
. Tower scaffolds. processes.
Mobile access equipment. 19. Personal protective
. Suspended access equipment. equipment.
.Safety nets and soft landing 20. Electricity safety.
systems. 21. Prevention of slips and trips.
11. Rope access techniques. 22. General Public Safety




CHAPTER SEVEN: ASSESSMENT OF POTENTIAL IMPACTS AND PROPOSED
MITIGATION MEASURES

7.1 Introduction

This chapter presents the relevant environmental and social issues that may occur
(potential impacts) throughout the project cycle. The purpose of the Environmental
Impact Assessment (EIA) of the project is to ensure the project progresses in a
sustainable approach. The assessment is based on identified potential impacts through
fieldwork and public participation. The proposed project is expected to have both positive
and negative impacts. Specifically, the chapter covers the main environmental and social
impacts that are likely to occur during construction, operation and decommissioning
phases of the proposed project. The anticipated impacts are then discussed in three
phases namely: construction, operational and decommissioning phases. The initial
identification of activities with a potential to have a significant impact on the local
physical, human and ecological environment was performed using a screening matrix. In
this process several criteria were used to allow the significance of each impact to be
assessed, including but not limited to: extent, frequency, duration, reversibility,
repairability and scale. The impacts identified during the initial screening were then
subjected to an extended evaluation. This evaluation included establishment of a rating,
on a scale, for each impact in terms of the level of its significance and the probability of
its occurrence. The individual rating of each criterion was then followed by a matrix-
based assessment where they were weighed against each other to retrieve a final
estimation based on local conditions as per the Leopold’s Matrix. The result of this
assessment is an individual scoring of each impact allowing for comparability between

activities (useful when prioritizing mitigation efforts). The assessment of the impacts
from each activity was then followed by initial recommendations on mitigation efforts,
adapted to local conditions, which are considered necessary to reduce the estimated
impact from each activity to an acceptable level. In order to alleviate negative impacts
emanating from the implementation of the project, relevant mitigation measures have
also been proposed in this chapter

7.2 Classification of environmental impacts and significance

Impacts may be categorized into the following:
o Positive (beneficial) or negative (adverse);
. Direct or indirect, long-term or short-term in duration;
o Localized or widespread in the extent of their effect;
o Cumulative or non-cumulative.
The aim of this assessment exercise was to identify the significant impacts related to the
project. Significant impacts were defined as being those which:
Are subject to legislative control;
Are of public concern and importance;
Are determined as such by technically competent specialists;
Trigger subsequent secondary impacts;
Elevate the risk to life threatening circumstances; and
Affect sensitive environmental factors and parameter in the project area.
Impact significance was described as follows:




High: Where it could have a no-go implication for the project irrespective of any
possible mitigation.

Medium: Where the impact could have a moderate influence on the environment,
which would require modification of the project design or alternative mitigation.

Low: Where the impact would have little influence on the environment and would
not require the project design to be significantly accommodated.

Negligible: Where the impact would have no influence on the environment and
would not require the project design to be accommodated at all.

The criterion used in determining the significance of the impact should be was
through the following approach:

Nature of Impact: A brief description of how the proposed activity will impact
on the environment. This should be stated as: Positive (a benefit); Negative (a
cost) or Neutral.

Duration: The period of contact between the impact and the receptors both
biophysical and socio-economic. The impact could then be termed as short term,
medium term or long term and permanent. Also the impacts could be intermittent
or continuous.

Extent: This evaluates the area of occurrence and influence of the impact on the
receptor environments. Impacts could occur on site where project activities are
taking place, within a limited area thus a radius of 500-1000m, local jurisdiction
of 3km radius of the spatial coverage of the project.

Magnitude: The quantifiable effects of impacts. These were measured where
possible against the appropriate standards for a given environmental component.
Standards included operational guidelines, different environmental standards and
schemes drawn based on expert judgment by experienced professionals.
Magnitude was then expressed in terms severity thus major, moderate or low.

Irreversibility: Impacts could be reversible or irreversible. Reversible impacts
are those for which solutions are available using current knowledge and
technology. The changes on the biophysical and socio-economic receptors are not
permanent. There is technology available to undo the changes. Irreversible
impacts are those for which there is no technology available to restore receptors
to their pre-impact state. They are permanent changes in the parameters and
functioning of the receptor environment.

Significance: This constitutes the overall impact rating taking into account all
the other impact parameters. It was expressed in terms of severe, moderate,
minor and negligible. The matrix in the table below presents the criteria for
scaling the significance of impacts of the proposed residential apartment’s
project.

Likelihood: This considered the likelihood of the impact occurring and was
described as:

o Unlikely (where the impact is unlikely to occur);




Likely (where there is a good probability, < 50 % chance that the impact
will occur);

Highly likely (where it is most likely, 50-90 % chance, that the impact will
occur); or

Definite (where the impact will occur, > 90 % chance of occurring,
regardless of any prevention measures).

Table 9: Criteria for assessing significance

Environmental and Social Description
Issue/Impact

Project Phase Pre-construction, Construction,
Operation and Decommissioning

Impact

Nature Negative or Positive Direct or Indirect

Extent Localised or Regional or National

Duration Long term or Short term

Probability () Highly Likely, Likely or Not Likely,

Degree to which impact cannot be Low or High
reversed

Degree to which Impact may cause Low, Medium or High
irreplaceable loss of resources

Significance Pre-Mitigation Low or High Positive or Negative

Significance Post-Mitigation Neutral, Positive or Negative

Degree of Mitigation Easily Mitigated, Not Easily Mitigated

7.3 Impact identification, description and mitigation

An impact matrix is a simple but effective tool for identifying the possible impacts of the
project activities on the environment and this was done for the proposed residential
apartment’s project. The project activities for the construction of the proposed
residential project were arrayed against a selection of environmental factors that were
deemed to be relevant to the project or which may be affected indirectly as a result of
project activities. In order to ensure sound development and effective implementation of
the proposed Environmental and Management Plan, it is necessary to identify and define
the responsibilities and authority of the various persons and organizations that will be
involved in the project. The following entities are key for the success of the proposed
project and should be involved as adequate in the in the implementation of this EMP:
Project Manager, the Project Contractor, Westlands Sub-county and NEMA. The Project
Manager will oversee the construction program and construction activities which shall be
compliant with the developed EMP. The contractor is required to comply with all the
requirements of the EIA license and other relevant legislations.

The relevant department within the Westlands Sub-county shall be called upon where
necessary during the project implementation to provide the required permits and
advisory services to the proponent and Project Manager while NEMA will exercise general
supervision and coordination over all matters relating to the environment and the
principal instrument of the government for implementation of all environmental policies.
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7.4 Pre-construction phase impacts discussion

This stage involves the design, planning and pre-construction activities of the project.
Key activities considered included:

Vegetation clearing;

Transportation of materials to project site;

Public consultations;

Storm water management;

Visual intrusion;

Landscape design;

7.4.1 Positive impacts during the pre-construction phase

Public consultation

Prior to any development, the proponent was required to conduct public consultations
and obtain feedback from the community on their views concerning the proposed project
as part of the EIA exercise. Through this activity the proponent got to know more on the
views of the residents about the proposed development and therefore incorporates
appropriate measures in order to be in line with the needs of the community before
implementation of the project.

Environmental sound designs

The incorporation of renewable sources of energy and recycling of waste water into the
design of the Ranam Investment Ltd development would ensure that environmental
considerations have been taken into the concept of the development making it
environmentally friendly hence we propose the installation of solar panels for use in the
proposed apartments.

7.4.2 Negative impact during the pre-construction phase

Vegetation clearing

During site preparation, vegetation consisting of grasses, shrubs and small trees on the
site will be cleared and the overburden removed so as to commence construction of the
structures. Vegetation clearing is associated with loss of biodiversity, soil erosion,
sedimentation and siltation, increased run off and degradation of surface water quality.
Mitigation measures

o Incorporation of natural vegetation into site landscape design;

o Vegetation clearing should be limited during this phase and only where the

temporary structures are to be erected;

Restriction of movement

Site handing over to the contractor after signing of civil contract will be the beginning of
the site preparation. The contractor will have to fence the site to restrict the movement
of people through the site hence increasing the distance and time taken to access certain
resources e.g. access to grazing land.




7.5 Construction Phase Impacts Discussion

7.5.1 Positive impacts during construction

Creation of employment opportunities

This project will create job opportunities in the project area. Direct job opportunities are
available for high calibre professionals including architects, engineers, civil works
contractors and consultants. The project will also offer direct or indirect employment
opportunities to semi-skilled and unskilled labourers such as foremen, clerks and drivers.

Table 10: Impacts from creation of employment

Environmental and Social | Creation of employment opportunities
Issue

Project Phase Construction

Impact Increased income Improved livelihood

Nature Positive (direct and | Positive (direct and indirect)
indirect)

Extent Study area Study area

Duration Short term Long term

Probability Highly Likely Highly Likely

Degree to which impact cannot | Low Low
be reversed

Degree to which Impact may | Low Low
cause irreplaceable loss of
resources.

Significance Pre Enhancement Positive and High Positive and High

Significance Post Enhancement Positive and Very High | Positive and Very High

Degree of Enhancement Easily Mitigated Easily Mitigated

Enhancement measures include:

. During employment of semi-skilled and unskilled labour, priority should be
given to the local residents and immediate community;
Gender Equity should be considered when employing labours so as to
ensure a balance between the two sexes is almost equal and there should
be no bias towards the male;
Better remuneration for the employees in line with Employment Act 2007
and the Regulation of Wages (General) (Amendment) order, 2009;
The contractor should inform workers that the employment opportunity is
short term so as to prepare them in case employment comes to an end
due to reduction in work.

Provision of market for building materials

The project will require supply of large quantities of building materials most of which will
be sourced locally within Mlolongo town. This provides ready market for building material
suppliers such as quarrying companies and hardware shops hence will be a source of
income for owner which enable further investment in their business and create
employment opportunities for labourers.




Table 11: Impacts from provision of market for building materials

Environmental and Social | Provision of market for building materials
Issue
Project Phase Construction

Impact Increased income Employment opportunities
Nature Positive (direct) Positive (direct)

Extent Study area and the | Study area

surrounding region
Duration Long term Short term
Probability Highly Likely Highly Likely
Degree to which impact cannot | Low Low

be reversed

Degree to which Impact may | Low Low
cause irreplaceable loss of
resources.

Significance Pre Enhancement Positive and High Positive and High

Significance Post Enhancement Positive and High Positive and Very High

Degree of Enhancement Easily Mitigated Easily Mitigated

Mitigation measures include:

o Construction contract should stipulate that the Contractor sources
materials from an approved site and sources e.g. hard stones for building
should be obtained from bonafide commercial quarries;

Adherence to the NEMA national sand harvesting guidelines by sand
harvester supplying sand for building. This is to mitigate the degradation
of riverbed and acceleration of erosion;

Quarry providing aggregates for construction should be licenced and in line
with the various regulatory guidelines such as the Mining Act, EIA
guidelines and local authority bylaws;

The Project Manager should ensure that source of timber used during
construction should be obtained from approved sources;

Materials such as steel and cement should be accredited company with
Kenya Bureau of Standards marks of highest quality as well as Ministry of
Public Works Material testing section. This is to ensure high building
standards are upheld and not compromised by low quality materials;

The tender documents should specify required standards and certification
for procurement of all materials and appliances.

Enhancement of local economic growth

Income generated from employment during construction and from the informal and
formal business around the project area is expected to improve the economic status of
the local populous. Increased income would lead to increased saving and investment on
the household level for example in housing, education and assets.




7.5.2 Negative impacts during construction
Vegetation Clearing

It is anticipated that the entire land surface is going to be cleared to create space for
construction of structures and the needed supporting services and facilities. Further, the
site will be enhanced through landscaping leading to massive disruption of the existing
natural vegetation cover.

Table 12: Impacts of vegetation clearing

Environmental and | Vegetation clearing
Social Issue
Project Phase Construction

Impact Top soil loss | Increased run off | Loss of
and Erosion causing biodiversity
sedimentation and
siltation of surface
water features
Nature Negative (direct) | Negative (indirect) Indirect (direct)
Extent Site Project area Site

Duration Short term Short term Long term
Probability Highly Likely Highly Likely Highly Likely
Degree to which | Low Low High

impact cannot be
reversed

Degree to which | Very high Very High
Impact may cause
irreplaceable loss of
resources.

Significance Pre | Negative and | Negative and High Negative and Very
Mitigation Very High High

Significance Post | Positive and High | Positive and Low Positive and Low
Mitigation
Degree of Mitigation Easily Mitigated Easily Mitigated Moderately
Mitigated

Mitigation measures include:

o Minimal clearing of the few tree species on the site. The Project
Management should ensure retention and restoration of much of the
original vegetation cover;

Removal of vegetation to take place only within demarcated construction
site;

Non-essential removal of vegetation should be avoided;

Re-vegetation should incorporate natural vegetation.

Solid wastes management

During the construction phase, three types of solid wastes will be generated: Debris from
demolitions, spoils and domestic refuse. At present it is not known the quantities of
waste which will be generated from the three sources; however it is believed to be in
larger quantities. Such waste materials include excavated soil, stones, construction
debris, wood, broken glasses, containers, rods of metal, pieces of iron sheets, extirpated
vegetation on the site etc. Other construction waste will be generated while the works
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are ongoing. This will consist of building materials, concrete, paper and plastic (for
example from packaging materials and lagging), timber, scrap metal, etc. Apart from
visual impacts, debris can affect water quality and be deterioration to aesthetic beauty of

the project area.

Table 13: Impacts from solid waste management

Environmental and Social
Issue

Solid Waste Management

Project Phase

Construction

Impact

Pollution

Handling, Collection and

Disposal

Nature

Negative(direct)

Negative (direct)

Extent

Regional

Regional

Duration

Long term

Short term

Probability

Highly Likely

Highly Likely

Degree to which
cannot be reversed

impact

Low

Low

Degree to which Impact may
cause irreplaceable loss of
resources.

Low

Low

Significance Pre Mitigation

Positive and High

Positive and High

Significance Post Mitigation

Positive and High

Positive and Very High

Degree of Mitigation

Easily Mitigated

Easily Mitigated

Mitigation measures:

o Efficient use, re-use and re-cycling of materials to minimise on solid
waste;
Good housekeeping to ensure no littering from packaging materials;
Segregation of waste before appropriate disposal;
The contractor should provide disposal bin around the site for proper
disposal of papers and plastics. This to eliminate littering of the
construction site and keeping it clean;
Paper and glass to be sent for reuse/ recycling;
The contractor should prepare a waste management plan for management
of solid waste management. The waste management plan should contain
the waste streams, management procedures, responsibilities and
monitoring frequency;
Disposal of solid waste that accumulate at the construction site should be
properly disposed in NEMA licenced landfill in accordance with NEMA solid
waste disposal Guidelines and regulations;
No burning, on-site burying or dumping of waste shall occur;
Waste minimization by avoiding unsustainable construction practices;
Provision of waste collection bins and cubicles for collection and temporal
holding of the generated waste within the site before disposal;
Purchase construction materials in quotas to avoid wastage;
Provide solid waste handling containers within the project site to help in
proper collection and management; and
Ensure separation at source of the solid waste generated on site is done to
enhance reusing of any material recovery.




Liquid Wastes

Liquid waste is expected to arise during construction from mixing, rinsing and cleaning
activities. These may find its way into surface water features within the drainage system
of the site and may equally contribute to underground water polluted.

Table 14: Liquid waste impacts

Environmental and | Liquid waste
Social Issue
Project Phase Construction

Impact Pollution of | Public health
surface and ground
water

Nature Negative(direct) Negative (direct)
Extent Regional Regional
Duration Long term Short term
Probability Highly Likely Highly Likely
Degree to which impact Low Low

cannot be reversed
Degree to which Impact | Low Low
may cause irreplaceable
loss of resources.

Significance Pre Mitigation Positive and High Positive and High

Significance Post Mitigation | Positive and High Positive and Very High

Degree of Mitigation Easily Mitigated Easily Mitigated

Mitigation measures include:

. Concrete batching and mixing should occur at one particular point and the
site should be bunded or paved and drains provided to ensure polluted
water is drained at a particular suitable point;

Prudent use of water to reduce liquid waste volumes;

Contaminated water from construction works should be directed to a
containment area where it could be reused at the construction site;
Portable toilets should be provide onsite so as to mitigate pollution of
subsurface water in case where pit latrine are used

Noise pollution and visual intrusion

The proposed development will impact on the environment both visually and through
noise pollution. The project site is currently adjacent to low level flats and therefore the
construction of the development will disturb the landscape to some extent disrupting the
natural landscape. Noise levels are expected to rise during the construction phase of the
development. Construction activities that cause noise include vehicle trafficking,
generator noise, pressure hammers and construction worker’s voices, etc. These noise
levels are not assessed to be a nuisance to adjacent residents and communities.




Visual impacts occur during earthworks for the foundation of projects. However, the
proposed project will not by far be out of scale with the existing projects or
developments (within the area). The visual impact will not be significant and will have
very little affects neighbouring activities and the general public. There are already
completed similar projects in the immediate neighbour-hood, which is thought to have

psychologically prepared the general environment.

Table 15: Noise and visual impacts

Environmental and Social Issue

Noise and visual

Project Phase

Construction

Impact

Noise

Visual impacts

Nature

Negative (direct)

Negative
(direct)

Extent

Local

Site

Duration

Short term

Long term

Probability

Highly Probable

Highly Probable

Degree to which impact
cannot be reversed

Medium

Medium

Degree to which Impact may
cause irreplaceable loss of
resources.

Medium

Medium

Significance Pre Mitigation

Low (-ve)

Medium (-ve)

Significance Post Mitigation

Low (-ve)

Low (-ve)

Degree of Mitigation

Easily Mitigated

Moderately

Mitigated

Mitigation measures for Noise include:

. Schedule noisy activities during the normal working hours of between 8am
to 5pm. No work should be undertaken at night or very early in the
morning;

Put off machines and equipment when not in use. Apart from fuel cost
saving ;

Ensure machinery is well maintained to reduce noise emitted;

The contractor should adhere to the provision in the Environmental
Management and Coordination (Noise and Excessive Vibration pollution)
(control) regulations,2009;

Provide worker with appropriate PPEs when working under noisy
environment e.g. ear plugs;

Mitigation measures for Visual impacts:
On completing the earthworks, the worked area should be restored through backfilling,
levelling and planting of vegetation;

All solid waste and debris from construction site must be cleared on
completion;

The scheme should be blended in a way to merge with existing environment.
It should in fact upgrade the quality of the surroundings. Landscaping and
planting of vegetation especially trees shall go a long way in mitigating the
visual intrusion.




Air/Dust Pollution

The construction activities on the site will result to increased dust and gas emissions.
Construction machinery and trucks (including small vehicles) generate hazardous
exhaust fumes such as Carbon Oxides (COx), Sulphur Oxides (SOx) and Nitrogen Oxides
(NOx). Dust particles caused by vibrations of machines and vehicle movement suspends
in the air mostly during dry spells. Diesel engines emit black carbon, which absorbs
sunlight and warms the atmosphere and micro-particles. Unseen and odorless,
microscopic particles of air pollution is very harmful. Exhaust from diesel engines and
dust swirl into an insidious cocktail of tiny particles that can spend weeks airborne. The
most harmful are the smallest, less than 2.5 microns in diameter; when inhaled, the
lungs or pass directly into the bloodstream and damage arteries.

The level of air pollution originating from the above mentioned sources are expected to
be low, localized and short term. No serious impacts are expected on people and the
environment.

Mitigation measures

e Ensure strict enforcement of on-site speed limit regulations;

e Avoid excavation works in extremely dry weather when soil is pulverized;

e Sprinkle water on access routes each day to reduce dust generation during heavy
machines usage;
Provide dust nets to prevent the spread of dust to neighbouring residential
houses;
Ensure all trucks delivering construction materials such as sand are properly
covered to prevent the spread of dust;
Ensure proper planning of transportation of materials to ensure that vehicle fills
are increased in order to reduce the number of trips done per vehicle or the
number of vehicles on the access road;
Provide adequate personal protective gears to all employees;
Ensure all transportation trucks are covered while carrying away excavated soils
and construction debris for final disposal;
Minimize dust generation and implement a dust control program; and
Protect exposed soil and material stockpiles against wind-blown erosion;
Practice dust management techniques, including watering spraying to suppress
dust;
Move earth and sand in covered vehicles/ transport to avoid it being blown by
wind increasing suspend particulate in the atmosphere;

Table 16: Air pollution impacts

Environmental and Air/dust pollution
Social Issue

Project Phase Construction

Impact Atmospheric pollution Public health
resulting to poor air
quality

Nature Negative(direct) Negative (direct)

Extent Regional Local

Duration Long term Short term

Probability Likely Likely




Degree to which impact

cannot be reversed

Degree to which Impact
may cause irreplaceable
loss of resources.

Significance Pre Mitigation Low (-ve) Medium (-ve)

Significance Post Mitigation Low (-ve) Low (-ve)

Degree of Mitigation Easily Mitigated Easily Mitigated

Soil Erosion and pollution

This is loss of the top-most soft material on the earth surface (soil) down - slope or
transportation by the use of machinery or other equipment including animals. Soil
movement is common in construction activities. This mostly happens during the laying of
foundations for the projects and site clearing. The top loose material is excavated and
transported elsewhere. This also exposes the underlying material to more dangers of
degeneration by erosion agents. In this case soil erosion will not be a major
environmental impact especially when the project is over since there will hardly be open
areas. However, during site clearing and construction phases, there will be massive
movement of soil materials from the site. Most of the vegetation on site will be cleared
(and in fact much of it has been extirpated) paving way for soil degradation.

Risk of soil erosion would result from extensive vegetation clearing, excavations for the
structures or inadequate measures for storm water management. This would increase
the surface run off from the area and lead to siltation of surface water features due to
increase load of sediments.

Table 17: Impacts associated with soil erosion and pollution

Environmental and Social Soil erosion and Pollution
Issue

Project Phase Construction

Impact Water quality Increased run off and
loss of top soil

Nature Negative(direct) Negative (direct)

Extent Site Site

Duration Short term Short term

Probability Likely Likely

Degree to which impact Low Low

cannot be reversed

Degree to which Impact Low High
may cause irreplaceable
loss of resources.

Significance Pre Mitigation Medium (-ve) Medium (-ve)

Significance Post Mitigation Low (-ve) Low (-ve)

Degree of Mitigation Easily Mitigated Easily Mitigated




Mitigation measures include:

o Install adequate storm water management measures such as sand filters;

o Schedule earth moving activities during the dry season. This is to reduce
acceleration of soil erosion by run off when it rains;
Avoid unnecessary movement of soil materials from the site;
Control construction activities during rainy / wet conditions to mitigate
erosion effects to the soil;
Resurface (pavement) open areas after the completion of the project;
Introduce suitable and well-managed vegetation to generate surface
covers on the open areas; to control soil movement by erosion agents i.e.
water, animals and wind;
Provide storm water drainage channel to discharge water to safe areas.
Such channels need to be regularly maintained and repaired to avoid point
discharges in case of breakages or blockages. Point water discharges
usually have pronounced effect to soil erosion.

Land Degradation

Most of the building materials such as stones, aggregates, and sand required for
construction of the proposed project will be obtained from nearby quarry sites, concrete
block sites and borrow pits. Since substantial quantities of these materials will be
required for construction of the development, the availability and sustainability of land
resources at the extraction sites will be negatively affected as they are not renewable in
the short term. Similarly, during construction of the proposed housing project a lot of
construction solid wastes will be generated. These include papers used for packing
cement, plastics, timber remains, landscape and land clearing debris, asphalt pavement,
gravel and aggregate products, concrete, masonry scrap and rubble (concrete masonry,
stone) among others. These will have a negative impact on the receiving environment. It
is expected that the contractor will obtain these materials for construction purposes from
licensed suppliers or from authorized areas. Likewise, disposal of construction waste will
be on designated sites. The extent of this impact is localized with a low intensity. The
impact will be highly reduced/eliminated with mitigation. Therefore, the impact is
negative and of low significance.

Table 18: Land degradation and Pollution

Environmental and Social Land degradation and Pollution
Issue

Project Phase Construction

Impact Soil quality Degraded land areas

Nature Negative(direct) Negative (direct)

Extent Site/Project area Site/Project area

Duration Short term Short term

Probability Likely Likely

Degree to which impact Low Low
cannot be reversed

Degree to which Impact Low High
may cause irreplaceable
loss of resources.




Significance Pre Mitigation Medium (-ve) Medium (-ve)

Significance Post Mitigation Low (-ve) Low (-ve)

Degree of Mitigation Easily Mitigated Easily Mitigated

Mitigation measures

e All wastes should be segregated and appropriately stored on site before final
disposal; and

e Backfilling of opened up borrow pits, borrow pits and quarries should be
undertaken at the end of the construction process.

Surface drainage and run-off

In this particular project some of the surface water/run-off will mainly be absorbed
within the site i.e. open areas. However, these (open) areas are limited since much land
will be covered by building structures, driveway, parking and pavements. Therefore as
rain falls much water is anticipated to overflow the surface as storm water. In connection
to this, the amount of water reaching storm water drain channel will be high.

The aim of a good surface drainage is to prevent land and human settlement from being
saturated with water. Poor drainage causes dampness to building structures as well as
water stagnation with a myriad of consequences to human health and safety and
buildings. Damp (as influenced by poor drainage), in the presence of warmth and
darkness, breeds germs and mosquitoes and may cause acute and Chronic Rheumatism.
Poor drainage may also lead to property damage due to flooding.

The drainage of the storm water will be greatly compromised especially if it rains, since
storm water drain channels will not be present during construction. In addition, it should
be realized that a given area of land can only absorb a certain quantity of rain
water/surface water. Therefore in and around the projected area where houses are built
close together, the space of land (left open) which is useful in absorbing the surface
water will be very small. The drainage of the general apartment’s design comes in handy
to enhance the flow of the much-anticipated surface run-off emanating from the roof
catchments and other areas within the site, into the drains.

Table 19: Surface drainage and run-off

Environmental and Social | Surface drainage and run-off
Issue

Project Phase Construction

Impact Water quality Increased run off and
loss of top soil

Nature Negative(direct) Negative (direct)

Extent Site Site

Duration Short term Short term

Probability Likely Likely

Degree to which impact Low Low
cannot be reversed

Degree to which Impact Low High
may cause irreplaceable




loss of resources.

Significance Pre Mitigation Medium (-ve) Medium (-ve)

Significance Post Mitigation Low (-ve) Low (-ve)

Degree of Mitigation Easily Mitigated Easily Mitigated

Mitigation Measures

e During construction, the designs should ensure that surface flow is drained
suitably into the public drains provided and water channels. There should be no
flooding within the site at all;

Drainage channels should be provided within the site and should be covered with
gratings or other suitable and approved materials. They must be installed as
provided for in the approved plans and designs;

The channels should be designed with regards to the peak volumes i.e. periods or
seasons when there is high intensity of rainfall. They should never at any time be
full; say due to the resulting heavy downpours;

The drainage channels must ensure the safe final disposal of run-off surface
water and must be self-cleaning i.e. should have suitable gradient;

Storm water generated from roof catchments should be harvested, stored and
used in various household activities i.e. general cleaning. This will minimize
resultant soil erosion and other associated impacts. It will reduce strain on the
existing water supply systems. In this connection, it would be better if gutters are
incorporated in the designs as well as down pipes to enhance water collection in
to the storage tanks say of individual households.

Increased water demand due to construction works

Considerable amount of fresh water will be required during the construction works
especially concrete mixing, operation of the concrete batching plant and curing of the
constructed structures. This if not well managed will put some strain on the water supply
at the construction site. Improper usage of water is anticipated to leads to wastage that
can contribute to increase in project cost and poor hygiene and sanitation.

Table 20: Increased water demand due to construction works

Environmental and Social Increased water demand
Issue
Project Phase Construction

Impact Reduction in the Over extraction from
amount of water water resources
available for
industrial
purposes
Negative(direct) Negative (direct)




Extent

Regional

Regional

Duration

Long term

Long term

Probability

Likely

Likely

Low

Degree to which impact Low

cannot be reversed
Degree to which Impact High High
may cause irreplaceable
loss of resources.

Significance Pre Mitigation High (-ve) Medium (-ve)

Significance Post Mitigation Medium (-ve) Low (-ve)

Degree of Mitigation Not Easily Mitigated Easily Mitigated

Mitigation measures include:

o The contractor should sensitize construction workers on the importance of
proper water management through clerks of works by having talks with
them when doing their rounds around the site;

Replace or repair leaking pipes supplying water to the construction sites to
minimized wastage from leakages or pipe burst;

The Contractor should ensure provision of adequate water storage facilities
on the construction site to meet project needs during periods of high
demand externally and refill of storage tanks during periods of low
demand;

Reuse of waste water from the construction activities for curing of concrete
surfaces and cleaning of equipment so as to reduce on the fresh water
use;

Direct construction water runoff to areas where it can soak into the ground
or be collected and reused;

Lock water tank valves to prevent unauthorized use. To discourage
wasteful use of water by construction workers, the contractor should lock
the water storage facilities to restrict unnecessary access;

Repair water equipment as needed to prevent unintended discharges.

Occupational Health and Safety

Risks of accidents and incidents will be heightened during the construction activities.
Construction workers will be in direct contact with heavy machinery and equipment.
Construction work can be particularly hazardous. Personal protective equipment, fire
safety, electrical safety, and other precautions are essential for safe construction work.

Table 21: Impacts associated with occupational health and safety

Environmental and
Social Issue

Project Phase

Impact

Occupational health and safety

Construction
Construction
workers

Nature Negative (direct)
Extent Site

Public safety

Negative (direct and indirect)
Local




Duration Short term Short term
Probability Highly Probable Probable
Degree to which impact Low Low

cannot be reversed
Degree to which Impact Medium (-ve) Low (-ve)
may cause irreplaceable
loss of resources.

Significance Pre Mitigation Low (-ve) Low (-ve)

Significance Post Mitigation Low (-ve) Low (-ve)

Degree of Mitigation Easily Mitigated Easily Mitigated

Mitigation measures include:

o Contractor should ensure registration of all construction works by the
Director, Directorate of Occupational Safety and Health Services (DOSHS)
in compliance with the Buildings and Works of Construction Engineering
Rules, 1984;

Contractor should contract a qualified Health and Safety Advisor to
conduct training and monitoring of construction works;

The contractor should construct a temporary clinic on site to be run by a
qualified nurse/ paramedics who will treat opportunistic ailments and
injuries such as cold, malaria etc.;

Contractor should provide a standard First Aid Kit on site;

The Contractor should train several workers in First Aid depending on the
number of workers on site as stipulated in the First Aid Rules 1977 through
DOSHS certified First Training institution e.g. Red Cross, St. John
Ambulance;

Dangerous works should be protected, fenced, demarcated or cordoned
off;

Workers should be inducted with training on health and safety by DOSHS
certified Health and Safety Advisor so as to enable or ensure machine
safety, construction safety, fire safety and electrical safety as well as
workplace inspection technique;

Provide and enforce the use of Personal Protective Equipment (PPE) to
workers as appropriate such as overalls, safety boots, hand gloves;

The contractor should provide and install fire fighting equipment such as
fire extinguishers to fight different classes of fire (Class A, B, C D);

The Contractor should erect safety and informative signage for hazardous
activities taking place such as deep excavations, electrical hazard, signage
for fit for use personal protective equipment such as helmets, hand gloves,
boots among others and prohibited activities such as smoking;

The contractor should ensure that all plants to be used during construction
such as pressure vessels, lifting machines and cylinders for compressed
gas to are examined and inspected by an approved inspector before
starting to use them;

The contractor should develop site Health and Safety guidelines which are
to be adhered to by construction workers and visitors to the construction
site;




Maintain an incident/ accident register, in accordance with the
Occupational Safety and Health Act, 2007, and report incidences to
DOSHS;

Do not walk, stand, or work under suspended loads. If you raise a load, be
sure to crib, block, or otherwise secure the load as soon as possible;

Be prepared for unexpected hazards. BE ALERT!

Prior to the start of construction, all areas should be inspected for the
presence of potentially hazardous energy in the area should be located and
precautions taken care off;

Great care must be given to excavations and the safety of the machinery,
tools and other equipment such as scaffolding, ramp or ladder must be
guaranteed. Accident prevention should be the overriding safety
precaution. A qualified person should always be on site to oversee the
working.

Fire Risks/ Management

Fire risks during construction arise due to hot works, and use of inflammable chemicals.
Additionally, with the abundance of grass in the area, the risk of fire is normally high
during the dry seasons.

Table 22: Impacts associated with fire risk / management

Environmental and Fire risk/Management
Social Issue
Project Phase Construction

Impact Loss of property Injuries to worker

Nature Negative (direct) Negative (direct and indirect)
Extent Local Local

Duration Long term Long term

Probability Probable Probable

Degree to which impact Low Low

cannot be reversed

Degree to which Impact High (-ve) High(-ve)
may cause irreplaceable
loss of resources.

Significance Pre High (-ve) High (-ve)
Mitigation

Significance Post Low (+ve) Low (+ve)
Mitigation

Degree of Mitigation Easily Mitigated Easily Mitigated

Mitigation measures include:
. Place portable fire extinguishers at suitable locations;
o Combustible materials used during construction should be stored away
from source of ignition and
Smoking on site or burning of waste should be prohibited so as to reduce
the source of ignition at the workplace;




Electrical works such as electrical wiring should be done by qualified
technicians or engineers to ensure shoddy work which could pose a danger
to the development does not occur;

Train and induct workers on the use of fire extinguishers and other fire
fighting equipment;

Train all staff on fire safety and procedures;

Allocate a fire assembly point;

Ensure fire safety warnings are prominently displayed at appropriate
locations where fires are likely to occur;

Provide and enforce the use of Personal Protective Equipment (PPE);
Develop a Fire Safety Plan through a qualified specialist and implement the
provision of the plan at the workplace.

Sexually Transmitted Infections and HIV / AIDS

Increased disease risk can occur due to social interaction between immigrant workers
working on the project and the local population as is the case of HIV/AIDS and STI.
Therefore necessary measures to make workers and the local population aware of the
risk of transmitting and contracting HIV/AIDs and STIs need to be implemented by the
contractor.

Table 23: Impacts surrounding STIs and HIV/AIDS

Environmental and Social STIs and HIV/AIDS
Issue
Project Phase Construction

Impact Reduction Diseases amongst
workforce construction workers
Nature Negative (direct) Negative (direct and
indirect)

Extent Local Local

Duration Long term Long term

Probability Probable Probable

Degree to which impact | High High

cannot be reversed

Degree to which Impact High (-ve) High(-ve)
may cause irreplaceable loss
of resources.

Significance Pre Mitigation High (-ve) High (-ve)

Significance Post Mitigation Low (-ve) Low (-ve)

Degree of Mitigation Easily Mitigated Easily Mitigated

Mitigation measures include:

Voluntary Counselling and Testing to be undertaken monthly for
construction workers so as to establish their HIV status;

Information, Education and Communication materials such as posters (A3)
and brochure to be used to sensitize workers. These poster should be
pinned at strategic points within the workplace where they can be easily
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viewed by workers such as at the site office notice board, the ablutions
and at the entrance gate;

Education and sensitisation of workers and the local communities on STIs;

Formation of peer groups from among the project staff to ensure
continuity in training and awareness raising;

The contractor has to institute HIV/AIDS awareness and prevention
campaign amongst workers for the duration of the contract e.g. erect and
maintain HIV/AIDS information posters at prominent locations within the
construction site, provision of condoms and monthly Educational Video
presentation and discussions ;

The contractor has to ensure that staff are made aware of the risks of
contracting or spreading sexually transmitted diseases;

Ground and surface water quality

In the short term, surface and ground water may be impacted by construction activities,
such as the contamination from fuels, cement, oils and other liquid waste. A potential
impact on water quality may also arise from the risk of soil erosion and poor surface
drainage management during the construction phase. Any surface water contamination
may enter the area drainage water resources and negatively impact on the aquatic
ecology of the system. Good environmental management practices must be followed to
prevent potential contamination of the water resources.

Table 24: Impacts Associated with ground and surface water quality

Environmental and Social
Issue

Ground and surface water quality

Project Phase

Construction

Impact

Pollution of ground
and surface water

Health

Nature

Negative (direct)

Negative (indirect)

Extent

Local

Local

Duration

Short Term

Medium Term

Probability

Likely

Unlikely

Degree to which
cannot be reversed

impact

Low

Medium

Degree to which Impact may
cause irreplaceable loss of
resources.

Low

Low

Significance Pre Mitigation

Low (-ve)

Low (-ve)

Significance Post Mitigation

Low (-ve)

Low (-ve)

Degree of Mitigation

Easily Mitigated

Moderately Mitigated

Mitigation measures

The following measures should be adhered to in order to limit the impact of the
construction phase on the quality of water in the area:




No mixing of concrete to occur on bare ground. Concrete mixing should be
done on bunded surface to avoid soil pollution and contaminating the
ground and surface water;

Appropriate containment structures should be provided to store
contaminated water from the construction site. The contractor should
ensure these waters are properly disposed and not allowed to be drained
on site;

No concrete batching to occur directly on the ground. Concrete batching
area should be bunded to prevent contamination of soils and surface water
features;

All fuel storage to be appropriately bunded and provided with a canopy ;
Project site should have drip trays to contain any potential leakages of
fuels and oils;

Ablutions for construction workers to enable proper disposal of faecal
matter and avoid contamination of surface water features which could be a
cause of waterborne diseases.

Loss of biodiversity

The site has already undergone transformation from its perceived natural state. With
regards to flora, there are no known red data species or significant indigenous
vegetation on-site or within the project area, however when clearing commences these
may be revealed. The site is currently green though with human interference as evident
by the waste dumped on the site thus very minimal impacts on biodiversity as a result of
the current undertaking are envisaged. The only areas of concern with regards to
biodiversity are the shrub and grass vegetation on the site. The vegetation within and

around project area is important in anchoring the soils and soil erosion prevention.

Table 25: Impacts surrounding loss of biodiversity

Environmental and Social
Issue

Biodiversity

Project Phase

Construction

Impact

Loss of ecological
services/
disturbance to
local fauna

Loss of
benefits

ecological

Nature

Negative (direct)

Negative (direct)

Extent

Site

Site

Duration

Medium Term

Medium Term

Probability

Likely

Likely

Degree to which
cannot be reversed

impact

Not Replaceable

Not Replaceable

Degree to which Impact may
cause irreplaceable loss of
resources.

Low (-ve)

Medium (-ve)

Significance Pre Mitigation

Low (-ve)

Medium (-ve)

Significance Post Mitigation

Low (-ve)

Low (-ve)




Degree of Mitigation Moderately Mitigated Not Easily Mitigated

Mitigation measures:

Modifications to the design of the development to ensure spaces are left to
allow for regeneration of vegetation;

Post project restoration of loss habitat through vegetation of affected areas
Compensation by the relocation of important grassland habitats from the
development site to another area identified as suitable.

Extraction of natural resources

Materials for construction such as sand, aggregated material and other natural recourses
to be used by the contractor will be transported from the source to site. Movement of
this material could have an impact on the environment and settlements. How and where
the material is sourced from is also a key determinant on the magnitude of the impact
these activity may cause.

Table 26: Impacts associated with natural resource extraction

Environmental and Social Natural resources extraction
Issue

Project Phase

Construction

Impact

Environmental
degradation

Economic benefits

Nature

Negative (direct)

Positive (direct)

Extent

Region

Region

Duration

Short term

Medium Term

Probability

Likely

Likely

Degree to which impact
cannot be reversed

High

Low

Degree to which Impact may
cause irreplaceable loss of
resources.

High (-ve)

Low (-ve)

Significance Pre Mitigation

High (-ve)

High (+ve)

Significance Post Mitigation

High (+ve)

High (+ve)

Degree of Mitigation

Easily Mitigated

Easily Mitigated

Mitigation measures:

To minimise impact of material and waste disposal during the delivery on site the

following mitigation measure have been proposed:
. Strictly source material from NEMA authorised dealers of sources

. Avoid overloading trucks and cover trucks to minimize dust and loss of

load from trucks during transportation;

For aggregate and sand,

use water sprays or covered chutes to reduce

dust emission during loading and unloading of materials from barges;

Maintain mixing plants in good working condition so as to reduce emission

from the plant;




As far as possible, plan truck trips to material source and to the sites
during low traffic hours; and

Implement safety procedures to reduce the potential for road accidents in
village or urban areas.

For the following probable impacts the preliminary analysis was carried out and
mitigation measures presented in the sections below.

Security

Security is a prerequisite for any development. During construction, security is very
important on the site. This will ensure that materials are in order and minima cases of
material loss are reported on the site. It would also control movement within the site
especially for the intruders who might be injured by the materials and other hazardous
features available within the site.

The project area is well covered with communication facilities, which facilitate security to
large extent. After the project is over, security guards and facilities should be provided.
The issue has been catered for in the drawings.

Mitigation Measures

Security guards must always guard the gate to the construction site to keep
away the intruders and to control movement within the site;

Lighting as well as security alarms should be installed in strategic positions all
over the site during construction and after the completion of the project;

The Contractor should provide adequate security during the construction
period when there are no works on the site.

The guards stationed at the gate should document movements in and out of
the construction site.

Oil Leaks and Spills

It is important to note that oil/grease spills are prevalent in construction sites and in
most areas that make use of petroleum products. Such products contain detrimental
elements to the environment. Though this may not be common at the site, it is wise to
control and observe the little that could occur especially during maintenance of the
involved machinery. During construction phase, some of the site’s construction
equipment will require diesel and/or oil. There is therefore the risk of leaks or spills
and the potential for contaminating the site’s soil.

Mitigation measures

All machinery must be keenly observed not to leak oils on the ground. This can be
affected through regular maintenance of the machinery.

Maintenance must be carried out in a designated area (protected service bays)
and where oils are completely restrained from reaching the ground. Such areas
should be covered to avoid storm from carrying away oils into the soil or water
systems. Waste water/ wash water from these areas should be properly disposed.
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All oil products and materials should be stored in site stores or in the contractor’s
yard. They should be handled appropriately to avoid spills and leaks.

Car wash areas and other places handling oil activities within the site must be
well managed and the drains from these areas controlled. Qil interceptors must
be installed along the drainage channels leading from such areas.

Regular maintenance of equipment and machinery should be carried out to
ensure any leakages are detected and controlled; and

Train personnel on the risks of oil spills and leakages.

7.6 Operation Phases Impacts Discussion

To minimize on-going impacts after construction is completed, the Contractor will be
responsible for the proper decommissioning of the temporary construction sites.

Suggested mitigation measures to achieve this objective are:
o Rake or loosen all compacted ground surfaces.
. Implement re-vegetation / rehabilitation of the sites involving, where
possible, local women’s / community groups.

7.6.1 Positive impacts during operation

Employment Opportunities

Operation of the development is expected to provide direct and indirect employment
opportunities to the local community, such as security guards, housekeepers, drivers,
shopkeepers.

Mitigation measures include:
o Priority should be given to the local community during employment;
. Gender equity to be considered during the recruitment of worker so as
achieve a balance and comply with Gender Policy
Ensure compliance with the Employment Act, 2007 and Regulation of
Wages (General) (Amendment)order, 2009

Development of infrastructure social amenities

The proposed Ranam Investment residential development will result in development of
learning institutions-Kindergarten and other social amenities in the area including the
upgrade of the access road, setting up of the KPLC power transformer etc to support the
expected population that will be occupying the area.

Increase and improved housing facilities

The housing apartment’s development will provide better affordable housing unit. This
will aid in reducing the deficit in the number of housing units required as compared to
the population and better housing demand. It will therefore provide quality housing
which improves the lifestyle of the people who will occupy them.

7.6.2 Negative impacts during operation

Solid Wastes




When all the structures are operational and occupied, it is expected that solid wastes will
be generated in large volumes. These will be primarily household waste from the
kitchens and sanitary facilities. Removal and disposal of house refuse comes under public
cleaning and is very important and costly item on the Sub-county budget. If it is not
removed promptly away from the generation points (within the apartments), it
accumulates in large heaps harbouring rats, flies and vermin which disseminate germs of
disease. A good deal depends upon the mutual cooperation between the local authorities
and the public. Proper maintenance and use of dustbins is the key to the satisfactory
solution of the problem of sanitary storage and collection of refuse without causing
nuisance.

The problem of dealing with house refuse resolves itself into four parts: storage,
collection, transportation and disposal. Therefore bins come in handy during storage and
collection; both in the house and on foot paths of the streets for the throwing of
whatever rubbish such as paper wrappings, cigarette ends etc., into them instead of
scattering them all over. Transportation of the collected waste need be simplified and
finally, the use of sound method of waste disposal. The proponent shall provide for
dustbin cubicle at the project site as given in the project designs yet to be approved by
Westlands Sub-county

Mitigation measures include:

o Prudent use of materials to reduce solid waste volumes;

o Waste separation to encourage reuse and recycling e.g. plastic and glass
bottle;
Domestic refuse should be collected and removed from all facilities at least
twice per week and transported to the approved refuse disposal site in
covered containers or trucks;
Provision of waste collecting bins to households which will then be
collected for proper disposal by a NEMA licenced waste handler.

Wastewater/ Liquid wastes

The quantity of liquid waste expected as output from the development is enormous. The
area where the proposed estate will be developed has NAIROBI WATER AND SEWERAGE
COMPANY (NAWASCO) sewer line as waste water disposal infrastructure. The proponent
should seek approval and connect to the sewer line.

Sewage is the used water or liquid waste of a community, which includes human and
household wastes together with street-washings, industrial wastes such as ground and
storm-water as may be mixed with it. Effluent/sewage resulting from sanitary facilities
and wastewater from washrooms is of significant importance to the environment. It must
never come into contact with the surrounding i.e. water, soil, air etc. It must always
drain effectively into the existing sewer systems via well designed and laid pipe
networks. Sound sanitation should be ensured to influence prevention of the sporadic
outbreak of diseases dangerous for the general health of the community (within the
projected area), workers and the general public. Either controlling or eliminating such
environmental factors that contribute in some form or the other to the transmission of
the diseases can achieve this.

Mitigation Measures

e The proponent must connect the sewerage effluent to the NAWASCO sewer.
The design of the sewer system should consider the estimate discharges from
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individual sources and the cumulative discharge of the entire project i.e. it
must have the capacity to consistently handle the loads even during peak
volumes.

The system (sewer) line connection should be made of hard, strong, durable,
smooth, impervious, and non-corrodible materials. The sewerage lines require
to be upgraded in order to adequately service the increased levels of sewage
discharge due to rising levels of development;

Sanitary facilities must be kept clean always;

The gradient should be sufficient to ensure and maintain maximum depth of
flow;

The trunk sewer must be regularly monitored to avoid overfilling and
overflowing. They must be checked regularly to monitor levels of effluent;

Branches should be streamlined in the direction of flow and there should be no
right-angled junctions that would affect the flow of the effluent;

All drain pipes passing under building, driveway or parking should be of heavy
duty PVC pipe tube encased in 150mm concrete surround;

All manholes on drive ways and parking areas must have heavy-duty covers
set and double sealed airtight; as approved by specialists.

Fire safety

Fire risk is expected to occur during operation of the project through electrical fault
caused by power upsurges and accidents occurring mainly from the kitchens. The
proponent and residents will not burn waste on site. However, electrical faults during
electrical installations and due to power brown outs may cause risk of fire. Safety
measures should therefore be applied to control and prevent fire risks.

Mitigation measures

Place portable fire extinguishers at suitable locations where they could be
easily accessed and visible from a distance;

Induct all the occupants on the fire safety procedures and the use of fire
fighting equipment such as fire extinguishers;

Burning of waste within the estate should be prohibited as this could cause
fire in cases where the fire is left to burn without monitoring;

Electrical faulty equipment should be repaired or not put to use. This IS to
eliminate the risk of fire caused by electrical fault;

Electrical wires and socket which are broken or open should be repaired
immediately by qualified electrician;

Allocate a fire assembly point in an open and isolated space within the
project area. The fire assembly point should not be obstructed;

Ensure safety warnings are prominently displayed at appropriate locations;

Increased pressure on existing utilities




The proposed Ranam Investment residential development will result to increased
pressure on existing utilities such as roads and service lines such as sewerage, water,
electricity etc. due to the increased number of people who will be using these facilities.

Mitigation measures include:
o Installation of solar panels on each structure to provide alternative source
of power for household use;
Install water automatic taps that have the capacity to enhance water
saving.

7.7 Decommissioning Phases Impacts Discussion

Environmental Emergency and Response

In the event of an environmental emergency during the decommissioning activity, the
proponent should establish a procedure for handling the emergency. For example, if a
spill of fluid occurred during project decommissioning, the proponent should be able to
activate the emergency response protocol, which should include spill response,
contingency and urgency communications.

Fire hazards and Management

The proponent should implement the fire procedures, assignment and guidance
information on the project site to help in the prevention and management of fire. This
will help highlight fire hazards, precautions and suppression facilities necessary to
prevent fires from occurring or spreading to prevent loss of life, serious injuries and
damage to plant, equipment and structures. The same should also provide the authority
and channel of command in the event of fire.

Recycling and Reuse

During decommissioning, there is need to identify the materials that will be of economic
value if reused or can be recycled for use gain. In this regard, there is need to identify
suitable recycling and disposal options for the equipment and materials that are
dismantled, in line with best management principles of the waste hierarchy. Recycling
and reuse of materials is to be maximized to the greatest extent possible, subject to
safety and pollution considerations. Where practicable, and subject to considerations
about safety and pollution, provide local people with first choice concerning acquisition of
recyclables or reusable infrastructure.

Reinstatement and Rehabilitation

After demolition of the building and associated infrastructure, remove access roads with
no beneficial re-use potential by deep ripping, shaping and levelling after the removal
and disposal of any culverts, drains, ditches and/or other infrastructure. Natural drainage
patterns should be reinstated as closely as possible. Also shape, level and de-compact
the final landscape, dress with topsoil and, where necessary, vegetate with indigenous
species. Ecology specialists to assist in planning re-vegetation and the management of
environmental impact as appropriate and when deemed necessary.

7.7.1 Positive impacts during decommissioning

Rehabilitation of the site




Upon decommissioning of the residential development, the site will be rehabilitated and
reinstated to its original quality or even better than before. This will include replacement
of topsoil and re-vegetation of the site, which will lead to improved visual quality of the
area.

Employment opportunities

The decommissioning process will be need of both skilled and semi-skilled labour. The
required labour can easily be sourced locally. This will help in reducing social
vulnerability and increase household income. However, the job will be short term will the
workers soon thereafter being unemployed. It is therefore concluded that the provision
of employment opportunities during decommissioning shall therefore provide a positive
socio-economic impact but on a short term basis.

Informal Business Growth

During decommissioning period the informal sector will benefit from the operations. This
will involve different local entrepreneurs such as local food vending operators who will be
selling their food stuffs to the site workers. Such a move for instance, shall promote
these local entrepreneurs in the project area.

7.7.2 Negative impacts during decommissioning
Noise and vibration

Demolition of structures and removal of the supporting facilities such as water and
electricity lines will involve the use of heavy machinery which will generate noise and
excess vibration which will impact on the surrounding activities. The excessive noise and
vibrations impact receptors will be general and casual workers on site, adjacent property
personnel. The decommissioning process is a temporary nature and it is anticipated that
the noise generated will be short lived. However, the proponent is advised to undertake
a combination of the following mitigation measures so as to reduce the residual impacts.

Mitigation measure will include:
. Scheduling all the decommissioning works within the normal working hours
of between 8am and 5pm;
Provision of screening around the site when the demotion works is on-
going to reduces the impact of noise by cordoning the area;
Adherence to the Environmental Management and Coordination (Noise and
Excessive Vibration Pollution) (Control) Regulations, 2009.

Air pollution

Dust generated from the demolition of the concrete structure, excavation works and
rehabilitation of the area will pollute the air within and around the project area. Increase
in particulates in the air will pose a respiratory health risk to the surrounding community
near the project as well as other sensitive receptors located within.

Mitigation measures include:
o Water spraying to suppress dust especially where dust activities are taking
place;




Cordoning the site using meshed cloth to capture particulates during
demolition of the structures;

Providing workers involved with appropriate protective personal equipment
such as dust masks or respirators;

Solid Waste

Demolition activities will lead to solid waste generation mainly from building materials
used and other materials used in finishing, cement blocks, steel, power and water
connection as well as other building materials removed from the foundations. Plastic and
metal materials, concrete surfaces and foundations, metal cuttings, reinforcing bars and
piping materials all need to be removed. Other waste types will be composed of
degradable and non-toxic wastes generated from food wastes, office papers, cardboard
and used timber remain. These types of waste need to be adequately separated and
appropriate transportation to approved dumping site be undertaken in compliant to
EMCA 1999 (Waste Management) Regulation, 2006.

All options will be considered in avoiding or minimizing transporting any unsuitable
excavated materials from site, as this is undesirable from both an ecological and
economic perspective. Where practicable, materials should be reused or recycled
appropriately before being re used. Excess materials generated at the facility are also
required to be tested for potential environmental concerns. The test will allow for proper
classification and characterization of excess materials. The results of the test help
determine if excess materials can be reused onsite or if they are considered waste. If it
is deemed acceptable for reuse onsite, the excess materials may be reused during site
reclamation landscaping or visual and sound barrier purposes or it will be shipped offsite
to an approved facility. If determined to be waste, the excess materials will be managed
in accordance with set waste management requirements on site.

In order to minimise the impacts due to the generation of solid wastes during
decommissioning process the following measures will be adopted.

Mitigation Measures:

e The contractor shall put in place a waste management plan aimed at minimising
the production of all wastes and maximize on resource recovery;
Where possible measures will be put in place to recycle materials such as metal
off-cuts, some plastics and clean paper/ cardboard utilising existing specialist
recycling firms in Kenya;
A suitable location within site for placing concrete and foundations removal and
washing down equipment will be undertaken with no discernable impact;
Other non-recyclable materials should be segregated and stored in plastic bins,
collected and disposed of through the municipal waste system;
Disposal bins should be provided at designated areas at the project site to help in
waste segregation to encourage recycling;
Prepare a contaminated land assessment which identifies all areas of
contaminated land, the nature of the contamination and the necessary measures
to contain and rehabilitate these sites;
Enforce regular collection and disposal of garbage by the project contractor
through licensed NEMA waste handler in the entire decommissioning process;
Prepare an inventory of all hazardous materials and wastes to be disposed of and
specify the method of disposal in accordance with the MSDS and current NEMA's
legislation;
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Remove and dispose of all demolition waste at an appropriate authorized waste
disposal facility;

Remove and dispose of all litter, parts and equipment at an approved disposal
site;

Disassemble and remove all machinery from the site.

7.8 Proposed Traffic Management Plan for the Ranam Residential

Apartments in Kilimani

The Traffic Management Plan (TMP) is developed to ensure that the construction of the
proposed residential apartments in Kilimani, Nairobi, proceeds without causing undue
disruption to the local traffic flow, road safety, and public convenience. The project is
located on Plot L.R. No. 209/13301 along Likoni Lane, and the TMP is designed to
support the efficient management of traffic, including the movement of construction
vehicles, workers, and materials, while prioritizing safety for pedestrians, cyclists, and
other road users. This proposed plan adheres to local regulations and best practices,
considering both the short-term impacts during construction and the long-term traffic
implications once the project is complete.

Key Considerations:

Compliance with local and national traffic regulations.

Communication and coordination with local authorities, stakeholders, and the
community.

Minimizing disruption to surrounding residential, commercial, and public areas.
Develop and implement a traffic management plan; and adhere to the Traffic Act/
Rules;

Speed bumps and limit should be set at 5 KMs per hour and signs put up to that
effect; and

Premises should have provisions for first aid facilities.

a. Construction Traffic Flow Management

The movement of construction vehicles is expected to be substantial during the
construction phase. Proper traffic flow management is essential to minimize congestion
and disruptions to the surrounding areas.

Actions to Implement:

Construction vehicles to use Likoni Lane and other major roads for access. Routes
through residential streets will be avoided. A detailed route map will be shared
with all contractors and drivers.

Construction vehicle movement to be restricted to off-peak hours (e.g., 9:00 AM
- 3:00 PM) to avoid interference with rush-hour traffic and to minimize
congestion.

Trained marshals to be stationed at key intersections and the site’s entry and exit
points to manage the movement of vehicles and minimize delays.

Designated loading and unloading zones to be established on-site to prevent
trucks from blocking roads or causing disruptions. These zones will be marked
and accessible at all times.

b. Site Access and Egress




To ensure safe and efficient entry and exit for construction vehicles, clear and controlled
access points will be established. Managing access and egress effectively is critical for
maintaining safe traffic flow around the construction site.

Actions to Implement:

The main construction access to be through Likoni Lane, with a secondary
emergency access point for use by emergency vehicles only. Proper signage will
be installed to direct vehicles to these points.

In the case of roadworks or temporary disruptions, traffic diversions to be
implemented, with clear, advance notice to the public. Detour routes will be
clearly marked, and appropriate signage will be installed.

Entry and exit points to be controlled via gates, ensuring that vehicles are
monitored and that no unauthorized access occurs.

c. Construction Vehicle Parking Management

Efficient management of parking for construction vehicles is necessary to ensure that
they do not cause congestion or block traffic flow during the construction phase.

Actions to Implement:

e A dedicated parking area for construction vehicles to be established within the
site to prevent vehicles from parking on surrounding roads. This will help
minimize the impact on local traffic flow and reduce the likelihood of congestion.
If on-site parking is insufficient, arrangements for off-site parking to be made in
nearby areas, with shuttle services to transport workers to and from the site.

To reduce the number of vehicles on-site at any given time, workers to be
assigned to staggered shifts. This will minimize vehicle congestion within and
around the construction site.

d. Pedestrian and Bicycle Safety

The construction site is situated in a densely populated urban area, with high foot and
bicycle traffic. It is essential to ensure the safety of pedestrians and cyclists during
construction activities.

Actions to Implement:

Temporary, clearly marked pedestrian walkways to be set up along the
construction site to keep pedestrians safe and separate from the construction
area. These walkways will be wide enough to accommodate pedestrian traffic and
equipped with proper lighting.

If the site affects existing bicycle lanes, temporary rerouting to be arranged to
keep cyclists safe and moving freely. Signage will direct cyclists to alternate
routes.

Proper crosswalks to be installed at key intersections near the construction site,
and traffic signals will be adapted as necessary to maintain pedestrian and cyclist
safety.

e. Traffic Sighage and Communication

Clear communication and signage are essential for directing traffic and ensuring that
road users are aware of any changes, disruptions, or hazards related to the construction.

Actions to Implement:




e A comprehensive set of temporary road signs to be installed to indicate detours,
construction zones, reduced speed limits, and other critical information. Signs will
be placed in advance of the site to allow road users to adjust their routes.

Regular updates to be provided to the public through local media, social media
platforms, and physical notices in the area to inform the public of construction
activities and any road changes.

Trained traffic marshals and flaggers to be stationed at critical junctions to guide
vehicles and pedestrians through the construction zone. They will help manage
traffic flow and ensure that safety measures are followed.

f. Waste Disposal and Traffic Flow

Managing construction waste disposal without disrupting traffic flow is critical. Efficient
waste removal strategies will be implemented to keep the surrounding roads clear and
minimize delays.

Actions to Implement:

Construction waste to be removed during off-peak hours, ideally early mornings
or late evenings, to prevent traffic congestion during peak hours.

Waste removal vehicles to use designated routes to transport debris to approved
disposal sites. These routes will be planned to avoid heavily trafficked areas and
residential zones.

Construction practices to prioritize waste minimization and recycling. Recyclable
materials will be sorted and processed on-site to reduce the amount of waste that
needs to be transported.

g. Emergency Response and Incident Management

In the event of an accident, breakdown, or other emergency, immediate and effective
response protocols are crucial to maintaining public safety and minimizing disruptions.

Actions to Implement:

Emergency access routes to be maintained at all times to ensure that emergency
vehicles can access the construction site and nearby areas without obstruction.

A dedicated incident response team to be on standby to manage traffic-related
emergencies, including accidents or vehicle breakdowns. The team will work
closely with local authorities to minimize traffic disruptions.

Essential emergency equipment, such as traffic cones, barricades, and first aid
kits, will be available on-site to manage incidents effectively.

h. Post-Construction Traffic Management

Once construction is completed, traffic patterns in the area will likely change, with an
increased number of residents, visitors, and delivery vehicles. Managing these changes
effectively will be essential to avoid congestion.

Actions to Implement:

A traffic flow analysis to be conducted after construction to evaluate the impact of
the new development on local traffic and identify areas for improvement.
Adequate parking to be provided within the site for residents and visitors. Traffic
flow on-site will be monitored, and adjustments will be made to improve the
movement of vehicles.




After construction, continuous coordination with local authorities will ensure that
any traffic issues that arise are quickly addressed. Regular maintenance and
monitoring of road infrastructure will be carried out to accommodate increased
traffic volumes.

Table 27: Traffic Management Plan: Key Actions and Responsible Persons
S/N Key Action Responsible Person/Entity

1. Designated Routes and Site Access Construction Manager, Traffic Control
Management Officer, Site Foreman

.| Traffic Timing and Temporary Site Supervisor, Traffic Engineer, Traffic
Diversions Authorities

.| Traffic Control Personnel and Road Traffic Marshals, Site Supervisor, Traffic
Signage Management Team

Pedestrian and Bicycle Lane Protection Site Safety Officer, Traffic Management
Team

Public Awareness and Notifications Public Relations Officer, Community
Liaison Officer

On-Site Parking and Waste Site Manager, Waste Management
Management contractor

Emergency Response and Coordination | Emergency Response Team, Traffic Police,
Project Manager

Post-Construction Traffic Flow and Traffic Engineer, Property Manager, Local
Parking Management Authorities

7.9 Environmental Impacts Analysis: Leopold Matrix (LM) Analysis.

7.9.1 Matrix Rationale

In the matrix, the rows cover the key aspects of the environment and society, while the
columns list the project’s activities during all stages of the project. Environmental factors
must correspond to all those that can be affected by the development of the activity in
the project area and the area of influence as shown in the table below. Each box of
interaction must determine whether the action in question will have an impact on the
environmental factor given. The second step in using the Leopold Matrix was to describe
the interaction in terms of its magnitude (M) in the upper section and importance (I) in
the lower section of each box. Rate it from 1 to 10, 1 being lowest and 10 being highest,
with the number placed in each box identified above to indicate the magnitude of the
specific action’s impact on the environment. This number is to be placed in the upper
left-hand corner. Using the same rating system, rating is made in the lower right hand
corner of the defined boxes, representing the importance of the impact to the project.

7.9.2 Matrix Analysis
From the matrix of the environmental impact above it is evident that the envisaged
impacts are minimal with a slight increase on their magnitude and significance during
the project construction and decommissioning phase. The envisaged impacts magnitude
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and significance are at the lowest during the project operational phase of the proposed
residential development project.




Table 28: The Impact Analysis Leopold Matrix
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Chapter EIGHT: CLIMATE CHANGE RISKS AND VULNERABILITY ASSESSMENT

8.1 Introduction

The purpose of this Climate Change Risks and Vulnerability Assessment is to evaluate the
potential impacts of climate change on the proposed construction of residential apartments
on Plot L.R. No. 209/13301, Likoni Lane, Kileleshwa Ward, Nairobi County. The assessment
aims to enhance the climate resilience of the project by identifying and characterizing the
climate-related risks that could affect the construction phase, the long-term operation, and
the structural sustainability of the apartments. By adopting a structured risk management
approach, this assessment seeks to inform decision-making, support adaptation planning,
and ensure the project complies with the provisions of Kenya’s Climate Change Act, 2016,
and applicable best environmental and construction practices.

Climate change continues to accelerate at an alarming rate. According to recent global
observations, the Earth's average surface temperature has increased by approximately
1.1°C since the late 19th century. The last decade (2011-2020) was the warmest on
record, with 2023 recorded as one of the hottest years ever. Sea levels have risen by about
20 centimeters since 1900, and the rate of rise has nearly tripled over the last 30 years.
Extreme weather events, such as heat-waves, floods, and wildfires, have become more
frequent and intense, with over 3.6 billion people living in areas highly vulnerable to climate
change impacts (as of 2022).

In urban areas, rapid construction activities, the replacement of natural vegetation with
hard surfaces, and the concentration of buildings contribute to the Urban Heat Island (UHI)
effect, where cities experience significantly higher temperatures than surrounding rural
areas. This localized warming intensifies energy demands, strains water resources, and
increases health risks, further compounding the broader effects of global climate change.

Scope of the Assessment
The assessment in this report covers:

Identification of relevant climate hazards affecting the Kilimani area under both
current and future climate scenarios.

Evaluation of the vulnerability of the construction process, materials, infrastructure,
and operations to these climate hazards.

Assessment of the significance of identified risks in relation to the project’s
objectives.

Development of potential climate adaptation measures aimed at minimizing climate-
related vulnerabilities.

Re-evaluation of residual risks after the incorporation of proposed adaptation
measures.

The climate hazards considered include rising temperatures, altered rainfall patterns,
increased frequency of intense storm events, potential flooding, and prolonged drought
conditions, all of which can affect construction timelines, material integrity, and the safety
of workers and occupants.




Importance of Assessing Climate Risks in the Kilimani Region

The Kilimani and Kileleshwa areas, being highly urbanized and rapidly developing, are
particularly sensitive to the effects of climate change. The importance of this assessment is
underscored by several key factors:

With reduced green cover and increasing built-up surfaces, the area is vulnerable to
higher ambient temperatures, which could impact worker health and building energy
demands.

Changes in rainfall intensity and patterns increase the likelihood of urban flooding,
potentially damaging the foundation works and causing delays during construction.
Fluctuating rainfall and increased urban demand can lead to water shortages,
affecting construction activities that depend heavily on water resources.

More frequent extreme weather events such as storms can lead to physical damage
to structures during and after construction, requiring that buildings be designed to
withstand such forces.

Increased vulnerability of surrounding communities and urban ecosystems can
indirectly affect the project’s operational stability and social license to operate.

8.2 Overview of Climate Change in Kilimani Area
8.2.1 Historical Climate Data for Kilimani

The Kilimani area, located in Nairobi County, lies within a tropical highland climate zone
characterized historically by moderate temperatures and bimodal rainfall. Historically,
average daytime temperatures ranged between 20°C to 26°C, with cooler nights. Rainfall
patterns followed two primary rainy seasons: March-May (long rains) and October-
December (short rains). However, over the past few decades, shifts in rainfall timing,
duration, and intensity have been observed, with increasingly unpredictable patterns
becoming common.

8.2.2 Current Climate Trends and Patterns

Recent meteorological records show increasing average temperatures across Nairobi
County, including Kilimani. The Nairobi region has experienced a gradual warming trend of
approximately 0.3°C to 0.5°C per decade since the 1980s. In Kilimani, rapid urbanization,
increased impervious surface coverage, and vegetation loss have contributed to urban heat
island effects, leading to locally elevated temperatures compared to adjacent vegetated
areas. Rainfall variability has also increased, with a rise in the frequency of short, high-
intensity storms leading to localized flooding, overwhelmed drainage infrastructure, and
erosion in some areas.

8.2.3 Projected Climate Change Scenarios for Kilimani

Climate models project that the Nairobi region, including Kilimani, will experience further
warming over the next 30 to 50 years. Average temperatures are expected to rise by 1.5°C
to 2.5°C by mid-century under moderate emission scenarios. Rainfall projections suggest
continued unpredictability, with a likelihood of more intense rainfall events within shorter
periods, increasing risks of surface runoff and flash floods in urbanized zones. Additionally,
prolonged dry spells may increase, placing pressure on water resources, energy systems,
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and vegetation health. These changes will affect construction timelines, infrastructure
integrity, and operational resilience of developments in the area.

8.3 Climate Change Risks Identified for the Apartment Construction

The proposed residential apartment development in Kilimani faces several climate-related
risks that may affect its design, construction, operational efficiency, and long-term
sustainability. Climate risk assessment helps to anticipate these hazards and incorporate
adaptive measures to enhance project resilience. The key climate change risks identified for
the project are outlined below:

8.3.1 Rising Temperatures and Heat Waves

With projected increases in average temperatures and more frequent heatwave events, the
apartment construction may be exposed to thermal stress, affecting both construction
workers and building materials. High ambient temperatures can reduce the efficiency of
labour, compromise curing of concrete, and increase cooling demands in finished structures.
Moreover, prolonged heat events can stress local energy infrastructure due to higher
demand for air conditioning.

8.3.2 Intense Rainfall and Flooding Risks

The increasing intensity and unpredictability of rainfall events elevate the risk of surface
water flooding, particularly in urbanized areas with inadequate drainage systems. Kilimani,
already experiencing seasonal flash floods, may pose a challenge to excavation works,
foundation integrity, and general site safety. Floodwaters can also disrupt supply chains,
damage partially completed structures, and cause delays in construction timelines.

8.3.3 Drought and Water Scarcity

Longer dry periods and reduced reliability of rainfall may lead to water scarcity, particularly
affecting construction processes that rely on consistent water supply for curing, cleaning,
and dust suppression. Post-construction, the residential apartments may also face water
supply pressures, impacting occupant welfare and increasing dependence on water-efficient
appliances and rainwater harvesting systems.

8.3.4 Increased Frequency of Storms and Wind Events

While severe storms are less frequent in Nairobi than in coastal regions, climate projections
suggest a potential increase in wind gust events during shifting weather patterns. Strong
winds during construction can pose hazards to scaffolding, cranes, and workers. In the long
term, design elements such as roofing, windows, and external finishes must account for
potential wind-loading and weatherproofing needs.




8.3.5 Impact of Climate Change on Urban Heat Island Effect

Urban heat island (UHI) effects are intensified by the increase in impervious surfaces such
as rooftops, pavements, and roads, which absorb and retain heat. Construction of the
apartment complex contributes to this effect unless mitigated. Elevated temperatures within
the urban environment can lead to higher cooling costs, reduced comfort for residents, and
increased stress on local energy systems. Integration of green spaces, reflective roofing,
and passive cooling strategies can help counteract UHI impacts.

8.4 Vulnerability of the Proposed Construction Site

A critical aspect of climate risk assessment is understanding the site-specific vulnerabilities
that may exacerbate climate-related impacts. The proposed residential apartment site in
Kilimani presents several physical, infrastructural, and social vulnerabilities, which must be
addressed to ensure resilient development.

8.4.1 Topography and Drainage Systems

The Kilimani area is characterized by gently sloping terrain with pockets of poorly
maintained or undersized stormwater infrastructure. The site’s topography, if not properly
graded or planned during excavations phase, can lead to surface runoff accumulation,
increasing the risk of local flooding during intense rainfall. Existing drainage systems may
be insufficient to cope with projected rainfall volumes, posing a threat to both construction
works and the long-term functionality of the development.

8.4.2 Soil Conditions and Erosion Risks

Preliminary assessments indicate that the soils in the Kilimani area, particularly near
Kirichwa River, are predominantly clayey with low permeability. These soils exhibit poor
drainage characteristics, and during heavy rains, they become saturated quickly, increasing
the risks of erosion, slope instability, and foundation settlement. The expansive nature of
the clayey soils means they may swell when wet and shrink during dry periods, which could
affect the structural integrity of the building if not properly addressed. To mitigate these
risks, geotechnical investigations are essential to inform proper foundation design and soil
stabilization measures. Additionally, adequate drainage systems and erosion control
strategies must be integrated into the construction plan.

8.4.3 Proximity to Water Bodies and Flooding Potential

The proposed site is located near the Kirichwa River, a natural watercourse that runs
through parts of Kileleshwa and Kilimani. Although not immediately adjacent, the river's
proximity increases the site's exposure to pluvial and fluvial flood risks, especially during
periods of intense rainfall when the river may overflow its banks. Urban encroachment and
poor solid waste management along the riverbanks further impair its capacity, increasing
the risk of backflow or blockage-related flooding. Stormwater from upstream developments
tends to accumulate in low-lying areas near the river, potentially impacting the proposed
site if adequate drainage and buffering measures are not implemented.




Riparian Pegging Report Submission and Recommendations

As part of the Environmental Impact Assessment (EIA) process for the proposed
construction of a boundary wall on Plot L.R. No. 209/13301, a Riparian Pegging Report was
conducted and submitted to the National Environment Management Authority (NEMA) on
13th May 2025. This submission formed a critical component of the application for a NEMA
License for the proposed development.

The Riparian Pegging exercise was carried out based on a previous assessment conducted
by the Water Resources Authority (WRA), Nairobi Regional Office, which was documented in
the official report dated 11th May 2015 under Reference Number:
WRMA/ATHI/NRB/SC/1/22/2(114). The pegging report was referenced in the EIA Report
with Reference Number: NEMA/NRB/PR/5/1/8421, which specifically addressed the
proposed construction of the property’s boundary wall.

The WRA report provided clear delineation of the riparian reserve and issued specific
recommendations to ensure the protection of the adjacent river ecosystem. These
recommendations included maintaining the natural watercourse, avoiding any encroachment
within the designated riparian buffer, and implementing flood risk management measures.

In line with these directives, the client, Ranam, is strongly advised to strictly adhere to all
recommendations outlined in the pegging report. Additionally, the client is encouraged to
seek continuous technical guidance from relevant authorities and environmental consultants
to effectively manage the flooding risks recently observed in the area. Such proactive
measures will ensure that the ecological integrity of the boundary river ecosystem is
maintained and that the project remains compliant throughout all phases of the
development cycle.

8.4.4 Infrastructure and Building Materials Vulnerability

The construction process and final structure are both vulnerable to climate extremes if
materials are not carefully selected. Unprotected steel, untreated timber, or low-grade
concrete may degrade rapidly under intense weather conditions. Improper sealing or
weatherproofing can lead to moisture ingress, affecting insulation, electrical systems, and
occupant health. Construction timing also becomes critical, with certain materials and
processes more sensitive to extreme heat or moisture.

8.4.5 Social Vulnerabilities (Local Communities and Occupants)

The social vulnerability of both the surrounding communities and future apartment residents
must be considered. Limited access to alternative water sources, exposure to heat stress,
and increased energy bills due to cooling needs can disproportionately affect low-income
residents. Additionally, temporary displacement or disruptions caused by construction or
flooding events can strain local infrastructure and services. Prioritizing inclusive planning,
community engagement, and equitable access to green and resilient infrastructure is key to
reducing these vulnerabilities.




8.5 Climate Change Risk Assessment and Mitigation Overview

This section presents a summary of the key climate-related risks likely to affect the
proposed apartment project in Kilimani. Each risk is evaluated based on its potential impact
without mitigation, and appropriate strategies are recommended to reduce the severity of
those impacts.

The Impact Rating System used is as follows:

e High: Severe or immediate impact on the project without intervention.
¢ Moderate: Manageable impact with proper mitigation.
e Low: Minor impact requiring minimal adjustments.

Impact Rating Definitions:

e High: Immediate or severe impact on the project without mitigation.
¢ Moderate: Significant impact but manageable with proper mitigation measures.
e Low: Minimal impact that may require minor adjustments

The table below outlines the climate risks, proposed mitigation measures (in bullet points),
and the expected change in severity after applying mitigation strategies. This helps guide
climate-resilient planning and ongoing risk management.




Climate Change Impacts, Mitigation Measures, and Risk Management Strategies for the Proposed Apartment

Development

Focus Area

Impact Description

Mitigation Measures (Point
Form)

Impact Rating
(Pre-
Mitigation)

Impact Severity
(Post-
Mitigation)

Impact of Climate Change on Project Design a

nd Construction

Effects on
Construction Materials
and Techniques

High temperatures,
rainfall, and humidity
degrade materials.

Use weather-resistant
materials (e.g., treated timber,
reinforced concrete)

Apply corrosion-resistant
coatings on steel

Avoid scheduling works around
weather extremes

Use of high-durability materials
such as UV-resistant polymers
Implement construction
techniques that allow materials
to breathe (e.g., ventilated
facades)

High

Moderate

Adjustments to
Building Design for
Climate Resilience

Climate extremes affect
structure and comfort.

Incorporate passive ventilation
and shading

Elevate buildings to reduce
flood risks

Use reinforced foundations
Utilize thermal mass in design
Reinforced foundation designs
for wind and seismic resilience

Energy Efficiency and
Sustainability
Measures

Urban warming
increases energy
demand.

Install energy-efficient HVAC
systems

Use double-glazed windows
and insulation

Implement smart energy
systems

Apply reflective roofing
materials

Use LED lighting

Moderate

Impact on

Extreme weather causes

Allow flexible timelines with

Moderate




Focus Area

Impact Description

Mitigation Measures (Point
Form)

Impact Rating
(Pre-
Mitigation)

Impact Severity
(Post-
Mitigation)

Construction Timeline
and Costs

delays and cost hikes.

buffers

Set aside contingency budgets
Apply modular and
prefabricated construction
Monitor weather forecasts and
plan accordingly

Adaptation and Mitigation Measures

Climate-Resilient
Design Strategies

Risk of structural
vulnerability.

Apply climate-resilient
architectural designs

Use renewable energy sources
Elevate structures and
waterproof foundations

Use water-resistant finishes
Include rain-screen cladding

Stormwater
Management Solutions

Risk of site flooding due
to intense rainfall.

Install permeable paving
Construct rainwater harvesting
systems

Develop detention basins and
underground tanks

Oversize and maintain
drainage infrastructure

Install vegetative swales and
filters

Moderate

Renewable Energy
Integration

Reliance on
unsustainable grid
energy.

Install rooftop solar panels
Implement solar water heaters
Use battery storage systems
Employ energy-efficient
appliances and lighting
Explore wind and hybrid
systems

Moderate

Sustainable
Landscaping and
Urban Greening

Urban heat island effect
and loss of cooling.

Plant native trees and shrubs
Develop green roofs and walls
Preserve open green spaces
Limit paved surfaces

Design green corridors for

Moderate




Focus Area

Impact Description

Mitigation Measures (Point
Form)

Impact Rating
(Pre-
Mitigation)

Impact Severity
(Post-
Mitigation)

biodiversity

Urban Greening
Reduction

Loss of vegetation
exacerbates heat and
reduces air quality.

Preserve and enhance existing
green spaces

Allocate at least 10-15% of
the plot to landscaping
Integrate vertical gardens and
green walls

Implement rooftop gardens
Encourage communal green
areas for residents

Use permeable surfaces in
parking areas

High

Low

Flood Resilience
Measures

Kirichwa River proximity
increases flood risks.

Raise building platforms above
flood levels

Install flood barriers and
drainage backflow valves
Design flood-proof basements
Include rain gardens and
raised planters

Install early warning and pump
systems

Monitoring and Managing Climate Risks throughout the Project Lifecycle

Ongoing Monitoring of

Climate Risks

Future variability in
climate.

Set up weather and flood
monitoring stations
Periodically update risk
assessments

Engage local climate data
providers

Conduct annual climate risk
audits

Use GIS for hazard mapping

Moderate

Adaptive Management

Approaches

Static designs may fail
over time.

Build flexibility into
infrastructure
Review designs based on

Moderate




Focus Area Impact Description Mitigation Measures (Point Impact Rating | Impact Severity
Form) (Pre- (Post-
Mitigation) Mitigation)

observed changes

Train staff on adaptive systems
Allow space for retrofitting or
expansion

Climate Change Risk Need for systematic, Adopt climate risk frameworks Moderate
Management integrated response. (per Climate Change Act,
Framework 2016)

Form project climate risk team
Integrate resilience into all
project phases

Include periodic policy reviews




8.6 Summary of Key Risks and Vulnerabilities:

The climate change risk and vulnerability assessment for the proposed residential
apartments in Kilimani has identified key risks, including increased temperatures and
heatwaves, extreme rainfall and flooding, drought-related water scarcity, and the
exacerbation of the urban heat island effect due to reduced green cover. Vulnerabilities
were also noted in site topography, soil conditions, proximity to Kirichwa River, and
infrastructure sensitivity to climate-related stressors.

Recommended Actions for Risk Mitigation and Adaptation:

To address these risks and enhance resilience, the following actions but not limited to
are recommended:

Incorporate climate-resilient design principles, including elevated foundations,
heat-reflective materials, and proper insulation.

Implement green infrastructure such as permeable pavements, rainwater
harvesting systems, and bioswales for stormwater management.

Preserve and integrate green spaces within the site plan to reduce urban warming
and improve environmental quality.

Adopt renewable energy sources and enhance building energy efficiency through
passive design.

Continuously monitor and manage the flood risk posed by Kirichwa River,
including setback limits, reinforced drainage, and riverbank protection measures.
Monitor climate risks continuously and update mitigation strategies as new data
and climate patterns emerge.




CHAPTER NINE: ENVIRONMENTAL MANAGEMENT AND MONITORING PLAN

9.1 Auditing the EMMP

The Environmental Management and Monitoring Plan (EMMP) is prepared to show how
site specific concerns and mitigation measures are addressed through the project cycle.

To ensure that the negative environmental impacts can be controlled and mitigated
effectively, a stringent and scientific management and monitoring plan has been
prepared. The proposed EMMP is to be utilized by the contractor together with the local
administration and local community to be responsible for ensuring that the overall
environmental and social targets are achieved, and that the environmental
responsibilities and obligations of the EIA are satisfied during the life of the project.
Annual audits should be conducted to ensure that the system for implementation of the
EMMP is operating effectively.

The table below sets out the potential impacts associated with construction, along with
the location of occurrence, management and mitigation measures and responsibility.

At completion of construction, the client will be responsible for implementation of the
environmental management measures associated with operation of the development.
This may be through an assigned Project Manager. If necessary, the client will be
required to acquire technical assistance and training in environmental management
practices, to strengthen its capabilities in this area.

The proponent shall organise to conduct annual audits to ensure that the system for
implementation of the EMMP is operating effectively. The audit shall check that a
procedure is in place to ensure that:
o The EMMP being used is the up-to-date;
o Variations to the EMMP and non-compliance as well as corrective action
are documented;
Appropriate environmental training of personnel is undertaken;
Emergency procedures are in place and effectively communicated to
personnel;
A register of major incidents (spills, injuries, complaints, legal
transgressions, spot fines and penalties etc..) is in place and other
documentation related to the EMMP;
Ensure that appropriate corrective and preventive action is taken during
construction and operation once instructions have been issued.




Table 29: Environmental Management and Monitoring Plan (EMMP)

REF
NO.

ENVIRONMENTAL
PARAMETER

MANAGEMENT AND MITIGATION
OR ENHANCEMENT MEASURES

RESPONSIBILITY

TIME FRAME

Monitoring
Frequency

ESTIMATED
COST (KES)

Pre-Construction Phase-1- ( Site Office/ Camp)

1.1

Vegetation clearing

e Incorporation of natural

vegetation into site landscape
design;
Vegetation clearing should be
limited during this phase and only
where the temporary structures
are to be erected to facilitate the
construction phase;

The Contractor

During Site

preparation

Weekly

30,000.00

Fencing of the Site

The proponent should fence the
site before starting the ground
breaking and other construction
activities.

Contractor

During Site

preparation

100,000.00

Construction Phase-2

1.3

Vegetation clearing

Incorporation of natural
vegetation into site landscape
design.

Vegetation clearing should be
limited during this phase and only
where the temporary structures
are to be erected.

The Contractor

pre-
construction
activities

During site

100,000.00

Solid waste
management

Efficient use, re-use and re-cycling
of materials to minimise on solid
waste;

Good housekeeping to ensure no
littering from packaging materials;
Segregation of waste before

The Contractor
NEMA

Westlands
County

construction
period

During the

Continuous
Continuous

200,000.00




ENVIRONMENTAL | MANAGEMENT AND MITIGATION | RESPONSIBILITY TIME FRAME Monitoring | ESTIMATED
PARAMETER OR ENHANCEMENT MEASURES Frequency | COST (KES)
appropriate disposal;

The contractor should provide
disposal bin around the site for
proper disposal of papers and
plastics;

The contractor should prepare a
waste management plan for
management of solid waste
management;

Disposal of solid waste that
accumulate at the construction
site should be properly disposed in
NEMA licenced landfill in
accordance with NEMA solid waste
disposal regulations.

Liquid waste Concrete batching and mixing | The Contractor During the | Daily 100,000.00
should occur at one particular construction
point and the site should be | NEMA period Continuous
bunded or paved and drains
provided to ensure polluted water | NAWASCO
is drained at a particular suitable
point; City County
Contaminated water from | Government.
construction works should be
directed to a containment area
where it could be reused at the
construction site;

Portable toilets should be provide
on-site so as to mitigate pollution
of subsurface water in case where




ENVIRONMENTAL | MANAGEMENT AND MITIGATION | RESPONSIBILITY TIME FRAME Monitoring | ESTIMATED
PARAMETER OR ENHANCEMENT MEASURES Frequency | COST (KES)
pit latrine are used
Provision of market Construction contract should | The Project Manager During the | Weekly 150,000.00
for building stipulate that the Contractor construction
materials sources materials from an | The Contractor period
approved site and sources e.g.
hard stones for building should be
obtained from bona fide
commercial quarries;

Adherence to the NEMA national
sand harvesting guidelines by
sand harvester supplying sand for
building. This is to mitigate the
degradation of riverbed and
acceleration of erosion;

Quarry providing aggregates for
construction should be licenced
and in line with the various
regulatory guidelines such as the
Mining Act, EIA guidelines and
local authority bylaws;

The Project Manager/ Contractor
should ensure that source of
timber used during construction
should be obtained from approved
sources;

Materials such as steel and cement
should be accredited company
with Kenya Bureau of Standards
marks of highest quality. This is to
ensure high building standards are




ENVIRONMENTAL
PARAMETER

MANAGEMENT AND MITIGATION
OR ENHANCEMENT MEASURES

RESPONSIBILITY | TIME FRAME

Monitoring
Frequency

ESTIMATED
COST (KES)

upheld and not compromised by
low quality materials.

Creation
employment
opportunities

During employment of semi-skilled
and unskilled labour, priority
should be given to the local
residents;

Gender equity should be
considered when employing
labours so as to ensure a balance
between the two sexes is almost
equal and there should be no bias
towards the male;

Better remuneration for
employees in line

the
with

Employment Act 2007 and the
Regulation of Wages (General)
(Amendment) order, 2009.

The Contractor During

The Project Manager period

the

construction

Continuous

200,000.00

Noise and vibration
pollution and visual
intrusion

Schedule noisy activities during

the normal working hours of
between 8am to 5pm;

Asses the risk of the quarry to the
development and liaise with the
quarry owner and the authority to
ensure that the risk of the quarry
are assessed and an informed
decision taken.

Put off machines and equipment
when not in use as part of fuel
cost saving;

Ensure machinery is well

The Project
Proponent, NEMA and
the Contractor.

During

period

the

construction

150,000.00




ENVIRONMENTAL | MANAGEMENT AND MITIGATION | RESPONSIBILITY | TIME FRAME Monitoring | ESTIMATED
PARAMETER OR ENHANCEMENT MEASURES Frequency | COST (KES)
maintained to reduce noise
emitted;

The contractor should adhere to
the provision in the Environmental
Management and Coordination
(Noise and Excessive Vibration
pollution) (control)
regulations,2009

Provide worker with appropriate
PPEs when working under noisy
environment e.g. ear plugs.
Air/Dust pollution The Contractor, | During the 150,000.00
Practice dust management | Project Manager, | construction
techniques, including watering | NEMA, Nairobi City | period
spraying to suppress dust; County Government.
Move earth and sand in covered
vehicles/ transport to avoid it
being blown by wind increasing
suspended particulate in the
atmosphere;

Set up dust barriers/ screens at
strategic locations;

Provide and enforce the
appropriate use of Personal
Protective Equipment (PPE)
against dust such as dust masks.
Soil erosion and Practice selective vegetation | The Contractor During the | Weekly 150,000.00
pollution clearing where necessary; construction
Install adequate storm water | Project Manager period Monthly
management measures such as




ENVIRONMENTAL | MANAGEMENT AND MITIGATION | RESPONSIBILITY | TIME FRAME Monitoring | ESTIMATED
PARAMETER OR ENHANCEMENT MEASURES Frequency | COST (KES)
sand filters, wet ponds; City County
Replant cleared vegetation as soon | Government.

as possible and landscape the
cleared areas;

Avoid vegetation clearing
especially on steep slopes during
the rainy season;

Schedule earth moving activities
during the dry season. This is to
reduce acceleration of soil erosion
by run off when it rains.

Increased water The contractor should sensitize | The  Contractor /| During the | Weekly 250,000.00
demand due to construction workers on the | Project Manager, | construction
construction works importance of proper water | Nairobi City County | period Monthly
management through clerks of | Government.
works by having talks with them
when doing their rounds around
the site;

Replace or repair leaking pipes
supplying water to the
construction sites to minimized
wastage from leakages or pipe
burst;

The Contractor should ensure
provision of adequate water
storage facilities on the
construction site to meet project
needs during periods of high
demand externally and refill of
storage tanks during periods of




ENVIRONMENTAL | MANAGEMENT AND MITIGATION | RESPONSIBILITY TIME FRAME Monitoring | ESTIMATED
PARAMETER OR ENHANCEMENT MEASURES Frequency | COST (KES)
low demand;

Reuse of waste water from the
construction activities for curing of
concrete surfaces and cleaning of
equipment so as to reduce on the
fresh water use;

Direct construction water runoff to
areas where it can soak into the
ground or be collected and reused;
Lock water tank valves to prevent
unauthorized use. To discourage
wasteful use of water by
construction workers, the
contractor could lock the water
storage facilities to  restrict
unnecessary access;

Repair water equipment as needed
to prevent unintended discharges.
Occupational Contractor should ensure | The Contractor, | During the | Daily 300,000.00
health and safety registration of all construction | Project Manager, | construction
works by the Director, Directorate | NEMA and DOSHS period Weekly
of Occupational Health and Safety | County Government
Services; of Nairobi City County Monthly
The contractor should contract a | Government.
qualified Health and Safety
Advisor to conduct training and
monitoring of construction works;
The contractor should construct a
temporary clinic on site to be run
by a qualified nurse/ paramedic




ENVIRONMENTAL | MANAGEMENT AND MITIGATION | RESPONSIBILITY | TIME FRAME Monitoring | ESTIMATED
PARAMETER OR ENHANCEMENT MEASURES Frequency | COST (KES)
who will treat opportunistic
ailments and injuries such as cold,
malaria etc.

The contractor should provide a
standard First Aid Kit on site;

The Contractor should train
several workers in First Aid
depending on the number of
workers on site as stipulated in
the First Aid Rules;

Dangerous works should be
protected, fenced, demarcated or
cordoned off; “Permit for work “
should be issued;

Workers should be inducted with
training on health and safety by
DOSHS certified health and safety
advisor so as to enable ensure
machinery safety, construction
safety, fire safety and electrical
safety as well as workplace
inspection technique;

Provide and enforce the use of
Personal Protective Equipment
(PPE) to workers as appropriate
such as overalls, safety boots,
hand gloves;

The contractor should provide and
install fire fighting equipment such
as fire extinguishers to fight




ENVIRONMENTAL | MANAGEMENT AND MITIGATION | RESPONSIBILITY | TIME FRAME Monitoring | ESTIMATED
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different classes of fire (Class A,
B, CD);

The Contractor should erect safety
and informative signage for
hazardous is taking place such
deep excavations, electrical
hazard, signage for personal
protective equipment such as
helmets, hand gloves and boots
and prohibited activities such as
smoking;

The contractor should develop site
Health and Safety guidelines
which are to adhered to by
construction workers and visitors
to the construction site;

Maintain an incident/ accident
register, in accordance with the
Occupational Safety and Health
Act, 2007, and report incidences
to DOSHS

Fire risk and Place portable fire extinguishers at | The Contractor, | During the | Daily 150,000.00
management suitable locations; Project Manager, | construction
Combustible materials used during | Nairobi City County | period Weekly
construction should be stored | Government.
away from source of ignition; Monthly
Smoking on site or burning of
waste should be prohibited so as
to reduce the source of ignition at
the workplace;




ENVIRONMENTAL
PARAMETER

MANAGEMENT AND MITIGATION
OR ENHANCEMENT MEASURES

RESPONSIBILITY

TIME FRAME

Monitoring
Frequency

ESTIMATED
COST (KES)

Electrical works such as electrical
wiring should be done by qualified
technicians or engineers to ensure
shoddy work which could pose a
danger to the development does
not occur;

Train and induct workers on the
use of fire extinguishers and other
fire fighting equipment;

Train all staff on fire safety and
procedures;

Allocate a fire assembly point;
Ensure fire safety warnings are
prominently displayed at
appropriate locations where fires
are likely to occur;

Provide and enforce the use of
Personal Protective Equipment
(PPE);

Develop a Fire Safety Plan through
a qualified specialist and
implement the provision of the
plan at the workplace.

Landscaping

Consider leaving the environment
as natural as possible;

The Contractor
Project Manager

Construction
period

Weekly

Monthly

250,000.00

Sexually
Transmitted
Infections
HIV/AIDS

and

Voluntary Counseling and Testing
to be undertaken monthly for
construction workers so as to

establish their HIV status;

The Contractor

Project Manager

During the
construction
period

Weekly

Monthly

100,000.00
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e Information, Education and
Communication materials such as
posters (A3) and brochure to be
used to sensitize workers. The
Contractor could work in
collaboration with local Non-
Governmental organization
dealing with HIV/AIDS and local
hospitals in the project area. The
poster should be pinned at
strategic points within the
workplace where they can be
easily viewed by workers such as
at the site office notice board, the
ablutions and at the entrance
gate;
Education and sensitization of
workers and the local
communities on STIs including
provision of condoms to the
project team and the public by
installing condom dispensers at
different point at the workplace;
Formation of peer groups from
among the project staff to ensure
continuity in training and
awareness raising;
The contractor has to institute
HIV/AIDS awareness and
prevention campaign amongst
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workers for the duration of the
contract e.g. erect and maintain
HIV/AIDS information posters at
prominent locations within the
construction site, provision of
condoms and monthly
Educational Video presentation
and discussions ;

The contractor has to ensure that
staff are made aware of the risks
of contracting or spreading
sexually transmitted diseases;

The contractor should ensure that
the project workers are sensitised
on the local culture;

The contractor should ensure the
mobilization and sensitization of
the general population on
reproductive health and STIs;

Loss of biodiversity Modifications to the design of the | Contractor During Weekly 350,000.00
development to ensure spaces are construction
left to allow for regeneration of Monthly
loss biodiversity;
Post project restoration program. Continuous
Ground and No mixing of concrete to occur on | Contractor During Daily 100,000.00
surface water bare ground. Concrete mixing construction
quality should be done bonded surface to Weekly
avoid soil pollution and
contaminating the ground and Monthly
surface water;
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Appropriate containment
structures to be provided to store
contaminated water from the
construction site;

No concrete batching to occur
directly on the ground. Concrete
batching area should be bunded
to prevent contamination of soils
and surface water features;

All fuel storage to be appropriately
bunded and provided with a
canopy ;

Project site to have drip trays to
contain any potential leakages of
fuels and oils; and

Ablutions for construction workers
to enable proper disposal of feacal
matter and avoid contamination of
surface water features which
could be a cause of waterborne
diseases.

Materials
management to
minimise the
impact of material
delivery and waste
disposal

Develop materials delivery and
waste disposal handling plan;
Develop site sediment control
plan;

Develop safety measures to avoid
loss of load from trucks;
Implement methods to reduce
dust emission from the loads e.g.
covering of trucks;

Contractor

Project Manager

During
construction

Daily
Weekly

Continuous

80,000.00
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e Develop safety measures to
ensure stability of exposed faces
or waste material stockpiles
Oil Leaks and Spills All machinery must be keenly | Contractor During 50,000.00
observed not to leak oils on the construction
ground; Project Manager
Maintenance must be carried out
in a designated area (protected
service bays) and where oils are
completely restrained from
reaching the ground;
All oil products and materials
should be stored in site stores or
in the contractor’'s yard. They
should be handled appropriately
to avoid spills and leaks;
Regular maintenance of
equipment and machinery;
Train personnel on the risks of oil
spills and leakages.
Traffic and Develop and implement a traffic | Contractor During Daily 50,000.00
pedestrian safety management plan; and adhere to construction
the Traffic Act/ Rules; Project Manager Weekly
Speed bumps and limit should be
set at 5 KMs per hour and signs Monthly
put up to that effect; and
Premises should have provisions Continuous
for first aid facilities.
Security Security guards must always | Contractor During Daily 100,000.00
guard the gate to the construction construction
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site to keep away the intruders
and to control movement within
the site;

Lighting as well as security alarms
should be installed in strategic
positions all over the site during
construction and after the
completion of the project;

The Contractor should provide
adequate security during the
construction period when there
are no works on the site.

The guards stationed at the gate
should document movements in
and out of the construction site.

Project Manager

Continuous

Operation Phase

Employment
Opportunities

Priority should be given to the
local community during
employment;

Ensure compliance with the
Employment Act, 2007 and
Regulation of Wages (General)
(Amendment)order, 2009

Project Manager

Occupation

Weekly
Monthly

Yearly

50,000.00

Solid
management

waste

Prudent use of materials to reduce
solid waste volumes;

Waste separation to encourage
reuse and recycling;

Provision of waste collecting bins
to households which will then be
collected for proper disposal by a

Project Manager

Occupation

Daily
Weekly

Monthly
Continuous

80,000.00
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NEMA licenced waste handler.

Fire
Risk/Management

Place portable fire extinguishers
at suitable locations;

Induct all the occupants on the
fire safety procedures and the use
of fire fighting equipment such as
fire extinguishers;

Allocate a fire assembly point;
Ensure safety warnings are
prominently displayed at
appropriate locations;

Project Manager

Occupation

Weekly

Annually

100,000.00

Increased pressure
on existing utilities

Recycling of waste water from the
different houses using a bio
digester and the recycled water
used for irrigation of lawn and
flushing of toilets;

Installation of solar panels on
each structure to provide
alternative source of power for
household use;

Construction of septic tanks to
cater for the excess sewage from
the development since the
existing sewer lines have a lower
carrying capacity compared to the
increased population.

Project Manager

Occupation

Weekly

Monthly

1,550,000.00

waste

Liquid
generation

The proponent must connect the
sewerage effluent to the NAIROBI
WATER AND SEWERAGE
COMPANY (NAWASCO) sewer. The

Project
Management

Tenants

Occupation

Weekly

Monthly

1,550,000.00
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design of the sewer system should Semi-
consider the estimate discharges annually
from individual sources and the
cumulative discharge of the entire Annually
project i.e. it must have the
capacity to consistently handle the
loads even during peak volumes.
The system (sewer) line
connection should be made of
hard, strong, durable, smooth,
impervious, and non-corrodible
materials. The sewerage lines
require to be upgraded in order to
adequately service the increased
levels of sewage discharge due to
rising levels of development;
Sanitary facilities must be kept
clean always;

The gradient should be sufficient
to ensure and maintain maximum
depth of flow;

The trunk sewer must be regularly
monitored to avoid overfilling and
overflowing. They must be
checked regularly to monitor
levels of effluent;

Branches should be streamlined in
the direction of flow and there
should be no right-angled
junctions that would affect the
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flow of the effluent;
All drain pipes passing under
building, driveway or parking

should be of heavy duty PVC pipe
tube encased in 150mm concrete
surround;

All manholes on drive ways and
parking areas must have heavy-
duty covers set and double sealed
approved by

airtight; as
specialists.

Decommissioning

Noise and

vibrations

Scheduling all the
decommissioning works within the
normal working hours of between
8am and 5pm;

Provision of screening around the
site when the demotion works is
on-going to reduces the impact of
noise by cordoning the area;
Adherence to the Environmental
Management and Coordination
(Noise and Excessive Vibration
Pollution) (Control) Regulations,
20009.

Project Manager /
Contractor

During
Decommissionin
g

Daily
Weekly

Continuous

100,000.00

Air pollution

Water spraying to suppress dust
especially where dust activities
are taking place;

Providing workers involved with
appropriate protective personal

Project Manager /
Contractor

Daily basis
during

decommissioning

Daily

Weekly
Continuous

100,000.00
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equipment such as dust masks or
respirators.

Solid waste The contractor shall put in place a Daily 150,000.00
waste management plan aimed at
minimising the production of all Weekly
wastes and maximize on resource
recovery; Monthly
Where possible measures will be
put in place to recycle materials Continuous
such as metal off-cuts, some
plastics and clean paper/
cardboard utilising existing
specialist recycling firms in Kenya;
A suitable location within site for
placing concrete and foundations
removal and washing down
equipment will be undertaken with
no discernable impact;

Other non-recyclable materials
should be segregated and stored
in plastic bins, collected and
disposed of;

Disposal bins should be provided
at designated areas at the project
site to help in waste segregation
to encourage recycling;

Enforce regular collection and
disposal of garbage by the project
contractor through licensed NEMA
waste handler in the entire
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decommissioning process;

Prepare an inventory of all
hazardous materials and wastes
to be disposed of and specify the
method of disposal in accordance
with the MSDS and current
NEMA'’s legislation;

Remove and dispose of all
demolition waste at an
appropriate  authorized waste
disposal facility;

Remove and dispose of all litter,
parts and equipment at an
approved disposal site

N:B Continuous means during the entire phase cycle




CHAPTER TEN: CONCLUSIONS AND RECOMMENDATIONS

Conclusion

This EIA Study Report has been prepared to provide sufficient and relevant information
on the proposed residential development project to enable the Authority-NEMA to
establish the sustainability and compliant of the project and whether activities of the
project are likely to have significant adverse environmental impacts. Mitigation
measures have been proposed for the identified impacts in this report and an EMMP for
the implementation of the proposed measures presented.

The study has also established a number of negative environmental consequences that
the project activities are likely to induce. However, it will be possible to mitigate these
negative impacts by strictly implementing the recommended mitigation and
enhancement measures provided for in EMMP. There will be no major environmental and
social impacts associated with this project should the involved parties comply to the
proposed EMMP.

The EMMP presented in this report is a tool to be used by the project team, contractor
and project proponent during the entire life cycle of the project. Based on the findings
of this study, the EIA study team concludes that the project and subsequent operation
activities will generate significant socio-economic benefits to the public, the proponent,
local government and the nation at large. This study has also established a nhumber of
negative environmental consequences that the project activities are likely to induce if
mitigation measures are not implemented effectively. However, there are no significant
environmental and social effects that cannot be adequately mitigated by the measures
put forward in the proposed EMMP. Hence, we categorically state that there will be no
major environmental and social impacts associated with this project should the
involved parties comply with the provisions of the EMMP.

We as the study team here by recommends the approval of the project subject to the
client commitment to adherence to all the proposed mitigation measures in this report.
The Client must confirm adherence in writing to the Director General, National
Environment Management Authority (NEMA) on the same.

Recommendations

A summary of the key recommendations for the proposed residential development
project are as follows:
e Construction works at the project site should be carried out in accordance with

approved designs, regulations, policies and laws;
The proponent should obtain all the necessary permits and licenses from the
relevant authorities and employ qualified and adequate personnel to implement
the project as per the best practicable technologies;
The proponent should adhere to the local authorities-Westlands Sub-County
code of conduct during construction and operational phases of the project;
The proponent should implement the mitigation measures/ guidelines provided
in the EMMP; and
The operation and maintenance of the proposed project should comply with the
best management practices and the principles of good environmental
management and occupational health and safety.
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29/01/2018
Personal identification Number
P051154501C

This is to certify that taxpayer shown herein has been registered with Kenya Revenue Authority

Taxpayer Information

RANAM INVESTMENTS LTD
[RANAMINVESTMENTSLTD@GMAIL.COM

Registered Address

L.R. Number : Bullding Residential
Street/Road Juja Road City/Town : Nairobi
County : Nairobi District Starehe District
Tax Area Eastleigh Station North of Nairobi
P. 0. Box 16539 Postal Code 00100

Tax Obligation(s) Registration

Tax Obligation(s) Effective From Date Effective Till
Income Tax—- Company 18/11/2003 N.A.

Income Tax - PAYE 01/05/2004 N.A.
Value Added Tax (VAT) 25/11/2003 N.A.

The above PIN must appear on all your tax invoices and correspondences with Kenya Revenue Authority. Your
accounting end month is December unless a change has been approved by the Commissioner-Domestic Taxes
Department. The status of Tax Obligation(s) with 'Dormant’ status will automatically change to 'Active’ on date
mentioned in "Effective Till Date" or any transaction done during the period. This certificate shall remain in force
till further updated.

Disclalmer : This is a system generated certificate and does not require signature.




Invoice Number: INV-CU-AABI133 PRN: PPA-CU-AABI33

FORM P.P.A. 2
THE PHYSICAL PLANNING ACT (NO. 6 OF 1996)

NOTIFICATION OF APPROVAL OF DEVELOPMENT PERMISSION

To JOHN MWANGI MAINA,
P.0. Box 691-10100 Nyeri.

Your application, PPA-CU-AAB133 | submitted on 22 May 2018

Seeking permission for Change of use (Renewal) from Residential to Residential (Apar ts/ Flat) cum offices on L.R/Plot no
209/13301

Situated in Kilimani .Road Ring road
Was approved by the County Planning Committee held on 2018-06-12 .
Under Item 99 Subject to the following/appended conditions:

i) Submission of satisfactory building plans within one year and completion of construction within two years otherwise the approval
lapses

ii) Payment of revised ground rent as will be d ined by the Chai National Land Commission

iii) Payment of revised rates as will be determined by the Director Valuation & Property Management - Nairobi City County

iv) Subject to the plot not ituting part of the disputed public/private utility land/allocations
v) Subject to compliance with Sections 36, 41 and 52 of the Physical Planning Act

vi) Subject to compliance with the approved zoning policy

vii) Subject to provision of appropriate setback(s) as per the rezoning plan
viii) Subject to provision of adequate and functional on site parking to the satisfaction of Director of Roads, Public Works & Transport

xxxviii) Subject to functional and physical separation of the land usc and parking space

NAIROSL O ¢
| B20e S 99:!1‘!1——‘-.
Date of Issue 22 June 2018 Signed ! i City Planning i

appi
Niaga by Nairobl City County
OD:.g .

For: Chief Officer - Urban Plannigy e & N
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2OLICY IMPLEMENTATI
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REPUBLIC OF KENYA

THE REGISTRATION OF TITLES ACT
(Chaprer 281)

GRANT: Number L.R. —}2 ‘SO\S

ANNUAL RenT: SHS.17,000/- (REVISABLE)

TERM:  Ninety-nine (99) Years from 1.8.1980

KNOW ALL MEN BY THESE PRESENTS that in pursuance of a Surrender regictered in the
Government Land cictles Regiscry as I.R. 34677/3 and IN CONSIDERATION of @ sum of $hillings
Sixty thousand (Shs.60,000/-) by way of Stand Premium paid oo or before che execution
bhereof THE PRESIDENT OF THE REPUBLIC OF KENYA hereby Grants Unto RUTH KALEKYE

of Nairobi (Post Office Box Number 48181)

(hereinafter called “the Grantee ") ALL that piece of land situate 10 the city of Naicobl in the Nairobi area

DPisaict containing by measurement  Nought decimal five nought nine nine  (0.5099) of a
hectargglacras or thereabours that is to say LR, No.  209/13301

which said piece of land with the dimensions abuttals and boundaries thereof is delineated on the plan annexed
hereto and more particularly on Land Survey Plan Number 209104 deposited in the Survey Records Office

at Nairobi

TO HOLD
for the term of Ninety-nine (99) years from the

Pirst (lst) day of October One thousand nine hundred and

eighty SUBJECT 1o () the puyment in edvance on the first day of January in

cach year of the annual rent of Shillings Seventeen thousand one hundred  (Shs.17,100/-) (Revisable)
w.e f. 1.8.1980

(6) the provisions of the Government Lands Act (Chapter 280) and () the following Special Conditions (namely) :—
[P.T.O.
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IN WITNESS WHEREOF T, WILSON GACANJA
the Commlssioner of Lands have by
Order of the President hereunto set
my hand this 5(" day of
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NATIONAL ENVIRONMENT MANAGEMENT AUTHORITY (NEMA)

THE ENVIRONMENTAL MANAGEMENT AND CO-ORDINATION ACT
ENVIRONMENT IMPACT ASSESSMENT LICENSE

This is to certify that the Project Report/Environmental Impact Assessment Study Report received from
Ranam Investments Limited

................................................................................................................................................................ (Name of)
A .C. Box 11649, Nairobi.

of individual/firm) of ........ gl e O R T 2o e | I I i (Address)

- submitted to the National Management Environment Authority-(NEMA) in accordance with the Environment

Impact Assessment and Audit Regulations regarding ............ A 2 M- P !?91?9%9?’...‘?99!.‘.‘?.‘3‘.!’.3.’. w all ...................

Development ‘ |

........................................................................................................... (title of project) Whosé objective is to carry on
Constructwn of a wall fer security purposes

...... (briefly describe purpose) located at

Plot L..R. N0.209/13301—Kilimani area, Dagoretti Sub County in Nairobi County

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

TSI I Al S = | IS oM ST = T ol UM |, - ol (locality and district) has been

reviewed and a license is hereby issued for implementation of the project, subjectto attached conditions.

Dated this..... 18th.........o.cooovvvinnn Day of...M?!){:.zQ.l..s. ..................

L ]

S VE1aT: 1001 CHMEANMNI AN o, o smpmss S (O WRURMPPLA, | |\ \ MY :

Director General
The National Environment Management Authority

CONDITIONS OF LICENSE )

1. This license is valid for a period of 24 months (time within which the project should commence) from the
date hereof.

2. The Director-General shall be notified of any transfer/variation/surrender of this license.

BUREAU VERITAS i
Cerification
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3.1.

3.2

3.3

3.4.

3.5.

3.6.
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4.1,

4.2,

4.3.

4.4,

4.5,

4.6.

4.7.

4.8

4.9.

4.10.

4.11.

4.12.

This license is issued for the construction of wall on plot L.R.N0.209/13301 - Kllimani area, Dagoretti Sub County
costing Ksh.3,000,000.00.

2

Without prejudice to the other conditions of this license, the proponent shall implement and maintain an
environmental management system, organizational structure and allocate resources that are sufficient to achieve
compliance with the requirements and conditions of this license.

The Authority shall take appropriate action against the proponent in the event of breach of any of the conditions
stated herein or any contravention to the Environmental Management and Co-ordination Act, 1999 and
regulations there under.

This license shall not be taken as statutory defense against charges of pollution in respect of any manner of
poilution not specified herein.

The proponent shall ensure that records on conditions of licenses/approval and project monitoring and evaluation
shall be kept on the project site for inspection by NEMA's Environmental Inspectors.

The proponent shall submit an Environmental Audit Report in the first year of occupation/ operation/
commissioning to confirm the efficacy and adequacy of the Environmental Management Plan.

The proponent shall comply with NEMA’s improvement orders throughout the project cycle.

The proponent shall provide the final project accounts (final project costs) on the completion of the construction
phase. This should be done prior to the project commissioning/operation/occupation.

The proponent shall maintain a river riparian aistance of gIgNt (3] MELETS 11U LS SUBT VE LIS waist wwi s
The proponent shall NOT erect structures including boundary wall on the riparian of the river.

The proponent shall NOT during construction, operational phase and/or decommissioning, till or cuitivate the
land, clear indigenous trees or vegetation, dispose waste water, plant exotic species in the river riparian

The proponent shall NOT carry out any activity that in the opinion of the authority, lead agencies or relgvant
stakeholders that may degrade the water source.

The proponent shall NOT deposit solid waste or soil into the river or river riparian.

The proponent shall include NEMA Reference Number on the construction sign board approved by the Nairobi
City County.

The proponent shall ensure that an efficient and functional transport system is put in place for smooth traffic flow
with sufficient parking throughout the project cycle.

The proponent shall ensure that all excavated material and debris is collected, re-used and where need be
disposed off as per the Environmental Management and Coordination (Waste Management) Regulations 2006.

The r rnacaent shall ensura strict adherence to the provisions of Environmental Management and Coordination
(Nois~ end Exce.sive Vibrations Pollution Control) Regulations 2009.

The rcponent shall ensure strict adherence to the Occupational Safety and Health Act (OSHA), 2007.

The L1rpenent =hall ensure that construction workers are provided with adequate personal protection equipment
(PPE), sani:ery facilities s well as adequate training.

The proponent shall ensure that construction activities are undertaken during the day (and not at night) -
between 08.00 hrs and 17.60 hrs; and 08CQ hrs to 1300 hrs on Saturdays only; and that transportation of
canstruction materials to and from site are undertaken during weekdays (and not weekends) off peak houts.
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The proponent shall ensure strict adherence to the Environmental IMandagement rian uevelupeu tiuugiivu uie

nraiart rurla

The proponent shall ensure that the development adheres to zoning SpeciTications Issued Tor gevewpnient ot
such a project within the jurisdiction of Nairobi City County and Departments of Lands, Housing & Urban
Development with emphasis on approved land use for the area.

The proponent shall ensure that adequate and appropriate sanitary facilities are provided for the workers durirg
construction phase and that proper decommissioning of the facilities is carried out once construction is complete.

The proponent shall ensure for any future development acuvities WITNIN e Piot LU IILIUUE LHUSE 131U uiius
the Second Schedule of Environmental Management Coordination Act 1999, a separate EIA license shall be

The proponent shall ensure that all waste water is disposed as per the standards set out in the Environmental
Management and Coordination (Water Quality) Regulations 2006.

The nrononent shall ensure that all drainage facilities are fitted with adequate functional oil water separators and

The proponent shall ensure that appropriate and functional efficient Air Pollution Control mechanisms a::
installed in the facility to control all air emissions.

The proponent shall ensure that all equipments used are well maintained in accordance with the Environmental
Management and Coordination (Noise and Excessive Vibration Pollution Control) Regulations 2009.

The proponent shall ensure that all solid waste is handled in accordance with the Environmental Management
and Coordination (Waste Management) Regulations 2006.

The branonent shall ensure that all workers are well protected trained as per the JSHA, 2007.

The proponent shall comply with the relevant principal 1aws, DY-Idws dilu BUILEIINES 133USU 1U1 usyeivpin e v
such a project within the jurisdiction of Ministry of Health, Directorate of Occupational Safety and Health Services,
Architectural Asscciation of Kenya, Departments of Lands, Housing & Urban Development, Nairobi City County
and other relevant Authorities.

The proponent shall ensure that environmental protection facilities or measures to prevent pollution and

ecological deterioration such as landscaping, integrated waste management, tree planting, sewer reticulation
mechanisms are designed. constructed and employed simultaneously with the proposed project.

The proponent shall seek written approval from the Authority for any operational changes under this licence.

The proponent shall ensure that the Authority is notified of any malfunction of any system within 12 hrs on the
NEMA hotline 020 6006041 and mitigation measures put in place.

The proponent shall keep records of all pollution incidences and notify the Authority within 24 hrs.
The proponent shall NOTITY TNe AUTNOTITY OT ILS INILETIL LU UBLUIIILLIISIUI LSS HHMIILIES 5y ey s s ans o e ror
Decommissioning Conditions

The proponent shall ensure that a decommissioning plan is submitted to the Authority for approval at least three
{3) months prior to decommissioning.

The proponent shall ensure that all pollutants and polluted material is contained and adequate mitigation
measures provided during the phase.

The above conditions will ensure environmentally sustainable development and MUST be complied with.



FORM PLUPA/DC/8 SN: SUB-019293

City Hall Way, City Hall P.0.Box 30075-00100
www.nairobi.go.ke Nairobi, KENYA
e
NAIROBI CITY COUNTY

THE PHYSICAL AND LAND USE PLANNING ACT (No. 13 of 2019)
Registered Number of Application PLUPA-BPM-006750-N
NOTIFICATION OF APPROVAL OF APPLICATION

TO Edward Murimi Njoroge

Through VICTOR NGUTA MUANGE
Architect, Reg. No: A797

Your plan Reg. PLUPA-BPM-006750-N submitted on 5th, March 2025

For permission to develop proposed Additional 2 floors to previously approved plan No CPF AS 828-16 Levels on
L.R. / Parcel No 209/13301 with Coordinates -1.2838, 36.7874

Situated in Kilimani, Kilimani in Dagoretti North Sub-county

Along Ring Rd Kilimani has been APPROVED on 2nd, May 2025

By the Urban Planning Technical Committee tabled under Item No 19

For the following reasons/subject to the conditions appended overleaf.

Date 2nd, May 2025

For CECM Built Environment and Urban Planning

CC:

The National Land Commission, Nairobi

The Land Registrar

The Director General - Physical and Land Use Planning, Nairobi

The Director of Surveys, Nairobi

The Secretary, State Department of Lands, Ministry of Lands & Physical Planning



https://www.nairobi.go.ke

PLUPA-BPM-006750-N SN: SUB-019293

Conditions for approval: -

a. Submission of satisfactory details including foundations, Beams, columns & Trusses.

b. Submission of certificate as to workmanship by Registered Architects, Structural Engineer & Occupation
Certificate being obtained on completion before occupation.

c. Satisfactory ground soakage septic tank/bio-digester/conservancy tank installation at owner’s risk or sewer line
connection to Nairobi Water &sewerage Company &Public Health.

d. All debris and excavated materials to be dumped on sites approved by the Nairobi City County Government.

e. Strip of land coloured blue being surrendered to the government free of cost for road expansion, Entire plot
Resurveyed by the owner, to the satisfaction of the Nairobi City County Government Director of Roads and
Lands.

f. The plot not constituting part of any disputed private or public utility allocations by the county.

g. Install a projects signboard as per the adoptive by-laws, approved by the Nairobi City County Government
indicating plan Registration number, Names and Contacts of the Developer(s), Consultants, and Contractors etc.

h. No trees shall be cut and/or uprooted without written permission from Nairobi City County Government Director

of Environment.

. Approval and implementation of traffic management report to the Nairobi City County Government director of

Roads’ satisfaction.

j- An environmental impact assessment to be approved by NEMA before commencement of works.

k. Wayleave for sewer, water, power, drainage and riparian being maintained &seek approval from NWSC, KPLC,
WRA (Water Resource Authority) before commencement of works. (Minimum 10m Riparian way leave to be
maintained).

l. Works to be executed by a contractor registered with National Construction Authority (NCA).

m. The developer will indemnify the Nairobi City County Government (including their agents or assignees)
approving the plan from any claims that might arise during and after construction.

n. Installation of satisfactory ground water drainage construction to the satisfaction of Nairobi City County

Government Director of Roads.

. Provision of facilities for physically challenged persons.

. Approval to be renewed on expiry for uncompleted works.

. Solar for hot water as per ERC Act.

. Occupation Permit being obtained before occupation

. The plot not constituting part of any disputed private or public utility allocations

. Wayleave for sewer,water,power,drainage,riparian way leave,being maintained

. Install a project signboard as per M.O.W standards, appproved by City Council of Nairobi indicating names,

address and telephone numbers of developers, contractors, project consultants e.t.c

v. no trees shall be cut down and/or uprooted without permission from Director of Environment City Council of
Nairobi

w. Solar energy for hot water

C +~wn <= O T O




Tel: 0753 736783/0732 978401 Athi Water Calchmenl Region

Fax: 020 556319 Nairobi Sub-Region Office
Email: n‘r]p;lpglimbis ubregion@yahoo.com , Dunga Road
Email: infonrb@wrma.or.ke P O Box 18150 - (;;)g%{;
Website:  www.wrma.or.ke NAI

Ref: WRMA/ATHI/NRB/SC/1/22/2(114)
11" May, 2015 e

The County Director of Environment,

National Environment Management Authority,
P.0. BOX 67839-00200 .‘
NAIROBIL. \

RE: ENVIRONMENTAL IMPACT ASSESSMENT PROJECT REP
PROPOSED CONSTRUCTION OF A PERIMETER WALL O
ILIM D ST

L.R.NO. 209/13301

Environmental impact assessment project report Ref. No. NEMA/NRB/PR/5/1/8421 for Salim Amin
Manji prepared by Newton G.Karuri was received by this office for review.

A site visit was made by an officer from this office accompanied by NIEMA officers on 28" April, 2015
and the following was noted:

1) That, the proposed project site is adjacent to Kirichwa Kubwa river on the right river bank.
2) That, the proposed project site is on land which is approximately 0.5099 hectares

3) ‘That, the river stretch on the proposed project site is about 40 melres.

4) That, there is an existing NCW&SCO sewer line running parallel to the river.

RECCOMMENDA'IIONS
That, Eight (8) meters from the edge of the water course to be reserved as a river riparian.
That, none of the proscribed activities as per Water Resources Management rules 2007 should be
undertaken within the river/river reserve ie.
a) Tillage or cultivation
b) Clearing of indigenous trees or vegetation
¢) Building of permanent structures
d) Disposal of any form of waste water within the riparian land
€) Excavation of soil or development of quarries

Accounting For every Drop
Report corruption/water resources destruction anywhere! otline; 020-3578853



https://v3.camscanner.com/user/download

f) Planting ofexoti&spetics that may have adverse cffect to the water resource
g) Or any other activity that in the opinion of the authority and other relevant stakeholders may
degrade the water resource

SAMSON OIRO

ASSISTANT TE ICAL
COORDINATION MANAGER

-

Accounting For every Drop
Report corruption/water resources destruction anywhere! Hotline; 020-3578853 |

CamScanner
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PROPOSED RESIDENTIAL DEVELOPMENT (APARTMENTS) ON PLOT L.R. NO.
209/13301 NAIROBI COUNTY

EXCAVATION REPORT

HHOSOOHHHOBBHHHHE

SUBMITTED BY .

Apex Systems
Consulting Group Ltd.

Gate 1, Makanda Drive along Lang’ata South Road, Karen.
P.O. Box 38900-00100, Nairobi GPO. Tel: 0205101111
www.apexsystemsconsulting.com
Email:info@apexsystemsconsulting.com




PROPOSED RESIDENTIAL DEVELOPMENT (APARTMENTS) ON PLOT L.R. NO. 209/13301 NAIROBI COUNTY

1 INTRODUCTION
This report presents the excavation methodology, scope, and findings for the substructure
works of the 16-storey apartment building. The excavation will be undertaken in accordance
with the approved structural layout and will be tailored to suit the site's unique ground
conditions and structural layout—particularly the variation in foundation distribution between
Gridlines 1-9.
2 SITE CONDITIONS AND SOIL CHARACTERISTICS
Site conditions and soil characteristics reveal extremely compacted soils with a California
Bearing Ratio (CBR) of 1000, indicative of competent rock or dense lateritic soil.
e -Top Layer: Loose silty sand (0.3—0.5m depth)
e - Sub Layer: Weathered rock and dense laterite
e - Bearing Stratum: Competent rock at foundation levels
3 EXCAVATION STRATEGY
Excavation will be divided into two zones based on structural requirements:
a) Grid 1-3: Pocket Excavations Only
e - Stripping of topsoil (0.5m) across general area.
e - Excavation only at base locations (pad footings, columns).
e - Minimizing disruption and optimizing cost and time.
b) Grid 4-9: Full Depth Excavation
e - Full excavation to reach strip footing and base levels (1.5m-3.5m).
e The cut will be wedge shaped considering the site sloping profile.
e - Employed hydraulic breakers for rock penetration.
4 EQUIPMENT AND METHODOLOGY
e - Topsoil Removal: Excavator with wide bucket
e - Rock Breaking: Hydraulic breakers and pneumatic jackhammers
e - Pocket Excavation (Grid 1-3): GPS-staked manual and mechanical pocket
cutting
e - Spoil Disposal: Off-site hauling using dumpers and tipper trucks
5 CHALLENGES AND MITIGATION
e - Hard Ground Conditions: Overcome using powerful hydraulic attachments.

e - Differential Excavation Depths: Applied safe benching techniques.




PROPOSED RESIDENTIAL DEVELOPMENT (APARTMENTS) ON PLOT L.R. NO. 209/13301 NAIROBI COUNTY

6 QUALITY AND COMPLIANCE
e - Depths verified using levelling instruments.
e - All excavation pockets inspected before concreting.
e - Formation levels approved by structural engineer.
7 CONCLUSION
The excavation works will be phased with precise pocket excavation in Grid 1-3 and partial
excavation from Grid 4-9. The structural engineer will ensure that the project meets the

structural and safety requirements and is ready for foundation works.

Eng. Andrew Mungo Mutulei
Structural Engineer,
Director, Apex Systems Consulting Group Ltd.




PROPOSED RANAM APARTMENTS ON PLOT L.R. 209/13301,
NAIROBI COUNTY

JOB NO. 11/19

PROJECT ARCHITECT

M/S Archetype Architects,

P. O. Box 58412 - 00200,
Tel: +254-722645200

Fax: +254-20-44452489,
NAIROBI.

e-mail: vmnguta@gmail.com

PROJECT QUANTITY SURVEYOR BILLS OF
i B P e s QUANTITIES

P.O. Box 6825 - 00200,
Tel: +254-20-2721182; 2715874, 0724-571219, (P R I C E D B . Q)

NAIROBI.
e-mail: costingmasters@yahoo.com
costingmasters@gmail.com

CLIENT:RANAM INVESTMENTS LTD

24™ APRIL, 2025
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JOB NO. 11/19 PROPOSED RANAM APARTMENTS ON PLOT L.R. 209/13301, NAIROBI COUNTY
SECTION NO. 3 MAIN BUILDING

ELEMENT NO. 1 BASEMENT

ITEM DESCRIPTION UNIT QTY RATE [ KSHS. CTS.
11/19
PROPOSED RANAM APARTMENTS ON PLOT
L.R. 209/13301 - NAIROBI COUNTY
SECTION NO. 3
MAIN BUILDING
ELEMENT NO. 1
BASEMENT
Substructure (Provisional)
Site clearance
A. [IClear site of grass, bushes and small trees, grub roots and
burn debris. S.M. 4,312 50.00 215,600.00
B. [|Cut trees average diameter ranging 600 - 900 mm and
deposit off debris. NO. 2 2,500.00 5,000.00
C. |[|Ditto but 300 - 600 mm and dispose off debris. NO. 2 1,500.00 3,000.00
D. [[Excavate oversite to remove top soil, load and cart away
average depth 150mm. S.M. 4,312 100.00 431,200.00
Excavate including maintaining and supporting sides
keeping free from water, mud and fallen objects by
bailing, pumping or otherwise
E. [|[Mechanical excavation for basement not exceeding
1.50m deep average depth 1.50m from stripped level. C.M. 3,234 400.00 1,293,600.00
F. |[Ditto exceeding 1.50m but not exceeding 3.0m deep
average depth 1.50m for pits and 0.5m for mass. C.M. 3,881 600.00 2,328,600.00
To collection Kshs. 4,277,000.00
3/1/1

COSTING MASTERS & ASSOCIATES




JOB NO. 11/19 PROPOSED RANAM APARTMENTS ON PLOT L.R. 209/13301, NAIROBI COUNTY
SECTION NO. 3 MAIN BUILDING ELEMENT NO. 1 BASEMENT

ITEM DESCRIPTION UNIT QTY RATE || KSHS. CTS.

Excavation (Cont'd)

A. |[Depth 500 mm ditto. C.M. 302 600.00 181,200.00
B. |[Ditto but for lift pits. C.M. 87 600.00 52,200.00
C. |[|Ditto for masonry skin wall foundation trench. C.M. 289 600.00 173,400.00
D. |Extra over excavation in soft rock at any level. C.M. 481 600.00 288,600.00

E. Extra over excavation in hard rock at any level class I;

hardest class. C.M. 1,281 1,200.00 1,537,200.00
F. Trim surfaces of rock to obtain level surfaces. S.M 4,312 300.00 1,293,600.00
Disposal

G. [[Return, fill and ram selected excavated materials around
foundations. C.M. 2,791 250.00 697,750.00

H. [[Load, wheel and cart away surplus excavated materials to
approved Local Authority dump site. C.M. 3,448 400.00 1,379,200.00
Hardcore

I 300mm Thick approved hardcore filling well compacted in
layers of not more than 150mm thick including
50mm thick murram blinding. S.M. 4,312 500.00 2,156,000.00

Anti-termite treatment

J. Chemical anti-termite treatment as "Gladiator" or other
equal and approved insecticide applied by a specialist
firm under a ten year guarantee. S.M. 4,312 400.00 1,724,800.00

Damp proof membrane

K. |500 Gauge polythene sheeting laid over hardcore with
150mm side and end laps (measured net-no allowance for

laps). S.M. 4,312 300.00 1,293,600.00
To collection Kshs. 10,777,550.00
3/1/2

COSTING MASTERS & ASSOCIATES




JOB NO. 11/19 PROPOSED RANAM APARTMENTS ON PLOT L.R. 209/13301, NAIROBI COUNTY
SECTION NO. 3 MAIN BUILDING

ELEMENT NO. 1 BASEMENT

ITEM DESCRIPTION UNIT QTY RATE [ KSHS. CTS.

Concrete works

Mass concrete class 15/20(mix 1:3:6) aggregates as

described in:-
A. ][50 mm Thick blinding under retaining wall foundation. S.M. 431 400.00 172,400.00
B. |[Ditto to masonary skin wall foundation. S.M. 202 400.00 80,800.00
C. ||Ditto under column bases. S.M. 1,413 400.00 565,200.00
D. [[Ditto under lift wall bases. S.M. 48 400.00 19,200.00

Vibrated reinforced sika waterproofed to

specifications concrete class 30/20 aggregate

as described in:-
E. [[Column bases. C.M. 1,194 14,000.00 16,716,000.00
F.  ||Columns. C.M. 231 14,000.00 3,234,000.00

Vibrated reinforced concrete class 25/20 aggregate as

described in:-
G. [[Retaining wall foundation. C.M. 160 14,000.00 2,240,000.00
H. |Lift foundations ditto. C.M. 17 14,000.00 238,000.00
1. Basement beams WITHOUT waterproofing. C.M. 274 14,000.00 3,836,000.00
J.  ||Stairs to ground floor ditto. C.M. 10 14,000.00 140,000.00
K. ||200mm Thick retaining walls, wateproofed with sika. S.M. 2,135 2,800.00 5,978,000.00
L. [|Ditto but 200 mm thick lift well walls, waterproofed. S.M. 996 2,800.00 2,788,800.00
M. ||Ditto but not waterproofed S.M. 558 2,800.00 1,562,400.00
N. |Ditto but 300mm thick tank walls, wateproofed. S.M. 76 4,500.00 342,000.00
O. ||200mm Thick base slab with and including power float

finish carpark surfaces. S.M. 4,267 3,000.00 12,801,000.00
P. 1250 mm Thick suspended slab ditto tamped as before

described but WITHOUT waterproofing. S.M. 4,267 2,800.00 11,947,600.00
S. [|Ditto but tank cover slab. S.M. 129 2,200.00 283,800.00

To collection Kshs. 62,945,200.00

3/1/3

COSTING MASTERS & ASSOCIATES




JOB NO. 11/19 PROPOSED RANAM APARTMENTS ON PLOT L.R. 209/13301, NAIROBI COUNTY
SECTION NO. 3 MAIN BUILDING

ELEMENT NO. 1 BASEMENT

ITEM DESCRIPTION UNIT QTY RATE [ KSHS. CTS.
Reinforced concrete (Cont'd)
A.  ]200 mm Thick ramps with 25mm recessed grooves and
Class 30; 50mm thick hardcrete floor finish to approval. S.M. 600 2,450.00 1,470,000.00
B. |[Ditto but 150 mm slab at 57,250 mm above ground as lift
well slab. S.M. 23 2,100.00 48,300.00
Steel forms or sawn timber formwork as described to:-
E. |[Sides of retaining wall foundations. S.M. 540 600.00 324,000.00
F. |Ditto but on straight edges of lift foundations. S.M. 15 600.00 9,000.00
G. [|Sides of strip foundations; straight edges. S.M. 146 600.00 87,600.00
H. ||Sides of column bases; straight edges. S.M. 2,374 600.00 1,424,400.00
I Ditto columns; straight edges. S.M. 2,760 600.00 1,656,000.00
J.  ||Ditto but curved on plan. S.M. 189 800.00 151,200.00
K. [[Ditto to sides of concrete walling; straight edges. S.M. 4,270 600.00 2,562,000.00
L. [[Ditto but lift walls; straight edges. S.M. 2,000 600.00 1,200,000.00
M. ||Ditto but curved on plan. S.M. 198 800.00 158,400.00
N. |Ditto to soffits of surface/ground floor slab. S.M. 6,945 600.00 4,167,000.00
To collection Kshs. 13,257,900.00
3/1/4

COSTING MASTERS & ASSOCIATES




JOB NO. 11/19 PROPOSED RANAM APARTMENTS ON PLOT L.R. 209/13301, NAIROBI COUNTY
SECTION NO. 3 MAIN BUILDING ELEMENT NO. 1 BASEMENT

ITEM DESCRIPTION UNIT QTY RATE || KSHS. CTS.

Sawn timber formwork (Cont'd)

A. |[Ditto but ground floor sides and soffits of beams. S.M. 4,437 600.00 2,662,200.00

B. |[Ditto but curved on plan. S.M. 182 800.00 145,600.00

C. Edges of basement slab 150-225mm high. S.M. 270 600.00 162,000.00

D. |Ditto edges of surface slabs 150-225mm high. L.M. 270 100.00 27,000.00
Walling

Load bearing natural stones from approved sources
minimum crushing strength 10N/mm? built to courses
in cement/sand (1:3) mortar as described in:-

E. 200mm Thick walling machine cut both sides. S.M. 766 1,800.00 1,378,800.00
F. |Ditto 150 mm thick. S.M. 27 1,700.00 45,900.00
G. [Ditto but 100 mm thick. S.M. 37 1,600.00 59,200.00
H. |Ditto but 200 mm skin walls; straight walls. S.M. 606 2,000.00 1,212,000.00
l. Ditto but duct walls. S.M. 586 1,800.00 1,054,800.00

Basement finishes

Power floated cement sand screed (mix 1:3)

J. |I50mm Thick floors. S.M. 6,795 500.00 3,397,500.00

\Water bar

K. 1300 mm High waterbar laid to approval along the

retaining walls. L.M. 81 1,500.00 121,500.00
To collection Kshs. 10,266,500.00
3/1/5
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JOB NO. 11/19 PROPOSED RANAM APARTMENTS ON PLOT L.R. 209/13301, NAIROBI COUNTY
SECTION NO. 3 MAIN BUILDING ELEMENT NO. 1 BASEMENT

[ 1TEM || DESCRIPTION [ uNnIm | QTY | RATE || KSHS. CTS.



Reinforcements

High tensile steel reinforcement bars to B.S. 4461 in:-

All reinforcement bars of assorted sizes. KG. 50,717 150.00 7,607,550.00
Mesh fabric reinforcement

250 x 125mm PCC kerb. L.M. 470 650.00 305,500.00
Curved coping to 1500mm dwarf walls.

350 x 50mm specially made coping to approval. L.M 270 750.00 202,500.00
Angle lines

50 x 6 mm Angle lines on column edges; joined at the top by

50 x 6 mm thick flat. L.M. 3,600 500.00 1,800,000.00
15 mm Thick plaster (mix 1:3) to:-

Column surfaces. S.M. 4,992 400.00 1,996,800.00
Beam surfaces. S.M. 2,559 400.00 1,023,600.00
Masonry wall surfaces. S.M. 1,660 400.00 664,000.00
R.C. walls. S.M. 2,135 400.00 854,000.00
Suspended soffites. S.M. 6,945 400.00 2,778,000.00
Ditto but to receive wall tiles. S.M. 210 400.00 84,000.00
3 Coats of approved plastic emulsion paint and one

undercoat to:-

Column surfaces. S.M. 4,992 400.00 1,996,800.00
Beam surfaces. S.M. 3,559 400.00 1,423,600.00
Masonry wall surfaces. S.M. 1,660 400.00 664,000.00
R.C. wall surfaces. S.M. 3,835 400.00 1,534,000.00
Suspended soffites. S.M. 6,945 400.00 2,778,000.00
To collection Kshs. 25,712,350.00
3/1/6
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JOB NO. 11/19 PROPOSED RANAM APARTMENTS ON PLOT L.R. 209/13301, NAIROBI COUNTY
SECTION NO. 3 HOTEL BUILDING

ELEMENT NO. 1 BASEMENT

ITEM

DESCRIPTION

Ceramic wall tiles

150 x 150 x 8 mm Thick wall tiles.

Ditto but 300 x 300 mm ceramic floor tiles.

To collection below

COLLECTION

From page : 3/1/1
3/1/2
3/1/3
3/1/4
3/1/5
3/1/6

From above

SECTION NO. 3

MAIN BUILDING

ELEMENT NO. 1

BASEMENT

TOTAL CARRIED TO SUMMARY OF

SECTION NO. 3

UNIT

S.M.

S.M.

QTY

210

129

RATE

1,600.00

1,800.00

Kshs.

KSHS.

KSHS. CTS.

336,000.00

232,200.00

568,200.00

4,277,000.00

10,777,550.00

62,945,200.00

13,257,900.00

10,266,500.00

25,712,350.00

568,200.00

127,804,700.00
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JOB NO. 11/19 PROPOSED RANAM APARTMENTS ON PLOT L.R. 209/13301, NAIROBI COUNTY

SECTION NO. 3 MAIN BUILDING

ELEMENT NO. 2 FIRST FLOOR GARDENING

ITEM

SECTION NO. 3

ELEMENT NO. 2

FIRST FLOOR GARDENING

50 mm Thick cement sand screed (mix 1:3).
Sika waterproofing to approval.

2 Layers APP waterproofing as before described.

Red soil 200 mm well mixed with manure laid to approval.

Dpm gauge 500.

100 mm diameter Agricultural concrete pipes.

Allow for grassing and shallow roof shrubs planting and
landscaping generally to approval, well maintained until

practical completion.

TOTAL CARRIED TO SUMMARY OF

SECTION NO. 3

UNIT

S.M.

S.M.

S.M.

S.M.

S.M.

L.M.

S.M.

QTY

956

956

956

956

956

487

956

RATE

400.00

1,800.00

1,800.00

600.00

150.00

1,500.00

400.00

KSHS.

KSHS.

CTS.

382,400.00

1,720,800.00

1,720,800.00

573,600.00

143,400.00

730,500.00

382,400.00

5,653,900.00

3/2/1
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JOB NO. 11/19 PROPOSED RANAM APARTMENTS ON PLOT L.R. 209/13301, NAIROBI COUNTY
SECTION NO. 3 MAIN BUILDING ELEMENT NO. 3 STEPS & RAMPS
ITEM UNIT QTY RATE [ KSHS. CTS.

SECTION NO. 3

ELEMENT NO. 3

STEPS & RAMPS

ALL PROVISIONAL

A. [[300 mm Bed of hardcore. S.M. 403 500.00 201,500.00
B. |[30 mm Murram blinding to ditto. S.M. 403 100.00 40,300.00

Concrete 1:3:6 (40mm aggregate)

C. |[50 mm Thick blinding. S.M. 403 400.00 161,200.00

Concrete Class 25/20 as before

D. (|Ground beam. C.M. 50 14,000.00 700,000.00
E. [/Steps and waist. C.M. 50 14,000.00 700,000.00
F.  ||150 mm Thick bed. S.M. 403 2,100.00 846,300.00
G. [[BRC mesh reinforcement type A142. S.M. 403 400.00 161,200.00
H. |Single layer 1000 gauge damp proof membrane. S.M. 403 100.00 40,300.00

Sawn formwork to:-

I.  [[Vertical sides of ground beam. S.M. 907 400.00 362,800.00
J. Edge of bed or riser 150mm high. L.M. 700 60.00 42,000.00
K. |IRaking cutting on formwork. L.M. 10 150.00 1,500.00

TOTAL CARRIED TO SUMMARY OF
SECTION NO. 3 KSHS. 3,257,100.00

3/3/1
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SECTION NO. 3 MAIN BUILDING ELEMENT NO. 4 EXTERNAL WALLS
[ 1TEM ] [ uNnIm | QTY | RATE || KSHS. CTS. |




SECTION NO. 3

ELEMENT NO.4

EXTERNAL WALLS

Approved blue stone medium dressed natural stone

walling bedded and jointed in gauged mortar (mix 1:4)

200 mm Thick wall in masonry stone.
Parapet walling
200 mm Thick parapet walling.

350 x 50 mm P.C.C. class 25 coping to Architectural
details.

Precast lintel in class 25 size 200 x 200 with 4No. Y12 and
Y8 at 200 centres.

Moulding

Class 25; 405 mm overall high concrete moulding
complete with reinforcement to Architectural details.

Special moulded formwork to edge of slab 275 mm high
comprising of 75 mm chamfered top, 75 mm edge and

125 mm curved bottom.

TOTAL CARRIED TO SUMMARY OF

SECTION NO. 3

S.M.

S.M.

L.M.

L.M.

L.M.

L.M.

1,812

470

224

168

224

224

1,800.00

1,800.00

500.00

1,500.00

800.00

600.00

KSHS.

3,261,600.00

846,000.00

112,000.00

252,000.00

179,200.00

134,400.00

4,785,200.00

3/4/1
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JOB NO. 11/19 PROPOSED RANAM APARTMENTS ON PLOT L.R. 209/13301, NAIROBI COUNTY

SECTION NO. 3 MAIN BUILDING

ELEMENT NO. 5 INTERNAL WALLS

ITEM

SECTION NO. 3

ELEMENT NO. 5

INTERNAL WALLS

Natural stone walling bedded and jointed in gauged

mortar (1:2:9) including hoop irons at every alternate

course

150 mm Thick reinforced every course with hoop iron.
100 mm Thick ditto.

200 mm But straight walls.

Ditto but curved.

Precast lintel in class 25 size 200 x 200 with 4No. Y12 and
Y8 at 200 centres.

TOTAL CARRIED TO SUMMARY OF

SECTION NO. 3

UNIT

S.M.

S.M.

S.M.

S.M.

L.M.

QTY

14,896

151

12,659

141

2,534

RATE

1,700.00

1,600.00

1,500.00

2,100.00

1,500.00

KSHS.

KSHS.

CTS.

25,323,200.00

241,600.00

18,988,500.00

296,100.00

3,801,000.00

48,650,400.00

3/5/1
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JOB NO. 11/19 PROPOSED RANAM APARTMENTS ON PLOT L.R. 209/13301, NAIROBI COUNTY
SECTION NO. 3 MAIN BUILDING

ELEMENT NO. 6 SUSPENED FLOORS

ITEM

SECTION NO. 3

ELEMENT NO. 6

SUSPENDED FLOORS

Vibrated reinforced concrete Class 25/20

200 mm Thick balcony floor slabs.

175 mm Thick floor slab.

Sawn formwork to:-

Horizontal soffits of 175 mm thick slab.
Ditto but to 200 mm thick slab.

Horizontal soffites of suspended slab not exceeding
3.5 m high.

Edge of suspended slab 75 -150mm high.

TOTAL CARRIED TO SUMMARY OF

SECTION NO. 3

UNIT

S.M.

S.M.

S.M.

S.M.

S.M.

L.M.

QTY

18,964

16,532

16,532

20,964

37,496

10,495

RATE

2,400.00

2,250.00

600.00

600.00

500.00

60.00

KSHS.

KSHS. CTS.

45,513,600.00

37,197,000.00

9,919,200.00

12,578,400.00

18,748,000.00

629,700.00

124,585,900.00

3/6/1
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JOB NO. 11/19 PROPOSED RANAM APARTMENTS ON PLOT L.R. 209/13301, NAIROBI COUNTY
SECTION NO. 3 MAIN BUILDING

ELEMENT NO. 7 STAIRS

ITEM

SECTION NO. 3

ELEMENT NO. 7

STAIRS

Vibrated reinforced concrete Class 25/20

Stairs.
Downstand beam.
150 mm Thick landing.

Sawn formwork to:-

Horizontal soffites of landings.

Sides and soffites of beam.

Sloping soffites of stairs.

Edge of suspended slab 75 - 150 mm high.
Ditto but string 225 mm extreme.

Riser 75 - 150 mm high.

Raking open string (extreme) wide including cutting to

treads and risers.
Raking cutting on formwork.

TOTAL CARRIED TO SUMMARY OF

SECTION NO. 3

UNIT

C.M.

C.M.

S.M.

S.M.

S.M.

S.M.

L.M.

L.M.

L.M.

L.M.

L.M.

QTY

88

45

200

200

603

431

1,058

238

604

14

21

RATE

14,000.00

14,000.00

2,100.00

600.00

600.00

600.00

100.00

150.00

100.00

200.00

240.00

KSHS.

KSHS.

CTS.

1,232,000.00

630,000.00

420,000.00

120,000.00

361,800.00

258,600.00

105,800.00

35,700.00

60,400.00

2,800.00

5,040.00

3,232,140.00

371
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JOB NO. 11/19 PROPOSED RANAM APARTMENTS ON PLOT L.R. 209/13301, NAIROBI COUNTY
SECTION NO. 3 MAIN BUILDING ELEMENT NO. 8 ROOFING & RAINWATER DISPOSAL
ITEM UNIT QTY RATE [ KSHS. CTS.

SECTION NO. 3

ELEMENT NO. 8

ROOFING & RAINWATER DISPOSAL

Vibrated reinforced concrete class 25/20 aggregate
including Sika or other and approved waterproofing
as described in:-

A. |[Beams. C.M. 332 14,000.00 4,648,000.00

B. [[200 mm Thick suspended roof slab laid to falls and cross
falls not exceeding 15° from the horizontal. S.M. 1,995 2,100.00 4,189,500.00

Steel sawn timber formwork as described in:-

C. |[|Soffits of solid suspended slabs 200 mm thick. S.M. 1,563 500.00 781,500.00
D. |[Edges of suspended slab 150-225 mm high. L.M. 313 90.00 28,170.00
Reinforcements

High tensile square twisted bars to B.S. 4461 in:-

E. [[All reinforcement bars of assorted sizes. KG. 69,042 150.00 10,356,300.00

Construction/expansion joint

F. |20 mm Thick "flexcell" or other equal and approved
expansion joint filler as before. S.M. 144 350.00 50,400.00

G. [[20 x 30 mm Thick mastic asphalt or other equal and

approved joint sealer as before. L.M. 144 1,500.00 216,000.00
To collection Kshs. 20,269,870.00
3/8/1
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SECTION NO. 3 MAIN BUILDING ELEMENT NO. 8 ROOFING & RAINWATER DISPOSAL
[ 1TEM ] [ uNnIm | QTY | RATE || KSHS. CTS. |




Walling
Load bearing natural stones from approved sources
minimum crushing strength 10N/mm? built to courses in
cement/sand (1:3) mortar as described in:-
A. ][200 mm Thick walling as before. S.M. 311 1,500.00 466,500.00
In precast concrete units
B. Painting to wall surfaces. S.M. 622 400.00 248,800.00
C. |[[Clay tiles to walls surfaces. S.M. 622 1,500.00 933,000.00
D. |500 x 400 mm High moulded coping to Architect's detail
including all labours as indicated and finished fair on all
exposed edges jointed on top of parapet wall (m.s) in
cement/sand (1:3) mortar comprising of 50 mm thick
3 No. rebates, 100 mm high thick 1 No. and 1 No. 150 mm
radius curved section. L.M. 161 2,500.00 402,500.00
V.R.C. class 25 in swimming pool
E. ]|200 mm Thick. S.M. 88 2,800.00 246,400.00
F.  |[Formwork to concrete wall surfaces. S.M. 176 500.00 88,000.00
G. [[Rebars to swimming wall. KG 2,300 170.00 391,000.00
H. [[Plaster to V.R.C wall surfaces (mix 1:3) . S.M. 176 400.00 70,400.00
l. Screed to receive floor tiles, 40 mm thick. S.M. 168 400.00 67,200.00
Ceramic wall tiles
J. 150 x 150 x 10 mm Thick. S.M. 88 1,600.00 140,800.00
K. ||Ditto but floor tiles. S.M. 168 1,800.00 302,400.00
To collection Kshs. 3,357,000.00
3/8/2
COSTING MASTERS & ASSOCIATES
JOB NO. 11/19 PROPOSED RANAM APARTMENTS ON PLOT L.R. 209/13301, NAIROBI COUNTY
SECTION NO. 3 MAIN BUILDING ELEMENT NO. 8 ROOFING & RAINWATER DISPOSAL
ITEM UNIT QTY RATE || KSHS. CTS.

Stairs to swimming pool




A. [Stainless staircase to swimming on chequered 2 No.
plate threads; 350 mm wide. Overall length 3.0 m;
complete with balustrading on either side. NO. 2 90,000.00 180,000.00

B. |[900 mm High 10 mm thick toughened glazing on top of
swimming poool fixed with necessary supports of aluminium
sections 75 x 50 mm at 1000 c/c, L.M. 36 15,000.00 540,000.00
Decking

C. [[Pool decking constructed as per details including wood
planks as per Architectural details. S.M. 83 5,000.00 415,000.00
Decking Railing

D. |Railing in mild steel sections R.H.S 50 x 50 mm overall
1,200 mm high complete with painting and well secured
fixing to approval. L.M. 30 6,000.00 180,000.00
Deck Access staircase

E. |[Allow for decking access stair case comprising of 2 No.
R.H.S size 150 x 75 x 4 mm strings; 9 risers at 150 mm
7 treads at 300 mm; wooden steps to Structural Engineer's
details complete with balustrading and painting. NO. 1 120,000.00 120,000.00
Roof interlocking tiles

F. |50 mm Thick clay interlocking tiles laid on waterproofed
surfaces. S.M. 1,995 1,500.00 2,992,500.00
To collection Kshs. 4,427,500.00
3/8/3
COSTING MASTERS & ASSOCIATES

JOB NO. 11/19 PROPOSED RANAM APARTMENTS ON PLOT L.R. 209/13301, NAIROBI COUNTY
SECTION NO. 3 MAIN BUILDING ELEMENT NO. 8 ROOFING & RAINWATER DISPOSAL
ITEM UNIT QTY RATE [ KSHS. CTS.

Rainwater disposal

U.P.V.C. pipes, gutters and fittings to B.S. 4576,




part 1 (reference to Terrain Product Hardbook PH.05)

150 mm Diameter downpipe with solvent welded joints
cast into concrete columns.

Extra for shoe 150 mm diameter.

Sika waterproofing to parapet walls.

150 mm Diameter "fulbora™ rainwater outlet cast into
concrete with and including jointing to pipes (m.s) including
creating openings for fulboras in reinforced concrete slab and
making good.

Sika waterproofing to parapet walls.

\Weatherguard paintinting to parapet walls.

To collection below

COLLECTION

From page : 3/8/1
3/8/2
3/8/3

From above

SECTION NO. 3

MAIN BUILDING

ELEMENT NO. 27

ROOFING & RAINWATER DISPOSAL

TOTAL CARRIED TO SUMMARY OF

SECTION NO. 3

L.M.

NO.

S.M.

NO.

S.M.

S.M.

864

42

42

42

622

622

1,200.00

1,100.00

1,100.00

1,500.00

1,800.00

400.00

Kshs.

KSHS.

1,036,800.00

46,200.00

46,200.00

63,000.00

1,119,600.00

248,800.00

2,560,600.00

20,269,870.00

3,357,000.00

4,427,500.00

2,560,600.00

30,614,970.00

3/8/4
COSTING MASTERS & ASSOCIATES




JOB NO. 11/19 PROPOSED RANAM APARTMENTS ON PLOT L.R. 209/13301, NAIROBI COUNTY
SECTION NO. 3 MAIN BUILDING

ELEMENT NO. 9 FRAME

ITEM

SECTION NO. 3

ELEMENT NO. 9

ERAME

Vibrated reinforced concrete class 25/20

Columns.

Beams.

Sawn formwork to:-

Vertical sides of columns.
Sides and soffites of beams; straight edges.

20 mm Thick "flexcell" or other equal and approved
expansion joint filler as before.

20 x 30 mm Thick mastic asphalt or other equal and
approved joint sealer as before.

TOTAL CARRIED TO SUMMARY OF

SECTION NO. 3

UNIT

C.M.

C.M.

S.M.

S.M.

S.M.

L.M.

QTY

2,060

2,107

12,830

23,800

1270

1,812

RATE

14,000.00

14,000.00

500.00

500.00

350.00

1,500.00

KSHS.

KSHS.

CTS.

28,840,000.00

29,498,000.00

6,415,000.00

11,900,000.00

444,500.00

2,718,000.00

79,815,500.00

3/9/1
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JOB NO. 11/19 PROPOSED RANAM APARTMENTS ON PLOT L.R. 209/13301, NAIROBI COUNTY

SECTION NO. 3 MAIN BUILDING

ELEMENT NO. 10 BUILDING SUPERSTRUCTURE STEEL REINFORCEMENT

ITEM

SECTION NO. 3

ELEMENT NO. 10

BUILDING SUPERSTRUCTURE STEEL REINFORCEMEN

ALL PROVISIONAL

High Tensile Steel Reinforcement

In assorted bars of sizes 8 mm to 32 mm diameter.

TOTAL CARRIED TO SUMMARY OF
SECTION NO. 3

UNIT

KG.

QTY

641,075

RATE

150.00

KSHS.

KSHS. CTS.

96,161,250.00

96,161,250.00

3/10/1
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JOB NO. 11/19 PROPOSED RANAM APARTMENTS ON PLOT L.R. 209/13301, NAIROBI COUNTY

SECTION NO. 3 MAIN BUILDING

ELEMENT NO. 11 DOORS (EXTERNAL & INTERNAL)

ITEM

SECTION NO. 3

ELEMENT NO. 11

DOORS (EXTERNAL & INTERNAL)

Doors & Windows

Powder coated Aluminium Doors

Extruded sections casements including 6mm thick

tinted glass powder coated aluminium doors, glass and

glazing in wash leather including matching aluminium

ironmongery and furniture 40mm wide permanent

vent, with nylon gauze and building in frames with

pinning lugs into blockwork and pointing all round in

cement mortar (1:3) as per architectural schedule

Door to suit opening size 7,100 x 2,400 mm high with
two sliding equal leaves as door DG..

2,000 x 2,400 mm Single leaf aluminium door as DN..

Ditto but 5,000 x 2,400 mm high double leaved door of
2 No. equal leaves of 750 x 2,400 mm high as DP.

Ditto but size 3,350 x 2,400 mm as door DQ.
Ditto but 3,550 x 2,400 mm as Dqa.

Ditto but 4,000 x 2,400 mm as door DR.
Ditto but 3,700 x 2,400 mm as DRa.

Ditto but 3,800 x 2,400 mm as DR 6.

Steel casement

2,000 x 2,100mm Metal louvred door overall dimension in 2 No.

shutters of 1,000 x 2,100 mm fixed in 100 x 50 mm RHS
framing and complete with ironmongery and approved
steel door locks as DA.

Ditto but 1,000 x 2,200 mm single leaf complete with
ironmongery as DAa.

Ditto but 900 x 2,100 mm as DH.

To collection

UNIT

NO.

NO.

NO.

NO.

NO.

NO.

NO.

NO.

NO.

NO.

NO.

QTY

76

36

36

72

18

17

13

RATE

205,000.00

57,600.00

144,000.00

97,000.00

102,000.00

115,200.00

106,000.00

109,400.00

30,000.00

25,000.00

25,000.00

Kshs.

KSHS.

CTS.

615,000.00

4,377,600.00

432,000.00

3,492,000.00

3,672,000.00

8,294,400.00

1,908,000.00

1,859,800.00

390,000.00

50,000.00

75,000.00

25,165,800.00

3/111
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JOB NO. 11/19 PROPOSED RANAM APARTMENTS ON PLOT L.R. 209/13301, NAIROBI COUNTY

SECTION NO. 3 MAIN BUILDING

ELEMENT NO. 11 DOORS (EXTERNAL & INTERNAL)

ITEM UNIT QTY RATE [ KSHS. CTS.
Timber doors
Wrot mahogany panelled doors
A. 50 mm Thick panelled door overall size 1,800 x 2,400 mm
comprising of 2 No. 900 x 2,100 mm openable
shutters and 2 N0.300 x 2,400 mm top fanlights approved
round vents; hand carved decorations on the surfaces as
main doors to Architectural details as DC. NO. 7 40,000.00 280,000.00
B. |[Ditto but 1,000 x 2,400 mm single leaf shutters as DL. NO. 319 20,000.00 6,380,000.00
Wrot mahogany
C. |25 mm Quadrant. L.M. 109 300.00 32,700.00
D. |75 x 25 mm Mahogany subframe. L.M. 109 400.00 43,600.00
E. [[75x 25 mm Splayed architrave of 3 labours. L.M. 109 400.00 43,600.00
F. |1200 x 50 mm Frame with three labours. L.M. 109 1,800.00 196,200.00
Frames
G. [[250 x 50 mm Frame ditto. L.M. 1,898 2,000.00 3,796,000.00
H. [[Hardwood as mahogany or other equal and approved
architraves size 75 x 25 mm with 3 labours. L.M. 1,898 400.00 759,200.00
I. |25 mm Hardwood quadrant. L.M. 1,898 300.00 569,400.00
To collection Kshs. 12,100,700.00
3/11/2
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JOB NO. 11/19 PROPOSED RANAM APARTMENTS ON PLOT L.R. 209/13301, NAIROBI COUNTY

SECTION NO. 3 MAIN BUILDING

ELEMENT NO. 11 DOORS (EXTERNAL & INTERNAL)

ITEM UNIT QTY RATE || KSHS. CTS.
Painting and decoration
A. |[Prime only backs of wood frames before fixing 200 - 300 mm
girth. L.M. 1,898 100.00 189,800.00
B. [[Apply 3 coats clear polyurathane varnish 200 - 300 mm
girth. L.M. 1,898 180.00 341,640.00
C. Ditto but to general surfaces of wood. S.M. 798 400.00 319,200.00
lron mongery
Supply and fix the following iron mongery as ""UNION"
catalogue or any other equal and approved.
D. |1100 mm Pressed steel butt hinges PRS 500 350.00 175,000.00
E. ||3-Lever brass mortice locks with leverfurniture and handles. NO. 326 3,500.00 1,141,000.00
Internal doors
45 mm Thick semi solid core flush door with mahogany
veneers with 200 x 50 mm hard wood frames with
3 labours 2 sided 2'" x 1'* architraves 3 labours.
F. |[Size 900 x 2100 mm high openable shutter with 900 x 300 mm
top fanlight as DE. NO. 2 10,000.00 20,000.00
G. [[Size 900 x 2100 mm high openable shutter as DI. NO. 20 8,000.00 160,000.00
H. |Size 900 x 2100 mm high openable shutter as DJ. NO 4 8,000.00 32,000.00
I Size 900 x 2100 mm high openable shutter as DK. NO. 498 8,000.00 3,984,000.00
J. Ditto but soft wood frames 2 labours 2 sides 2" x 1"
architraves. NO. 594 8,000.00 4,752,000.00
To collection Kshs. 11,114,640.00
3/11/3

COSTING MASTERS & ASSOCIATES




JOB NO. 11/19 PROPOSED RANAM APARTMENTS ON PLOT L.R. 209/13301, NAIROBI COUNTY

SECTION NO. 3 MAIN BUILDING

ELEMENT NO. 11 DOORS (EXTERNAL & INTERNAL)

ITEM

45 mm Thick semi solid core flush door 18 mm mdf

veneered door.

Size 900 x 2,100 mm high openable shutter with 900 x 300 mm
high top fan light as DD.

Size 1000 x 2100 mm high openable shutter and
1000 x 300 mm high top fan light as DT.

50 mm Ditto size 400 x 2400 mm high openable shutter
as DS.

45 mm Thick semi solid core flush door with painted glass
with 200 x 50 mm hw frame 2 labours 2 sides 2" x 1"
archictrave 2 labours 2 No. size 900 x 2100 mm high
openable shutters and 1800 x 300 mm high top fan light
as DM.

Powder coated aluminium doors with 6 mm tinted glass with

film in aluminium frames.

Size 4400 x 2700 mm high overal divided into 2 No. size
1200 x 2100 mm high fixed side lights and 2 No. openable
shutters size 1000 x 2100 mm high and 4400 x 600 mm high
top fan light as DB

Dito size 900 x 2100 mm high openable shutter but with
sand blasted glass as DU.

Internal door frames

Mahogany door frames

200 x 50 mm With 2 labours.

100 x 50 mm SW frame 2 labours.

To collection

UNIT

NO.

NO.

NO.

NO.

NO.

NO.

L.M.

L.M.

QTY

190

34

249

2,897

2,968

RATE

7,000.00

9,600.00

5,000.00

8,000.00

153,000.00

34,000.00

1,700.00

900.00

Kshs.

KSHS. CTS.

1,330,000.00

326,400.00

1,245,000.00

32,000.00

1,071,000.00

102,000.00

4,924,900.00

2,671,200.00

11,702,500.00

3/11/4
COSTING MASTERS & ASSOCIATES




JOB NO. 11/19 PROPOSED RANAM APARTMENTS ON PLOT L.R. 209/13301, NAIROBI COUNTY

SECTION NO. 3 MAIN BUILDING

ELEMENT NO. 11 DOORS (EXTERNAL & INTERNAL)

ITEM UNIT QTY RATE [ KSHS. CTS.
Hard wood architraves
A. 50 x 25 mm 2 labours. L.M. 2,897 300.00 869,100.00
B. [|Ditto but softwood with 2 labours in cypress or other
equal and approved. L.M. 2,968 250.00 742,000.00
C. |25 mm Quadrants in wrot mahogany or camphor or
equal approved. L.M. 2,897 100.00 289,700.00
D. [[Ditto but soft wood. L.M. 2,968 100.00 296,800.00
Painting and decoration
E. |[Prime only backs of wood frames before fixing 100 - 200 mm
girth. L.M. 5,863 120.00 703,560.00
F.  ||Apply 3 coats clear polyurathane varnish to wood surfaces
girth of 100 - 200 mm. L.M. 5,863 120.00 703,560.00
Apply 3 coats clear polyurathane varnish
G. [|200 - 200 mm Girth. L.M. 5,863 120.00 703,560.00
H. |Ditto but n.e 100 mm girth to architraves & quadrants. L.M. 7,760 60.00 465,600.00
I. ||Ditto quandrants. L.M. 7,760 60.00 465,600.00
J.  ||Ditto general surfaces of wood. S.M. 6,270 400.00 2,508,000.00
lronmongery
Supply and fix the following iron mongery as "UNION""
catalogue or any other equal and approved.
K. ]|100 mm Pressed steel butt hinges. PRS. 1790 350.00 626,500.00
L. [Melpa hinges. PRS. 945 350.00 330,750.00
M.  ||13-Lever brass mortice lock with lever furniture and handles. NO. 1595 3,500.00 5,582,500.00
N. |40 mm Rubber door stopper. NO. 979 250.00 244,750.00
To collection Kshs. 14,531,980.00
3/11/5
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JOB NO. 11/19 PROPOSED RANAM APARTMENTS ON PLOT L.R. 209/13301, NAIROBI COUNTY

SECTION NO. 3 MAIN BUILDING ELEMENT NO. 11 DOORS (EXTERNAL & INTERNAL)
ITEM UNIT QTY RATE [ KSHS. CTS.
COLLECTION
From page : 3/11/1 25,165,800.00
3/11/2 12,100,700.00
3/11/3 11,114,640.00
3/11/4 11,702,500.00
3/11/5 14,531,980.00
SECTION NO. 3
MAIN BUILDING

ELEMENT NO. 11

DOORS (EXTERNAL & INTERNAL)

TOTAL CARRIED TO SUMMARY OF
SECTION NO. 3 KSHS. 74,615,620.00

3/11/6
COSTING MASTERS & ASSOCIATES
JOB NO. 11/19 PROPOSED RANAM APARTMENTS ON PLOT L.R. 209/13301, NAIROBI COUNTY
SECTION NO. 3 MAIN BUILDING ELEMENT NO. 12 WINDOWS
[ 1TEM ] [ uNnIm | QTY | RATE || KSHS. CTS. |




SECTION NO. 3

ELEMENT NO. 12

WINDOWS

Aluminium windows

Bronze anodized aluminium 80 x 50 x 4mm thick

aluminium recessed sections with 6mm thick double

glazing with pinning lugs into blockwork or concrete;

40mm mosquito gauze permanent vents with all

ironmongery and accessories to architectural details and

approval as shown on window schedules; sizes as

described hereunder:-
A. ||Windows size 3,000 x 900 mm overall divided into

300 x 300 mm panes to Architectural schedules

type WA. NO. 95 24,700.00 2,346,500.00
B. ||Ditto but WB size 3,000 x 1,800 mm. NO. 4 49,400.00 197,600.00
C. [Ditto but 3,000 x 1,800 mm WC. NO. 6 49,400.00 296,400.00
D. |Ditto but 3,000 x 600 mm as WD. NO. 15 15,000.00 225,000.00
E. Ditto but 2,000 x 1,800 mm WE. NO. 24 31,600.00 758,400.00
F. |[Ditto 500 x 900 mm high windowas WF. NO. 39 5,000.00 195,000.00
G. [|Ditto 2,000 x 1,800 mm high window as WG. NO. 2 39,600.00 79,200.00
H. [|Ditto 500 x 1,500 mm high window as WA. NO. 286 8,200.00 2,345,200.00
1. Ditto 1000 x 900 mm high window as WI. NO. 133 8,000.00 1,064,000.00
J. Ditto 1,500 x 900 mm high window as WIA. NO. 3 12,000.00 36,000.00
K. [Ditto 6,000 x 1,500 mm high window as WJ. NO. 6 79,000.00 474,000.00
L. Ditto 2,000 x 1,500 mm high window as WK. NO. 361 27,000.00 9,747,000.00
M. [[Ditto 2000 x 1,500 mm high window as WKa. NO. 2 12,500.00 25,000.00
N. |Ditto 1,000 x 1,500 mm high window as WL. NO. 410 12,500.00 5,125,000.00
0. Ditto 1,000 x 1,500 mm high window as WM. NO. 216 21,400.00 4,622,400.00

To collection Kshs. 27,536,700.00

3/12/1

COSTING MASTERS & ASSOCIATES

JOB NO. 11/19 PROPOSED RANAM APARTMENTS ON PLOT L.R. 209/13301, NAIROBI COUNTY
SECTION NO. 3 MAIN BUILDING ELEMENT NO. 12 WINDOWS
ITEM UNIT QTY RATE || KSHS. CTS.

Aluminium Windows (Cont'd)




A. |[Ditto 1,600 x 1,500 mm high window as WN. NO. 123 21,400.00 2,632,200.00
B. |[Ditto 1,200 x 1,500 mm high as window WNa. NO. 109 15,800.00 1,722,200.00
C. |[[Ditto but 3,500 x 1,500 mm high window as WO. NO. 36 47,750.00 1,719,000.00
D. Ditto but 4,000 x 1,500 mm high windows as WP. NO. 35 56,000.00 1,960,000.00
E. ||Ditto but 3,500 x 900 mm high window WQ. NO. 36 28,700.00 1,033,200.00
F. |[Ditto but 1,350 x 1,500 mm as WR. NO. 73 17,300.00 1,262,900.00
G. |Ditto but 3,500 x 1,500 mm as WS. NO. 70 47,700.00 3,339,000.00
H. [Ditto but 3,000 x 900 mm as WT. NO. 28 20,000.00 560,000.00
l. Decorative grille burglar proofing as shown in architectural
drawings in 40 x 40 x 3mm RHS and 20 x 6mm flats in a
decorative pattern to the architect's approval. S.M. 3,950 2,000.00 7,900,000.00
Curtain rods
Steel curtain rods
J. 50 mm Diameter best quality mild steel curtain rods to
Architectural details. L.M. 2,856 2,000.00 5,712,000.00
Window Cill
K. [|250 mm Precast concrete cill in Class 20 concrete. L.M. 2,856 450.00 1,285,200.00
Skylight
L. |6 mm Double laminated toughened glass on 90 x 75 mm
aluminium sections for framing at 600 mm c/c with gaskets and
fixing on 100 x 50 mm R.H.S frame; all to Structural
Engieneer's details as attached; on plan 422 m?. NO. 1 2,110,000.00 2,110,000.00
Planters
M. |Planters complete in 3000mm x 600mm deep semicircular
done in 100mm Clas 20 RC frame, filled with red soil
mixed with manure with approved planted floers and
finishes to approval. NO. 42 10,000.00 420,000.00
To collection Kshs. 31,655,700.00
3/12/2
COSTING MASTERS & ASSOCIATES
JOB NO. 11/19 PROPOSED RANAM APARTMENTS ON PLOT L.R. 209/13301, NAIROBI COUNTY
SECTION NO. 3 MAIN BUILDING ELEMENT NO. 12 WINDOWS
ITEM UNIT QTY RATE [ KSHS. CTS.

Painting and Decoration

Prepare and apply three coats gloss paint to metal




Decorative grille work internally (both sides measured

flat). S.M. 7,900 400.00 3,160,000.00

Ditto to steel doors. S.M. 91 400.00 36,400.00

To collection below Kshs. 3,196,400.00

COLLECTION

From page : 3/12/1 27,536,700.00
3/12/2 31,655,700.00

From above 3,196,400.00

SECTION NO. 3

MAIN BUILDING

ELEMENT NO. 12

WINDOWS

TOTAL CARRIED TO SUMMARY OF

SECTION NO. 3 KSHS. 62,388,800.00

3/12/3
COSTING MASTERS & ASSOCIATES




JOB NO. 11/19 PROPOSED RANAM APARTMENTS ON PLOT L.R. 209/13301, NAIROBI COUNTY

SECTION NO. 3 MAIN BUILDING

ELEMENT NO. 13 EXTERNAL WALL FINISHES

ITEM

UNIT QTY RATE [ KSHS. CTS.
SECTION NO. 3
ELEMENT NO. 13
EXTERNAL WALL FINISHES
Gauged plaster (1:4) to:-
A. |[To lintel, beam and column surfaces. S.M. 3,030 400.00 1,212,000.00
B. |[|Ditto to block walls. S.M. 4,369 400.00 1,747,600.00
Wallmaster
C. ||Prepare and apply three coats and undercoat of wallmaster
to approval. S.M. 7,399 800.00 5,919,200.00
TOTAL CARRIED TO SUMMARY_ OF
SECTION NO. 3 KSHS. 8,878,800.00

3/13/1
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JOB NO. 11/19 PROPOSED RANAM APARTMENTS ON PLOT L.R. 209/13301, NAIROBI COUNTY

SECTION NO. 3 MAIN BUILDING

ELEMENT NO. 14 INTERNAL WALL FINISHES

ITEM

SECTION NO. 3

ELEMENT NO. 14

INTERNAL WALL FINISHES

Gauged plaster (1:2:9) to:-

Machine dressed stone wall.

Ditto but column, beam and reinforced concrete wall
surfaces.

Ditto but backing to receive tiles.

300 x 300 x 6 mm Coloured glazed tiles as described:-

Coloured glazed wall tiles.

Granite wall tiles or other equal and approved to lift walls
Painting

Prepare and apply three coats silk vinyl emulsion paint

to:-
Plastered wall surfaces.

Ditto but column and beam surfaces.

TOTAL CARRIED TO SUMMARY OF

SECTION NO. 3

UNIT

S.M.

S.M.

S.M.

S.M.

S\M

S.M.

S.M.

QTY

26,830

38,700

18,250

12,490

990

40,700

25,670

RATE

400.00

400.00

350.00

1,500.00

7,000.00

300.00

300.00

KSHS.

KSHS.

CTS.

10,732,000.00

15,480,000.00

6,387,500.00

18,735,000.00

6,930,000.00

12,210,000.00

7,701,000.00

78,175,500.00

3/14/1
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JOB NO. 11/19 PROPOSED RANAM APARTMENTS ON PLOT L.R. 209/13301, NAIROBI COUNTY

SECTION NO. 3 MAIN BUILDING

ELEMENT NO. 15 FLOOR FINISHES

ITEM

SECTION NO. 3

ELEMENT NO. 15

FLOOR FINISHES

Cement and sand (1:4) screed or backing

38 mm Thick to receive ceramic floor tiles.
38 mm Ditto to receive porcelain tiles.
40 mm Ditto to receive granito floor tiles.

Ceramic floor tiles

300 x 300mm Coloured ceramic floor tiles on floor
screed and pointed in coloured cement laid diagonally.

10mm thick 600 x 600mm Porcelain floor tiles to approval.

10 mm Thick approved high granito floor tiles
flooring laid on screed backing to architect's approval.

Tile skirting

10 x 150 mm High granito tile or other equal and approved
skirting to approval.

TOTAL CARRIED TO SUMMARY OF

SECTION NO. 3

UNIT

S.M.

S.M.

S.M.

S.M.

S.M.

S.M.

L.M.

QTY

10,678

5,880

17,143

10,678

4,880

10,143

11,175

RATE

400.00

400.00

400.00

1,800.00

2,100.00

2,100.00

300.00

KSHS.

KSHS.

CTS.

4,271,200.00

2,352,000.00

6,857,200.00

19,220,400.00

10,248,000.00

21,300,300.00

3,352,500.00

67,601,600.00

3/15/1
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JOB NO. 11/19 PROPOSED RANAM APARTMENTS ON PLOT L.R. 209/13301, NAIROBI COUNTY
SECTION NO. 3 MAIN BUILDING ELEMENT NO. 16 STAIR FINISHES
ITEM UNIT QTY RATE [ KSHS. CTS.

SECTION NO. 3

ELEMENT NO. 16

STAIR FINISHES

Gauged Plaster (1:2:9)

A. |[12 mm Thick plaster to sloping soffites. S.M. 431 350.00 150,850.00
B. |[Ditto but suspended soffites of landings. S.M. 200 350.00 70,000.00

Cement and sand (1:4)

C. |[|Ditto to tread 350 mm wide. L.M. 1058 100.00 105,800.00
D. [Ditto lining to riser 167 mm high. L.M. 1058 100.00 105,800.00
E. [[Raking ditto 150 mm (extreme) high. L.M. 238 100.00 23,800.00

Porcelain tiles as before

F. | Totread 350 mm wide. L.M. 1058 1,500.00 1,587,000.00
G. [|Extra over tread for non-slip grooved tile. L.M. 1058 450.00 476,100.00
H. ||Ceramic lining to riser 167 mm high. L.M. 238 1,000.00 238,000.00
1. Edges of waste/string 250 mm. L.M. 238 1,000.00 238,000.00

J. Raking ditto 167 mm (extreme) wide including cutting to
treads/risers profile. L.M. 63 200.00 12,600.00

Prepare and paint three coats silk vinyl emulsion

paint to:-
K. |Plastered soffites of beams/slabs. S.M. 431 400.00 172,400.00
L. [[Plastered sloping soffites. S.M. 200 400.00 80,000.00
To collection Kshs. 3,260,350.00
3/16/1

COSTING MASTERS & ASSOCIATES
JOB NO. 11/19 PROPOSED RANAM APARTMENTS ON PLOT L.R. 209/13301, NAIROBI COUNTY
SECTION NO. 3 MAIN BUILDING ELEMENT NO. 16 STAIR FINISHES
[ 1TEM ] [ uNnIm | QTY | RATE || KSHS. CTS. |




Main Staircase

Balustrading and railing : all joints ground smooth : one

shop coat primer undercoat and spray paint with

automotive metallic and gloss oil paint as directed : to

architect's detail

1200 mm high raking balustrading comprising of 40 x 25 x 3
mm thick stainless steel RHS balusters at 1000 mm centres :
2No. 25 mm x 2 mm CHC mid rails welded to balusters :
balusters cast into concrete at bottom end and fixed to
handrail (m/s)

Horizontal handrail comprising of 75 mm diameter x 3 mm
thick stainless steel CHS ; with and including timber infill ;
fixed onto 80 mm long lugs at 1000 mm centres, one end fish
tailed and built into concrete / blockwork

Balconies

Balustrades and railings : all joints ground smooth : one

shop coat primer undercoat and spray paint with

automotive metallic and gloss paint as directed : to

architects detail

1200 mm high raking balustrading comprising of 75 mm
diameter x 3mm thick stainless steel CHS handrail (M/S) ,
4No. 25 mm diameter x 3 mm thick horizontal middle rails
and 1INO. 40mm horizontal bottom rails : 80 mm long lugs,
one end fish tailed and built into concrete work : 1200 mm
long x 50 mm diameter x 3 mm thick balusters at 100 mm
centres ; plate brackets ; to architect's detailed drawing

Horizontal handrail comprising of 75 mm diameter x 3 mm
thick stainless steel CHS ; with and including timber infill ;
fixed onto 80 mm long lugs at 1000 mm centres, one end fish
tailed and built into concrete / blockwork

To collection

L.M.

L.M.

L.M.

L.M.

440

440

2,052

2,052

6,000.00

2,500.00

6,000.00

2,500.00

Kshs.

2,640,000.00

1,100,000.00

12,312,000.00

5,130,000.00

21,182,000.00

3/16/2
COSTING MASTERS & ASSOCIATES




JOB NO. 11/19 PROPOSED RANAM APARTMENTS ON PLOT L.R. 209/13301, NAIROBI COUNTY
SECTION NO. 3 MAIN BUILDING ELEMENT NO. 16 STAIR FINISHES

ITEM UNIT QTY RATE || KSHS. CTS.

COLLECTION
From page : 3/16/1 3,260,350.00

3/16/2 21,182,000.00
SECTION NO. 3
MAIN BUILDING

ELEMENT NO. 16

STAIR FINISHES

TOTAL CARRIED TO SUMMARY OF

SECTION NO. 3 KSHS. 24,442,350

3/16/3
COSTING MASTERS & ASSOCIATES




JOB NO. 11/19 PROPOSED RANAM APARTMENTS ON PLOT L.R. 209/13301, NAIROBI COUNTY
SECTION NO. 3 MAIN BUILDING

ELEMENT NO. 17 CEILING FINISHES

ITEM

SECTION NO. 3

ELEMENT NO. 17

CEILING FINISHES

12 mm -15 mm plaster (1:4) to:-

Soffites of suspended slabs

GYPSUM BOARD

12 mm Thick gypsum board ceiling well secured as per
architectural details.

100 x 50mm moulded cornice at the edges to approval.
Painting
Prime only back of wood not exceeding 100 mm girth.

To collection

UNIT

S.M.

S.M.

L.M

L.M.

QTY

18,288

280

296

296

RATE

400.00

3,000.00

500.00

60.00

Kshs.

KSHS.

CTS.

7,315,200.00

840,000.00

148,000.00

17,760.00

8,320,960.00

3/17/1
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JOB NO. 11/19 PROPOSED RANAM APARTMENTS ON PLOT L.R. 209/13301, NAIROBI COUNTY
SECTION NO. 3 MAIN BUILDING

ELEMENT NO. 17 CEILING FINISHES

ITEM

Prepare and apply three coats of plastic emulsion

paint on:-
Gypsum ceilings.
Ditto but concrete soffites.

Prepare and apply three coats gloss paint on wood

Surfaces not exceeding 100 mm girth.

To collection below

COLLECTION
From page : 3/17/1
From above

SECTION NO. 3

MAIN BUILDING

ELEMENT NO. 17

CEILING FINISHES

TOTAL CARRIED TO SUMMARY OF

SECTION NO. 3

UNIT

S.M.

S.M.

L.M.

QTY

280

18,288

296

RATE

400.00

300.00

60.00

Kshs.

KSHS.

KSHS.

CTS.

112,000.00

5,486,400.00

17,760.00

5,616,160.00

8,320,960.00

5,616,160.00

13,937,120.00

3/1712
COSTING MASTERS & ASSOCIATES




JOB NO. 11/19 PROPOSED RANAM APARTMENTS ON PLOT L.R. 209/13301, NAIROBI COUNTY
SECTION NO. 3 MAIN BUILDING ELEMENT NO. 18 FITTINGS & FIXTURES
ITEM UNIT QTY RATE [ KSHS. CTS.

SECTION NO. 3

ELEMENT NO. 18

EITTINGS & FIXTURES

A. ||Wardrobes in special hand carvings, all in wrot mahogany and
mahogany veneered M.D.F 20 mm overall size

3,600 x 2,800 mm high x 600 mm deep including divisions,
vertical sides and 400 x 2,100 mm shutters; all to
Architectural details. NO. 512 40,000.00 20,480,000.00

B. |[wall mirrors overall size 100 x 1,500 mm in 6 mm thick
silver with bevelled dges. NO. 512 4,000.00 2,048,000.00

C. [/Granite vanity tops for wash hand basins

fixed to wardrobes in 20 mm thick granite top; concrete
background and masonry walling complete with finishes. S.M. 651 23,000.00 14,973,000.00
D. |600 mm High level kitchen fittings to approval. L.M. 762 6,000.00 4,572,000.00

TOTAL CARRIED TO SUMMARY OF
SECTION NO. 3 KSHS. 42,073,000.00

3/18/1
COSTING MASTERS & ASSOCIATES
JOB NO. 11/19 PROPOSED RANAM APARTMENTS ON PLOT L.R. 209/13301, NAIROBI COUNTY
SECTION NO. 3 MAIN BUILDING SUMMARY
| M [ KSHS. CTS. |




11/19

PROPOSED RANAM APARTMENTS ON PLOT L.R. 209/13301,

NAIROBI COUNTY

SECTION NO. 3

MAIN BUILDING

SUMMARY
ELEMENT NO. PAGE NO.
1. BASEMENT 3/1/7 127,804,700.00
2. UPPER GROUND FLOOR GARDENING. 3/2/1 5,653,900.00
3. STEPS & RAMPS. 3/3/1 3,257,100.00
4. EXTERNAL WALLS. 3/4/1 4,785,200.00
5. INTERNAL WALLS. 3/5/1 48,650,400.00
6. SUSPENDED FLOORS. 3/6/1 124,585,900.00
7. STAIRS. 3/7/1 3,232,140.00
8. ROOFING & RAINWATER DISPOSAL. 3/8/4 30,614,970.00
9. FRAME. 3/9/1 79,815,500.00
10. BUILDING SUPERSTRUCTURE STEEL
REINFORCEMENT. 3/10/1 96,161,250.00
11. EXTERNAL OPENINGS. 3/11/6 74,615,620.00
12. WINDOWS. 3/12/3 62,388,800.00
13. EXTERNAL WALL FINISHES. 3/13/1 8,878,800.00
14. INTERNAL WALL FINISHES. 3/14/1 78,175,500.00
15. FLOOR FINISHES. 3/15/1 67,601,600.00
16. STAIR FINISHES. 3/16/3 24,442,350.00
17. CEILING FINISHES. 3/17/2 13,937,120.00
18. FITTINGS & FIXTURES. 3/18/1 42,073,000.00
TOTAL CARRIED TO GENERAL SUMMARY KSHS. 896,673,850.00
3/S
COSTING MASTERS & ASSOCIATES
JOB NO. 11/19 PROPOSED RANAM APARTMENTS ON PLOT L.R. 209/13301, NAIROBI COUNTY
SECTION NO. 3 MAIN BUILDING ELEMENT NO. 79 FITTINGS & FIXTURES
ITEM UNIT QTY RATE || KSHS. CTS.
SECTION 4 PC & PROVISIONAL SUMS
Allow for Kshs 134,163,000.00 to cover mechanical SUM 1 134,163,000.00 134,163,000.00

installations works complete.




Allow for attendance. SUM 1 1,341,630.00 1,341,630.00
Allow for profits. % 1 1,341,630.00 1,341,630.00
Allow for Kshs 140,000,000.00 to cover electrical
installations works complete. SUM 1 140,000,000.00 140,000,000.00
Allow for attendance. SUM 1 1,400,000.00 1,400,000.00
Allow for profits. % 1 1,400,000.00 1,400,000.00
Allow for Kshs 40,000,000.00 for contingencies. SUM 1 40,000,000.00 40,000,000.00
[TOTAL CARRIED TO SUMMARY 319,646,260.00
3/79/1
COSTING MASTERS & ASSOCIATES

JOB NO. 11/19 PROPOSED RANAM APARTMENTS ON PLOT L.R. 209/13301, NAIROBI COUNTY

SECTION NO. 3 GRAND SUMMARY

ITEM UNIT QTY RATE [[KSHS. CTS.

11/19
PROPOSED RANAM APARTMENTS ON PLOT L.R. NO. 209/13301, FOR

RANAM INVESTMENTS LTD
NAIROBI COUNTY




GRAND SUMMARY

PRELIMINARIES 18,036,074.00
PREAMBLES AND SPECIFICATIONS
MAIN BULDING BLOCK BUILDER'S WORKS 896,673,850.00
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Baseline Ambient Air Measurement Report — Ranam Investment Limited

EXECUTIVE SUMMARY

Ranam Investment Limited commissioned Airsense Environmental Lab Limited to conduct a baseline
ambient air quality assessment in preparation for their proposed development located along Likoni Lane,
Kilimani, Nairobi County, Kenya. The assessment was undertaken on the 5% of May 2025 and aimed to
establish existing environmental conditions before project implementation.

The assessment involved the monitoring of key air pollutants, including Particulate Matter (PMz.5 and PMyy),
Sulphur Oxides (SOy), Nitrogen Oxides (NOy), Carbon Monoxide (CO), Carbon Dioxide (CO3), and Total
Volatile Organic Compounds (TVOCS). Sampling was conducted at four strategic points within the project
area and one receptor location to capture spatial variations and identify any early exceedances that may

require mitigation.

During the site visit, several potential sources of air quality disturbance were observed, notably:
¢ Ongoing construction activities from a neighbouring site.
e Vehicular emissions from the adjacent Road.

To mitigate potential dust emissions, especially during excavation and construction activities, measures such

as the deployment of water bowsers for dust suppression are recommended.

The measured pollutant concentrations were evaluated against the Environmental Management and
Coordination (Air Quality) Regulations, 2024, and the World Health Organisation (WHO) ambient air quality
guidelines.

Particulate Dust

From the results analysis in Tables 4 and 5, the five points sampled for both PMio and PMas were within the
Environmental Management and Co-ordination (Air Quality) Regulations, 2024.

Oxides of Sulphur (SOz) and Oxides of Nitrogen (NO3)
From the results obtained, the five points sampled for SO, were within the EMCA regulations

The levels of NOz results at all the measurement points were within the Environmental Management and
Coordination Act (Air Quality) Regulations, 2024.

VOCs

Total VOC levels were all within the Environmental Management and Coordination Act (Air Quality),
Regulations, 2024, and the World Health Organisation's Air Quality Guidelines.

Carbon Dioxide and Carbon Monoxide (CO; & CO)

The levels of both Carbon dioxide and carbon monoxide were within the Environmental Management and
Co-otdination Act (Air Quality), Regulations, 2024 at all the measurement points assessed.
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ACRONYMS

EMCA

Environment Management and Co-ordination Act

VOCS: Volatile Organic Compounds

SO,
CO
CO;
PMio
PMazs
TSP
IFC
WHO
NO2
M3
Mg3
PPB
AVG

LOR: Limit of Reporting

BDL
TWA
Max
Min

Sulphur Dioxide
Carbon Monoxide
Carbon Dioxide

Particulate Matter Less than 10 Micrometres in Diameter
Particulate Matter Less than 2.5 Micrometres in Diameter
Total Suspended Particulate

International Finance Corporation

World Health Organisation

Nitrogen Dioxide

Cubic Meter

Milligrams pet cubic meter
Parts per billion

Average

Below Detection Limit
Total Weighted Average
Maximum

Minimum
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1.0 INTRODUCTION

Ranam Investment Limited commissioned Airsense Environmental Lab Limited to undertake a baseline
ambient air quality assessment to determine existing environmental conditions ahead of their proposed
hospital Development along Likoni Lane, Kilimani, Nairobi County, Kenya. The assessment was conducted
on the 5% of March 2025 and involved the measurement of concentrations of Total Suspended Particulates
(TSP), Particulate Matter (PM5.5 and PMy), Nitrogen Oxides (NOy), Sulphur Oxides (SOy), Carbon
Monoxide (CO), Carbon Dioxide (CO2), and Volatile Organic Compounds (VOC:s).

During the assessment, several potential sources of ambient air quality disturbance were noted, including:

e Ongoing construction activities from a neighbouring site

e  Vehicular emissions from the adjacent Pathway

Air samples were collected from four locations within the project site and one receptor point. The sampling
locations were selected following a site inspection conducted with a representative from Ranam Investment
Limited.

All measurements were evaluated against the threshold limits provided in the Environmental Management

and Coordination (Air Quality) Regulations, 2024, as well as the World Health Organisation (WHO) ambient
air quality guidelines.

2.0 LEGISLATION AND GUIDELINES

The company has an environmental policy and action plan designed to ensure that its operations comply with
the applicable national legislation, environmental and social safeguard policies and health and safety
guidelines. The air quality assessment results were compared to the ambient air quality tolerance limits set in
the Environmental Management and Coordination (Air Quality) Regulations, 2024.

2.1 ENVIRONMENTAL MANAGEMENT AND CO-ORDINATION ACT (AIR
QUALITY) REGULATIONS, 2024

The client shall ensure that the emission of the priority air pollutants prescribed in the Second Schedule is in
adherence to the Ambient Air Quality levels specified in the First Schedule. The regulations have an objective
to provide for the prevention, control and abatement of air pollution to ensure clean and healthy ambient air.
The first paragraphs-Numbered 58 and 59- of Part XI detail the requirements on monitoring and assessment
of ambient air quality, whereas the sixth paragraph- numbered 75- indicate the need for establishment of
baseline levels of priority air pollutants set out in the second schedule of the regulation under Part I; General
source pollutants and include; particulate matter, nitrogen oxides and sulphur oxides. The limits included in
the first schedule of the regulations are shown in Table 2 overleaf:
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Table 1 Offers a thorough overview of the environmental conditions, while a visual representation of the
surrounding area can be found in Appendix II. For a detailed pictorial illustration, please refer to Appendix 11
of this report.
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Table 2EMCA Air Quality Limits

EMCA Ambient Air Quality Tolerance Limits

Pollutant
PMio

PMa2s

Sulfur Dioxide (SOz2)

Nitrogen Dioxide (NO»)

Volatile organic carbon (VOC)

Carbon Monoxide CO

Carbon Dioxide CO;

TWA

24 hours**

24 houts

24 hours**

24 houts

24 hours

24 hours**

24 hours

Residential Rural & other Areas

(ng/md)
50

75

125

100

600
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2.2 World Health Organisation, Air Quality Guidelines

The World Health Organisation (WHO) Air Quality Guidelines (AQG) are intended for worldwide use but
have been developed to support actions to achieve air quality that protects public health in different contexts.
The International Finance Corporation (IFC), Environmental, Health and Safety Guidelines also refer to
WHO standards for ambient air quality. The guidelines are in the table below.

Table 3WHO Air Quality Guidelines

Pollutant Time Weighted Average Air Quality Guideline
Sulphur Oxides, SOx 24-Hr Mean 20pg/md3
Nitrogen Dioxide, NOx Annual Mean 40pg/m3
Respirable Particulate Matter (<10pm) 24-Hr Mean 50 pg/m?
PMzs 24-Hr Mean 25 pug/m?

In addition to guideline values, interim targets are given for each pollutant. These are proposed as
incremental steps in a progressive reduction of air pollution and are intended for use in areas where
pollution is high. These targets aim to promote a shift from high air pollutant concentrations, which have
acute and serious health consequences, to lower air pollutant concentrations. If these targets were to be
achieved, one could expect significant reductions in risks for acute and chronic health effects from air
pollution. Progress towards the guideline values should, however, be the ultimate objective of air quality
management and health risk reduction in all areas.
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3.0 AIR QUALITY MEASUREMENTS METHODOLOGY

3.1 Particulate Matter Sampling

The AQM-09 Air Quality Monitoring Station can measure both outdoor and indoor air pollutants in real-time,
measuring data quickly and accurately. It can be customized for different applications demands, the measurement
parameter can be chosen from the following: the gas type Ozone(Os3), Nitrogen Dioxide (NO2), Sulphur Dioxide
(8O2), Carbon Monoxide (CO), TVOCs, Particulate matter PMs and PMj, also the Noise, Meteorological
parameters (including of Temperature, Humidity, Wind speed, Wind direction, Barometric pressure), etc.

Installed with the famous brand sensor, with quick response, good linearity, stable performance and high

resolution, the minimum unit up to ppb;

Designed with an all-in-one type and easy installation.

The modular design makes the later maintenance very convenient.

With the function of remote parameter correction, it can save costs.

With the built-in pump, responds more quickly than the normal diffusion sampling type;

With the Double-layer protection box, preventing it from the external environment's influence;

It’s with the Wireless network adapter, transmitting the data by GPRS, also with an optional RS232
connection to display the data on the LED display screen;
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Table 4Description of the site — Ranam Investment Limited perimeter sampling points

Monitoring Point

Description of the sampling point

GPS Coordinates

MP1 Corner south of the Gate 1°17'0.9884"S, 36° 47' 14.66556™" E
MP2 Corner next to the swampy river area 1°17' 2.05908"S, 36° 47' 13.70832" E
MP3 Corner Left of the Gate area 1°17'1.66234"S, 36° 47' 15.98556" E
MP4 Corner at the Gate area 1°17'1.88844"S, 36° 47' 16.08144" E
MP5 Receptor point outside the site 1°17'1.1112"S, 36° 47' 16.35756" E

4.0 RESULTS

Table 5PM10 Analysis Results

Location Time Concentration WHO Air EMCA (Air Quality)
(hrs) pg/md3 Quality Reg. 2024
Guidelines PMm

AVG MAX MIN
MP1 24hrs 1111 13 8
MP2 8.44 9 7

24hrs 50 ng/m?24hrs
MP3 24hrs 5.67 7 4
MP4 2dhrs 13.33 16 11
MP5 2dhrs 21 23 19
Table 6PM2.5 Analysis Results
Location Time Concentration WHO Air EMCA (Air Quality)
Quality Reg. 2024
r m?3
(brs) he/ Guidelines PMz 5

AVG MAX MIN
MP1 2dhrs 3.55 5 2
MP2 24hrs 5 7 3

75 ng/m?324hts

MP3 24hrs 3.22 6 2
MP4 24hrs 8.67 12 6
MP5 24hrs 11.44 13 9

From the results analysis in Tables 5 & 6 above, the five points sampled for both PM1y and PM2s were within
the Environmental Management and Co-ordination (Air Quality) Regulations, 2024 and WHO guidelines.
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Table 7: NO2 & SO2 Analysis Results

Location Time NOx SO, EMCA (Air WHO Air

Concentration | Concentration Quality) Reg. Quality

(hrs) 1
5 5 2024 Guidelines

ng/m pg/m
MP1 24hrs 26 <L.42
MPp2 24hrs 1.6 <1.42 ORI DO

pg/m? pg/m’
MP3 24hrs 2.1 <1.42
MP4 SO, - 125 S$02-20 pg/m?3
24hrs 2.7 <1.42 pg/m?

MP3 24hrs 3.8 <1.42
Table 8VOC Analysis Results
Location Time TOTAL VOC EMCA (Air Quality)

(hss) Reg. 2024
MP1 24hrs <1
MP2 24hrs <1
MP3 24hrs <1
MP4 24hrs <1

VOC - 600 pg/m3
MP5 24hrs <1
Table 9: CO & CO; Analysis Results
Location Time (hrs) | CO COz Concentration EMCA (Air Quality) Reg. 2024
Concentration
mg/m3
mg/m3
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AVG AVG
MP1 24hrs 0.1 0.8
MP2 24hrs 0.1 0.4
5 mg/m?3
MP3 24hrs 0.1 0.5
MP4 24hrs 0.1 0.8
MP5 24hrs 2 1.3

5.0 CONCLUSION AND RECOMMENDATIONS

Particulate Dust

From the results analysis in Tables 5 and 6, the five points sampled for both PMio and PM, 5 were within the

Environmental Management and Co-ordination (Air Quality) Regulations, 2024.
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Oxides of Sulphur (SO2) and Oxides of Nitrogen (NO2)

From the results obtained, the five points sampled for SO were within the EMCA regulations. The levels of
NO:; results at the five measurement points were within the Environmental Management and Coordination
Act (Air Quality) Regulations, 2024.

VOCs

Total VOC levels were all within the Environmental Management and Coordination Act (Air Quality),
Regulations, 2024, and the World Health Organisation's Air Quality Guidelines.

Carbon Dioxide and Carbon Monoxide (CO2 & CO)

The levels of both Carbon dioxide and carbon monoxide were with the Environmental Management and Co-

ordination Act (Air Quality), Regulations, 2024 at all the measurement points assessed.
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APPENDIX I: GRAPHICAL PRESENTATIONS
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Ranam Investment Limited

‘\/_\/\//

=
o

O P N W & U1 O N O ©

12:44:12 12:45:12 12:46:12 12:47:12 12:48:12 12:49:12 12:50:12 12:51:12 12:52:12
5/5/2025 5/5/2025 5/5/2025 5/5/2025 5/5/2025 5/5/2025 5/5/2025 5/5/2025 5/5/2025

Figure 7 Mp2 PM10

Ranam Investment Limited

12:58:12 12:59:12 13:00:12 13:01:12 13:02:12 13:03:12 13:04:12 13:05:12 13:06:12
5/5/2025 5/5/2025 5/5/2025 5/5/2025 5/5/2025 5/5/2025 5/5/2025 5/5/2025 5/5/2025

Figure 8 Mp3 PM10

Page 19 of 25



Baseline Ambient Air Measurement Report — Ranam Investment Limited

Ranam Investment Limited
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APPENDIX II: PHOTO PLATES

MP1 Measurement in
progress

MP2 Measurement in
progress
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MP3 Measurement
progress

in

MP4 at the entrance gate

MP5  Receptor point

Measurement
progress

in
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Site Overview

Site Overview
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APPENDIX IV: EQUIPMENT CALIBRATION CERTIFICATE

Calibrate report

Product A Quality Monitor System Model AQM-09
Quantity 1pes Cali date February, 11 2026
Product No. 0C210200 296600
Appearance ZC0ean  ZNon corrosive @ No damage
NOZ ot 30, ppb €O ppm ) pot
P S g/ m MO/ m' TSP g/
Tormparature snd bumiday, U /%AN
Accuracy LINFS
resolution Qlppm  tepb  tug/m!
Response time o0
50, 0-2000ppb €0:0 200ppm NOZ: 0-2000ppb
03.0-2000ppb PM2.5.0-1000ug/m" PM10.0-1000ug/m*
ML 0-1000ug/m* TSP : 0-1000ug/m"*
TOVTE | wasvsionosonn Winddirect 0160
Atmospheric 600-1100 hpa  Tempersture; 20507 Humidity O%- 100%AN

!m.ﬂ- &

SAMIOMessarnd vl 39w/’

7.%nd weloci Messured value: 14 oM
Slemperstures Measumdwalie: 241 T

Power supply voltage | AC ZJovisonm
| = Power oW
— ” i " -
Testing condition Indoor Temperature: 25T  Mumidey,
Calibration gas €O 07 03 N2
LOO;  Cab gos concentistion:  _LOD peen Inipect concantrations _SAJ_____pem
230, Coll gos concentration: 1000 pob Inspect concentrations S8 pom
203 Col ges concentration: KR pob Inapect concentrations S92 pem
ANOL  Cad ot concentration: 1000 pot Innpect concentration:s S pom
Cali gas tost P2 S Menwred value: 45 _ug/m' TSP Messrnd wbee: 31 ug/m'

Wind dunctMestrod waber |18
Armospherc Weatwred vahoe 1002 hoe
ity femred valee 51 WAN

Tester: xiu tai chen
0QC : hong yan jin
Auditor: yan hui wang
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APPENDIX V: LAB DESIGNATION LETTER

@

nerma

messare e (1hs aetel mapne sen

NATIONAL ENVIRONMENT MANAGEMENT AUTHORITY

Mobile Lines: 0724.253 398, 0723.363 010, 0725.013 046 P.O. Box 67839, 00200
Telkom Wireless: 020-2101370, 020-2183718 Popo Road, Nairobi, Kenya
Incident Lines: 0786-101100, 074101100 E-mail: dgnematinema. go ke

Website: www nema. go, ke

NEMA/21/2/1LAB 65/AELL 18" February, 2022

AirSense Environmental Lab Litd
6" Floor, Room 6C, Lakeoil Plaza,
Along Lunga Lunga Road,

P.O Box 15225-00400,

NAIROBI
RE: LABORATORY DESIGNATION BY NEMA.

Pursuant to your application for designation, your laboratory was
inspected and evaluated based on ISO 17025 for laboratory competence
to carry out tests and samplings.

The AirSense Environmental Lab Ltd qualified and has in principle been
designated to undertake Air Quality analysis and Noise Level
Measurements subject to the attached terms and conditions.

However, pursuant to section 119 of EMCA 1999 the Gazettement will

take effect once the Authority places a notice in the Kenya Gazette. i

ALI MWANZEIL
For: DIRECTOR GENERAL

Our Environment, Our Life, Our Responsibility

IS0 9001 2015 Certified J}
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GLOSARRY OF TERMS

Ambient Noise
dB
dB(A)

EMCA
GPS
1SO
IFC
LA10
LA50

LA90

LAeq

LAmax
LAmin
MW
MSD

NEMA
Noise

Noise sensitive
Locations

WHO

The totally encompassing sound in a given situation at a given time, usually composed of
sound from many sources, near and far.

Decibels

Unit representing the sound level measured with the A weighting network of a sound
level meter. A- Weighted filter is an electronic circuit whose sensitivity to sound pressure
levels varies in the same way as the human ear.

Environmental Management Coordination Act
Global Positioning System
International Standard Organization

Intenational Finance Corporation

Those noise levels that are exceeded for 10% of each sample period
Those noise levels that are exceeded for 50% of each sample period
Those noise levels that are exceeded for 90% of each sample period

Value of A-weighted sound pressure level of a continuous steady sound that, within a
specified interval, has the same mean square sound pressure as a sound under
consideration whose level varies with time.

Maximum sound pressure level obtained during the measurement period.
Minimum sound pressure level obtained during the measurement period.

Megawatts

Medium Speed Diesel

National Environmental Management Authority

Any sound, that has the potential to cause disturbance, discomfort or psychological
stress to a subject exposed to it, or any sound, that could to cause actual physiological
harm to a subject exposed to it, or physical damage to any structure exposed to it, is
known as noise.

Any dwelling house, hotel or hostel, health building, educational establishment, place of
worship or entertainment, or any other facility or other area of high amenity which for
its proper enjoyment requires the absence of noise at nuisance levels

World Health Organization
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EXECUTIVE SUMMARY

Ranam Investment Limited contracted Airsense Environmental Lab Ltd to undertake Baseline noise level

assesment survey at their proposed contruction site at Likoni Lane, Nairobi County. The noise level
measurements were undertaken on the 5" May 2025 at their proposed construction site to determine and
evaluate the environmental noise levels in relation to applicable guidelines.

The objective of this baseline noise level survey was to provide noise data to identify the current noise
conditions before the construction commences. The measurements were carried out during diurnal schedules
at five pre determined points.

The noise at all monitoring locations were characterized with the main noise sources of reported levels being
from construction activities at a nearby plot, vehicular from Denis Prit Road, birds chirping and people
conversing.

The noise measurement results as shown in Table 0-1 indicate that the noise levels at all the monitoring
points were below the IFC guideline limit of 70 dB (A) but were above EMCA regulatory limits of 60 dB(A)
at the receptor point for the diurnal schedule.

Table 0-1: Ranam Investment Limited Diurnal Environmental Noise Level Results 05-05-2025

Point Of Measurement

MP1 Measurement Point 1 42.5
MP2 Measurement Point 2 46.8
MP3 Measurement Point 3 45.6
MP4 At the gate 49.4
MP5 Receptor point (Neighbouring residence 63.6

gate)
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1.0 INTRODUCTION

1.1  Project Background Information

The baseline noise level survey was proposed by Ranam Investment Limited to determine the prevailing
noise levels before the development of the proposed Ranam Investment Limited facility at Likoni Lane,

Kilimani Nairobi County.

Report Structure

The following chapter presents the projects approach and scope of works. Chapter 3.0 presents the legal
framework guidelines for maximum allowable noise. The methodology, measurement procedure and
instruments used for the noise measurement survey is presented in chapter 4.0. The results of the
measurements are presented and discussed in chapter 5.0. Chapter 6.0 of this report presents the conclusions
of the report. Graphical representations of the results in form of strip charts are shown in Appendix I of this

report.
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2.0 SCOPE OF WORKS

The scope of the project was to undertake baseline Environmental noise measurement in accordance with

the Environmental Management and Coordination guidelines on noise and excessive vibration pollution.

A Summary of the scope is shown in the Box 2.1 below.

Box 2-1: Summary of the Project scope

»  Measurement of the existing background Noise at representative Noise sensitive points.

»  Assess the impact of the noise generated on the surroundings. Compare the results with the

acceptable limits according to the reference country legislation and also the IFC World Bank

> Compile the findings of the noise assessment in a final report.

2.1 Approach
The following approach was adapted and used in determining the potential noise level impacts during

the diurnal schedule. Box 2.2 below presents a summary of the approach adapted for the noise measurement

Box 2-2: Noise measurement approach

’
’

Measurement of the existing background Noise at different Noise sensitive points;

The noise measurement was carried out on the 5" May 2025 at 5 monitoring points as indicated
in this report.

The ambulant measurements were executed during a period of 10 minutes.

Assessment of the impact of the area main activities and related activities by comparing the
measured results with the acceptable limits of EMCA legislation and IFC World Bank.

Compile the findings of the noise assessment in a final report.

2.2 Quality Control
All acoustic equipment used during the measurements was duly calibrated to a traceable standard. Field

checks were performed before and after each monitoring session. The full details of the noise level meter and

noise level meter calibrator is provided along with the current calibration certificates. Identification of each of

the measurement location was by GPS coordinates and photographic reports. A written record and

subjective notes for any extraneous noise events were also logged for the measurement periods.
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3.0 LEGISLATION AND GUIDELINES

The ambient noise levels (existing measurements + particular noise of the project) were evaluated against the
local legislation and guidelines; the Excessive Noise and Vibration Control Rules, 2009 (Legal Notice No.
61). Additionally, The World Bank (IFC) Environmental, Health and Safety Guidelines and the World Health

Organization Guidelines are used.

3.1 Noise And Excessive Vibration Pollution Control Regulations
The EMCA, 1999 part 101 provides for NEMA-Kenya to recommend guidelines for the abatement of

unreasonable noise and vibration pollution emitted into the environment from any source. Pursuant to this,

the Noise and excessive vibration pollution control regulations, 2009 (Legal Notice No. 61) were developed.

The Environmental Management and Coordination (Noise and Excessive Vibration Pollution Control)
Regulations, 2009 sets out maximum permissible noise levels in the First Schedule of the Regulation for
various zones. Part IV of the regulation’s states that where a sound source emits noise which fail to comply
with provisions of the Regulations, such person shall apply for a license to the Authority. Table 3-1 below

shows the different guideline values for different zone

Table 3-1: LEGAL NOTICE NO.61: Noise and Excessive Vibrations Pollution Regulations
Sound Level Limit dB(A) Noise Rating levels (NR)

(Leq, 14h) (Leq, 14h)

Time Frame
Day: 6:01am- 8:00 pm (Leq. 14h)

Night: 8:01pm-6:00 am (Leq. 10h) Day Night Day Night
A Residential:Outdoor 50 35 40 25
B Mixed Residential (with some 55 35 50 25

commercial and places of
entertainment)

C Commercial 60 35 55 25
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3.2 IFC/Wortld Bank Environmental, Health and Safety Guidelines (April, 2007)
IFC Noise Management Guidelines propose that where predicted or measured noise impacts from a project

exceed the applicable noise level guideline at the most sensitive point of reception, noise prevention and
mitigation measures be put in place. The guidelines indicate that for industrial and commercial areas, noise levels
should not exceed 70 dB (A). Residential, institutional and educational areas, noise levels should not exceed 55
dB (A) during day (07:00 to 22: 00 Hrs) and 45 dB (A) during night (22:00 to 07:00 Hrs). In both cases a

maximum increase of 3 dB (A) is allowed where background noise already exceeds the guideline value.

Table 3-2: (WB/IFC Group) Noise Management Guidelines

Receptor One Hour LA, (dBA)

07:00 — 22:00hrs 22:00 — 07:00hrs

Residential; institutional; 55 45
Educational
Industrial; Commercial 70 70

3.3 World Health Organization, Guidelines for Community Health

Table 3-3: WHO Guidelines for community noise in specific environments

Specific Environment Critical health Effects Time Base
(Hrs.)
Outdoor living area Serious annoyance, daytime and | 55 16 -
evening
Moderate annoyance, daytime | 50 16 -
and evening
School, playground Annoyance (External source) 55 During play | -
Outdoor
Industrial, commercial shopping
and traffic areas, indoors and | Hearing impairment 70 24 Hr 110
outdoors
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3.4 Noise Sources
The measurements were taken during a normal day and the following are the main noise sources at the project

area;

Box 3-1: Main Noise Emisions Sources

Contractions activities at a nearby plot
Vehicular from Denis Prit Road
Birds chirping

People conversing
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4.0 METHODOLOGY

The environmental noise level measurements were carried out with respect to the ISO 1996, Acoustics —

Description and Measurement of Environmental Noise, as shown below comprising the following:

7 Part 1: Basic quantities and procedures;
»  Part 2: Acquisition of data pertinent to land and land use.

7 Part 3: Application to noise limits.

The following subsections describe the methodology used in performing the noise measurements. Section 4.1
below shows the noise measurement locations and the probable sources of noise. The noise measurement

procedure and the instruments used are discussed in section 4.2 and 4.3 of this chapter.

4.1 Environmental Noise measurement points
The environmental noise measurement was conducted at the following points within the proposed

construction site for the Ranam Investment Limited.



1% Airsense

Table 4-1: Environmental Noise Measuement Points

ID Measuring Point Noise sources Gps Coordinates
MP1  Measurement Point 1 $1017°0.9884”
E36°47°14.66556”
MP2 Measurement Point 2 Vehicular from Denis Prit Road $1017°2.05908”
E36°47°13.70832”
MP3 Measurement Point 3 Birds chirping, Vehicular from Denis Prit | S1°17°1.66234”
Road E36°47°15.98556”
MP4 At the gate People conversing, Construction activities at | S1°17°1.88844”
a nearby plot. E36047°16.08144”
MP5 Receptor point Construction activities at a nearby plot. S10171.1112”
(Neighbouring residence E36°47°16.35756”
gate)

TAG: Noise measurement points

4.2 Measurement Procedure

For all the measured points a duly calibrated Type 1 Precision impulse integrating Sound level meter set at
fast response was used. Field calibration checks were done before and after each measurement schedule. Ten
monitoring points were identified for measurements to determine the environmental noise levels.
Measurements were done during the Diurnal (daytime) schedule.

The measurements were done for a period of 10 minutes at each of the monitoring locations and sessions

logs done after every ten seconds. For each session the LA, LA, LA, LA LA, LA, LAy, and

eq> peak (max),

the probable sources of noise were recorded. In addition, the procedures in box 4.1 below were applied

during the measurement period
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Box 4-1: Summary of measurement Procedure

Inspection of the monitoring locations and the implicated activities;

Compiling photographic reports of the monitoring locations and surroundings;

Calibration of the sound level meter before and after each measurement;

’

4

7 Identification of the environmental measurement points with a GPS;

’

> Atall positions the microphone was mounted on a tripod approximately 1.5m above ground level;
4

Noise levels expressed in decibels, A-weighted sound pressure level (dBA).

4.3 Measurement Instruments
The noise measurement instruments used for the activity are as shown in box 4.2 below

Box 4-2: Noise measurement equipments

> Precision Type 1 accuracy Integrating Sound Level Meter -Serial Number 0004897 - (Manufacturers:
Larson and Davis Model 824 SLM).

> Tripod Stand.

> Acoustic Calibrator- (The sound level meter was calibrated before and after the measurements as per
method requirements)

7 Open Field Microphone.
»  GPS, Germin eTrex 12-Channel.

7 Digital camera.

The Calibration certificates for the acoustic instruments are attached in Appendix III of this report.
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5.0 MEASUREMENT RESULTS

5.1 Environmental Noise Measurement Results
The baseline noise measurements were carried out during the Diurnal schedule within Ranam Investment

Limited proposed construction plot. Tables 5.1 below present obtained diurnal results.

Table 5-1: Ranam Investment Limited Diurnal Environmental Noise Level Results 05-05-2025

Point Of Measurement

MP1 Measurement Point 1 425
MP2 Measurement Point 2 46.8
MP3 Measurement Point 3 45.6
MP4 At the gate 49.4
MP5 Receptor point (Neighbouring residence 63.6

gate)



§ Airsense

6.0 CONCLUSION

The noise level measurements were undertaken to determine and evaluate the baseline environmental
noise levels in relation to applicable guidelines. Noise measurements were carried out at five monitoring
points and this was to determine and characterize the environmental noise levels during the normal
activities in the area.

The noise measurement results as shown in Table 0-1 indicate that the noise levels at all the monitoring
points were below the IFC guideline limit of 70 dB (A) but were above EMCA regulatory limits of 60
dB(A) at the receptor point for the diurnal schedule.

The main noise sources of reported levels are from construction activities at a nearby plot, vehicular

from Denis Prit Road, birds chirping and people conversing.
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7.0 APPENDICES

7.1 APPENDIX 1:SELECTEDGRAPHICAL REPRESENTATION OF NOISE MEASURMENT
RESULTS

7.1.1 Graphical representation of diurnal environmental noise levels

Ranam Investment Limited
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Figure 1 Measurement Point 1

Ranam Investment Limited
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Figure 2 Measurement Point 2
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Ranam Investment Limited
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Figure 3 Measurement Point 3
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Figure 4 At the gate
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Figure 5 Receptor (Neighbouring Residence gate)
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Measurement Point 1

Measurement Point 2
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Measurement Point 3

At the gate
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Receptor point (Neighbouring

residence gate)
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7.3 APPENDIX III: EQUIPMENT CALIBRATION CERTIFICATE

Kanya Busea of Standards KEBS)
PO Box S974-00200 ——
NAIRCE! 2,
Tol £+ 251 0X)) B8N0 ks

it ek et org CALINRATION Al
Calibration Certificate

Page...1...0of...2...pages

REQUESTED BY: THE FOOD BENCH LTD

ADDRESS : P.O. BOX 79644-00200 NAIROBI
EQUIPMENT: SOUND CALIBRATOR

TYPE/MODEL : CAL 200

SERIAL NO. : 16666

MANUFACTURER: LARSON DAVIS

LABORATORY : ACOUSTICS AND VIBRATION - NP 15
DATE: 2024-05-29

CERTIFICATE NO.: KEBS/MET/19/16/3/11/65

STICKER SERIAL NO: MET/15/24/05/0005

1.0. STANDARDS AND REFERENCE EQUIPMENT USED
« Briel & Kjeer laboratory standard sound calibrator Type 4231 S/No. 2524771
 PCB microphone type 377A13 S/No. 128533
e ACS-101 Signal Analyser S/No. 20120417-03

2.0. METROLOGICAL TRACEABILITY

This calibration certificate documents traceability to the National measurement
standards, and to the units of measurement realized at KEBS, or other
recognized national standards laboratories according to the International
System of Units (Sl). KEBS is a signatory of the CIPM Mutual Recognition
Arrangement (CIPM MRA) and where there is no published Calibration and
Measurement Capabilities (CMCs), KEBS has documented the traceability of
the standard equipment used in 1.0 above.

3.0. CALIBRATION PROCEDURE
The sound calibrator was calibrated using Kenya Bureau of Standards Calibration
Procedure MET/15/CP/05: Sound calibrator calibration by comparison.

Prepared By: Collins Taiti Date: 2024-05-29

Checked By: Samuel Gacheru
~ OFd o= Swmiant Gacderve, o~ KERY Ou-Mariger Thctical

Lt ot gy, vomvedcgaheris wh e vy ¢ <HE
*&“‘“- Dot 20040539 111 35 42700

Signed

For: Director Metrology and Testing

Caltvation cartificate without signatire and vevification code Js nol vadd This cerifuiale has been lssued withou! anry alleration and may not
be reproduced olher han in full excepl with the approval of the Managing Direclor KEBS. I undefivered, please redun o the above address
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Likoni Lane, Kiliman.

Executive Summary.

Ranam Investment Ltd is undertaking a proposed development on a site located along Likoni Lane, in
the Kilimani area of Nairobi. The project entails the design and construction of a well-structured facility

aimed at meeting both current and future functional requirements of the area.

A total of five (5) test locations were investigated to a depth of 10.0 meters below ground level.
Subsurface conditions across the site were generally consistent, with the soil profile predominantly
characterized by rock formation. The presence of rock was evident throughout most of the depth,
indicating shallow bedrock conditions and a geologically stable formation suitable for supporting

engineered structures

Item Description

Foundation Type Pad foundation

Allowable Bearing Capacity BHO1 (750kpa)
BHO02 (1500kpa)
BHO3 (750kpa)

BHO04 (1000kpa)
BHO5 (1100kpa)
Foundation Depth 1.20m

Foundation Ground Primarily competent rock with localized zones
of fractured and weathered rock.

Concrete Class Concrete grade C25

Corrosion level Normal but concrete to be compacted to
protect the steel members
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1.0 INTRODUCTION.
1.1 Background.

The proposed development site is located along Likoni Lane in the Kilimani area near Yaya Center in
Nairobi, Kenya. The site is situated within a well-established urban neighborhood characterized by a
mix of residential apartments, commercial establishments, and social amenities. It enjoys convenient
access via major roads such as Argwings Kodhek Road and Ring Road Kilimani, which link the area to

the Nairobi Central Business District and adjacent suburbs.

The terrain in this part of Nairobi is gently undulating, with an average elevation of approximately 1,790
meters above sea level, typical of the city’s highland topography. The region experiences a moderate
equatorial climate with bimodal rainfall patterns, and the immediate surroundings include mature trees,
landscaped plots, paved roads, and existing urban infrastructure, making it suitable for a range of

building developments.

The Client contracted a professional Geo technical and Material Engineering firm trading as
Drecomatts Ltd, based in Nairobi, to undertake the Ground Investigation, laboratory tests, data analysis
and report. The Geo technical investigations were conducted in accordance with BS 5930: 1999 “Code

of Practice for Site Investigations “and BS 1377 “Code of practice for Laboratory testing”

Five boreholes were excavated to a maximum 10 meters below the ground level. Disturbed soil samples

were abstracted for each change of layer and taken to the laboratory for further analyses.

The Geotechnical contractor’s responsibility under this contract was to carry intrusive sampling,

collection of field data, laboratory testing and interpretation of ground conditions encountered .

Drecomatts Limited personnel are not the designers and are not responsible for validation of any
proposed design. The information provided is however expected to be sufficient for a competent

designer to undertake the design of all relevant parts of the structures.

1.2 Objective.
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The purpose of this survey was to investigate and provide reliable, specific and detailed information

about the physical, and mechanical properties of this site. , to provide the designer with the necessary

information required for a safe and economic design of the foundation.

To establish the in situ soil bearing capacity, analyze the field findings and give recommendation.The

overall purpose was to evaluate the conditions of the existing soils to generate necessary data for

foundation design.

The specific objectives are to:

Ascertain the soil profiles at the locations of the proposed substructure foundation

Establish strength in terms of soil bearing capacity (Ultimate and allowable bearing capacities),

associated settlements through plasticity and grading
Plasticity Index (PI) will aid in classifying soil and predicting its comprehensibility and cohesion
For grading, Well-graded soils (broad particle size distribution) typically exhibit better
compaction and higher strength.

Classify soils of the proposed project area.

1.3 Scope of Geotechnical Investigation.

The scope of the geotechnical investigations comprised of the following:

1. Review of available data pertinent to the site.

2. Making visits to the site in order to collect information about including topography, geological

features and other properties.

3. Excavating five boreholes down to 10 m below ground level, Logging and collecting bulk soil

samples at each soil layer.

4. Performing the necessary field and laboratory tests.

5 Carrying out geological description including logging

6 Registering the ground water occurrence (depth of water table) for each trial pit and

7 Laboratory testing including classification properties i.e. particle size distribution , Atterberg limits,

moisture content, bulk density

8. Applying engineering analysis on the field findings and laboratory results.

6. Developing conclusions and recommendations concerning bearing capacity and associated settlement.

Site Description
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The proposed development site is located in Kilimani, Nairobi County, near Yaya Center, within a well-
established urban neighborhood. The area is characterized by a mix of residential, commercial, and
institutional developments, offering excellent connectivity via major roads such as Argwings Kodhek
Road and Ring Road Kilimani. The terrain is gently undulating, consistent with Nairobi’s central
highland topography, at an average elevation of approximately 1,790 meters above sea level. The region
experiences a moderate equatorial climate, with two rainy seasons annually. The immediate
surroundings include mature vegetation, landscaped plots, and developed infrastructure, making the

location well-suited for a variety of building developments.

Sketch of the Site
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2.0 GEOTECHNICAL INVESTIGATION.
2.1 Introduction.
All exploratory activities were conducted in accordance with BS 5930: 1990 “Code of Practice for Site
Investigations” .The works comprised drilling five boreholes, sampling, logging, backfilling of the
excavated testing points, and laboratory testing. Subsequent sections of this report show the details

recorded during the investigation.

2.2 Excavation, Sampling and Logging.

The boreholes were profiled according to ‘A Guide to Practical Geotechnical Engineering in Southern
Africa: 1995” and BS 5930:1990. The test point was later backfilled.
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3.0

ROCK ASSESSMENT

Empirical Bearing Capacity Guidelines (for rock masses)

According to standard literature like Bowles (2017), ISRM guidelines, and Hoek & Brown

classification:

Rock Mass Quality RQD Description Allowable Bearing
(%) Capacity (qu, kN/m?)
Excellent to Good >75% Very strong, intact rock 1500 — 4000+
(massive/intact)
Fair (moderate jointing) 50-75% | Moderately strong, 750 — 1500
jointed rock
Poor to Very Poor <50- Weak zones, fractured or | 200 — 750
(fragmented/weak) 60% weathered
3.1 BH1 Analysis (010 m)
Table 1: Data Summary per Meter

Depth (m) Pieces (cm) Total (cm) | >10 cm Pieces (RQD)

0-1 5,10 15 0

1-2 3,310, 20, 20, 10,5 71 20, 20

2-3 65, 30 95 65, 30

3-4 10, 30, 40, 10 90 30, 40

4-5 10, 5, 5, 40, 30 90 40, 30

5-6 30, 5.5, 40, 5 80.5 30, 40

67 20, 40, 25, 15, 10 110 20, 40, 25, 15

7-8 10, 20, 20, 10, 30, 10 ' 100 20, 20, 30

8-9 20, 20, 10, 20, 20,5 | 95 20, 20, 20, 20
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9-10

Calculations:

10, 5, 35, 30, 20 100 35, 30, 20

Total Recovered:
=15+71+95+90+ 90+ 80.5+ 110 + 100 + 95+ 100 = 846.5 cm

Core Recovery:
= (846.5/1000) x 100 = 84.65%

Total RQD Pieces:
=0+40+95+70+70+ 70+ 100+ 70 + 80 + 85 =680 cm

RQD:

= (680 /1000) x 100 = 68.0%

Estimated Bearing capacity based on rock assessment=750kpa

3.2 BH2 Analysis (0-10 m)

Table 2: Data Summary per Meter

Depth (m) Pieces (cm) Total (cm) | >10 cm Pieces (RQD)
0-1 5,12,8,0 25 12

1-2 10, 3,20, 20,25 78 20, 20, 25

2-3 60, 22, 15 97 60, 22, 15

34 15, 25, 13,54 58.4 15, 25

4-5 85, 13 98 85, 13

5-6 20, 20, 30, 3, 27 | 100 20, 20, 30, 27

67 30, 20, 30, 15 95 30, 20, 30, 15

7-8 30, 30, 22, 15 97 30, 30, 22, 15

10
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8-9 5,5, 8, 25, 10 53 25
9-10 30, 35, 35, 35, 27 162 30, 35, 35, 35, 27
Calculations:

Total Recovered:
=25+78+97+584+98+ 100+ 95+ 97 + 53 + 162 = 863.4 cm

Core Recovery:
= (863.4/1000) x 100 = 86.34%

Total RQD Pieces:
=12+65+97+40+98 +97 + 95+ 97 + 25 + 162 = 788 cm

RQD:
= (788/1000) x 100 = 78.8%

Estimated Bearing capacity based on rock assessment=1500kpa

3.3 BH3 Detailed Analysis (0-10 m)

Table 3: Per-Meter Breakdown

Depth (m) Pieces (cm) Total (cm)  RQD Pieces (>10 cm)
0-1 Rock-brown silty clay (loose, soft) 0 0

1-2 Weathered fragmented soil 10 0

2-3 3, 5, 10, 20, 3, 20, 35 96 20, 20, 35

3-4 10, 8, 40, 10, 20, 10 98 40, 20

4-5 25, 3, 3, 30,10 71 25, 30

5-6 15, 25, 15, 40, 5 100 15, 25, 15, 40

6-7 17, 40, 40 97 17, 40, 40

7-8 10, 30, 40, 15 95 30, 40, 15

8-9 5, 60, 10, 25 100 60, 25

11
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9-10 20, 5, 30, 30, 10, 5 100 20, 30, 30

Calculations

Total Recovery:
=0+10+96+98+ 71+ 100 + 97 + 95 + 100 + 100 = 867 cm

Core Recovery:
= (867 /1000) x 100 = 86.70%

RQD Lengths:
=0+0+75+60+55+95+97+85+85+80=632cm

RQD:
= (632 /1000) x 100 = 63.2%

Estimated Bearing capacity based on rock assessment=750kpa

Table 4: BH4 Summary Table

Depth Pieces (cm) Total Length | RQD Pieces >10 = Core Recovery RQD
(m) (cm) cm) (%) (%)
0-1 3,533 14 — 14% 0%
1-2 3,3,33332 2 — 20% 0%
2-3 3,3, 5,10, 25, 20, 94 10, 25, 20, 28 94% 83%
28
3-4 10, 75, 13 98 10, 75, 13 98% 98%
5-6 10, 50, 10, 10,15 95 All 95% 95%
67 40, 50 90 All 90% 90%
7-8 10, 15, 5,30,30 | 90 10, 15, 30, 30 90% 85%
8-9 50, 10, 20, 15 95 All 95% 95%
9-10 70, 27 97 All 97% 97%

12
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Overall Calculations

Total Drilled Length =9 m x 100 cm = 900 cm

Total Recovery =14 +20+94+98+95+90 +90 + 95+ 97 =693 cm

Core Recovery (%) = (693 /900) x 100 = 77.0%

RQD Length (>10 cm) = 0 + 0 + 83 (2-3 m) + 98 + 95 + 90 + 85 + 95 + 97 = 643 cm

RQD (%) = (643 / 900) x 100 = 71.4%

Based on recovery and RQD classification (moderate to good rock mass),
Estimated Allowable Bearing Capacity = 1000 kPa

Table 5: BH5 Summary Table

Depth Pieces (cm) Total Length = RQD Pieces >10 | Core Recovery RQD
(m) cm) (%) (%)
0-1 1,2,1,5 9 — 9% 0%
1-2 3, 30, 30 63 30, 30 63% 60%
2-3 30, 40, 5, 20 95 30, 40, 20 95% 90%
34 "Highly — — Very Low (est.) 0%
fragmented”

4-5 25, 15, 15, 40,20 | 115 All 115% 115%
5-6 30, 10, 10, 20,20 | 90 All 90% 90%
67 10, 30, 50 90 All 90% 90%
7-8 30, 30, 30, 55 145 All 145% 145%
8-9 30, 30, 30 90 All 90% 90%
4-10* 2,15,70 87 15,70 87% 85%

13
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Overall Calculations
Total Drilled Length: 9 m x 100 cm = 900 cm

Total Recovery (sum of lengths, ignoring 3—4 m):
=9+ 63+ 95+ 0 (estimated) + 115 + 90 + 90 + 145 + 90 = 697 cm

Core Recovery (%) = (697 / 900) x 100 = 77.4%

Total RQD Length =
0+60+90+0+115+90+90 + 145 + 90 = 680 cm

RQD (%) = (680 /900) x 100 = 75.6%
Estimated Bearing Capacity

Based on moderately strong to strong rock mass with good RQD:
Estimated Allowable Bearing Capacity = 1100 kPa

1
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4.0 ANALYSIS, CONCLUSION, AND RECOMMENDATIONS

4.1 Analysis

The geotechnical investigation conducted at the proposed development site along Likoni Lane, Kilimani,
reveals that the subsurface profile is predominantly composed of weathered and fractured rock, with

occasional thin layers of residual soil in the upper 1-2 meters.

Data obtained from boreholes BH1 to BH5 show that from depths of approximately 2 meters and below,
the recovered material primarily consists of competent rock with variable degrees of weathering and

fracturing.

o Core recovery ranges between 67% and 87%,

e Rock Quality Designation (RQD) ranges between 58% and 79%,
indicating that the rock mass is moderately fractured and possesses fair to good engineering
characteristics.

e BH1 and BH2 display higher RQD values (>68%) and core recovery above 84%, suggesting
favorable ground conditions for shallow foundations.

o BH3, BH4, and BH5 reveal more heterogeneous profiles, with moderately to heavily fractured
rock, and lower recovery and RQD in some sections. These variations suggest localized zones

that may require treatment or special consideration during construction.

The encountered rock is likely of metasedimentary or volcanic origin, given its fractured nature and
depth profile. No presence of expansive clays or problematic silts was noted, thus moisture-induced

volume changes are not a primary concern.
4.2 Conclusion

The geotechnical profile of the site is generally favorable for structural development, with rock
encountered within shallow depths (typically under 2 m). The rock mass provides adequate bearing
capacity and exhibits low compressibility, making it suitable for supporting low- to mid-rise building

structures on shallow foundations.

15
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However, the variability in RQD and recovery—especially in BH3 to BH5— suggests that site-specific
foundation designs may be required to accommodate zones of more fractured rock and avoid differential

settlement.

4.3 Recommendations

4.3.1 Foundation Preparation

o Excavate any loose or highly weathered layers in the top 1-2 meters and replace with well-
compacted granular fill where necessary.
e Infractured rock zones (e.g., BH4 and BH5), consider stabilization techniques such as lime or

cement treatment, or the use of geogrids beneath foundations.
4.3.2 Foundation Design

o For areas with good rock quality (BH1, BH2), standard shallow footings bearing directly on the
rock or engineered fill are appropriate. Adopt a pad foundation

e In zones with variable recovery and low RQD (BH3-BH5), use wider footings or raft
foundations to minimize differential settlement.

« If heavier superstructures are planned, consider targeted deep foundation design assessments

(e.g., boreholes beyond 10 m).
4.3.3 Construction Materials

e Use granular fill or crushed rock bedding layers where rock is fractured or uneven.
e All concrete works (e.g., footings, columns, plinths) should use a minimum compressive strength
of 25 MPa.

o If groundwater shows aggressive chemical properties, use sulfate-resistant cement.

16
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4.3.4 Drainage and Monitoring

o Design effective surface and subsurface drainage to prevent water accumulation and accelerated

weathering in fractured zones.
e Implement construction-phase and post-construction monitoring, especially in BH4-BH5 zones,

to detect any early settlement or performance anomalies during the first 6-12 months.

17
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6.0 APPENDICES.

6.1 Appendix 1: Core Boxes for Rock Profiles
BH1

BH2
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