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EXECUTIVE SUMMARY

The Proposed Project

The Proponent, John Waweru, has proposed to develop his plot of land in Thindigua, Kiambu
County. According to the architectural drawings, the proposed project shall comprise the
following:

» The design consists of one (1) 14-floor apartments block with a total of 377 residential
units of different typologies. These include 5 - one bedroom apartments and 372 - studio
apartments. Internally, apartments are planned to meet the highest standards of modern
day living. A spacious lounge, generous open plan kitchen/dining area, washroom,
spacious bedrooms and private balconies oriented to maximize views from the site.

« The ground floor is reserved for commercial purposes — cafeteria and a convenience store.

« This facility has a gym area, laundry/drying yard on the terrace floor and roof top to
house water storage tanks and solar water heaters.

« Basement shall serve as parking spaces.

« The proposed site is located on plot L.R. No. 76/955 along Thindigua Highway Street,
Thindigua, Kiambu County. The proposed site is on GPS Coordinates: 1°12'21.6"S
36°50'34.1"E or -1.205862, 36.842808 and the plot size is 0.1292 hectares.
Administratively, the site is located in Township Ward, Thindigua Location, Municipality
Division, Kiambu Town Sub-County, Kiambu County.

« The estimated cost of the project is Ksh. 250,560,000 and shall take 18 months to
complete once all the approvals have been acquired.

EIA Study Methodology

The EIA Study is being undertaken in fulfilment of the Environmental Management
Coordination Act of 1999 and 2015 (EMCA) Schedule 11 that identifies projects that require
an Environmental Impact Assessment (EIA) to be conducted prior to the
commissioning/operation in order to identify the potential adverse impacts of a project and
thereby devise appropriate mitigation measures. Various data collection methods were used
but not limited to the following:

Document Review: A literature review was undertaken which involved reviewing
legislation, policies, County Development Plans and previous studies carried out in the area
to determine the baseline conditions and establish the legal, institutional and biophysical and
socioeconomic environmental setting of the proposed project. The desk based study also
included the development of fieldwork tools, fieldwork schedules as well as the approach to
stakeholder engagement as outlined in the Stakeholder Engagement Plan.

Site Visits: A site meeting was conducted between the proponent and the consultant on 14th
November, 2022 followed by a site reconnaissance which enabled the consultants get
familiarized with the proposed projects. Following the reconnaissance visit, a follow up site
visit was conducted by the consultant’s environmental team on 18th November, 2022 to
identify the various environmental and social components that would need more attention
during the detailed EIA study. Initial consultations through key informant interviews were
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conducted between 21 November, 2022 and 16" December 2022 in the scoping study in
order to:

 Introduce the project to the stakeholders;

» Collect any documentation that would inform the detailed EIA study;

» Gather preliminary stakeholder views on the project.
Interviews with stakeholders and key informants including Kiambu County government
officials, local leaders, community representatives among others. The outcomes of these
activities informed the preparation of a scoping report and terms of reference which were
submitted to NEMA on 30" December 2022 and approved on 3™ January, 2023. Find NEMA
TOR approval letter attached as annex 6.

Additional information gathered from site reconnaissance was validated using literature and
consultations with project stakeholders and key informants during the field activities
conducted between 9" January 2023 and 27" January 2023. Field activities that enabled
development of this draft EIA Study Report included:

 ldentification of flora and fauna in the project area,
» Three (3) public meetings were held: Two (2) at Chief’s Camp, Thindigua Location
and one (1) public meeting at the proposed site with a total attendance of 81 people;
« Consultation with Kiambu County Government officials, NEMA Office-Kiambu,
Kiambu Municipality Manager, Kiambu Water and Sewerage Company, Laureate
School and other key stakeholders.
« ldentification of specific anticipated impacts, both favorable and detrimental to the
environment and the local community.
The major feedback from the consultations held expressed wider support of the proposed
project sighting creation of employment, increase in land value and development of
Thindigua as a whole.

Policy, Legal and Institutional Framework

A review of the policy, legal and institutional framework in relation to the proposed project
was carried out. The key documents reviewed included the Constitution of Kenya, 2010,
which is the supreme law of the Republic of Kenya, the Environmental Management and
Coordination Act (EMCA), 1999, and Amendment Act, 2015, Environmental (Impact
Assessment and Audit) Regulations, 2003 and Amendment Regulations, 2016, Water Act,
2006, the Land Act 2012, Kenya’s Vision 2030, the Big Four Agenda, among others. This
report has been prepared in accordance to the Environmental (Impact Assessment and Audit)
Regulations, 2003 and Amendment Regulations, 2019 under EMCA, 1999, the principal
environmental law that emphasizes that every person in Kenya is entitled to a clean and
healthy environment and has the duty to safeguard and enhance the environment.

Anticipated Project Impacts and mitigation measures

The anticipated environmental and social impacts from the proposed project are both positive
and negative. These include:

Anticipated Positive Impacts

Provision of quality apartments

Creation of employment

Generation of revenue to government and the project proponent
Business opportunity for goods and services
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e Optimal use of the prime land.
e Improved security

Anticipated Negative Impacts
a) Air pollution, dust and particulate emission;
b) Exploitation of raw materials
¢) Anincrease in solid and liquid waste generation;
d) Increased pressure on the available infrastructure and social services;
e) Occupational and health safety concerns during construction;
f) Noise and excess vibrations
g) Increased water and energy demand
h) Surface runoff and storm water drainage
i) Risk of fire outbreak;
j) Oil leakages to the environment
K) Increased traffic
I) Impacts on occupational health and safety;
m) Emergence and spread of social vices
n) Increased traffic
0) Soil erosion
p) Visual intrusion of the neighbouring properties
q) Insecurity

Stakeholder Engagement and Public Participation

The aim of public participation is to disseminate information to interested and affected
parties, consult and seek views/comments in order to incorporate their views in the project
design considerations. Methods used in public participation exercise include the following:

e Direct interviews: where necessary, to get responses from the proponent, project manager
and project consultants and key stakeholders.

e Public baraza: A total of three public meeting were held where community members
raised concerns about the impact of the proposed project including matters of air pollution,
water shortage among others during project construction and operation. However, they also
noted that the project has numerous positive impacts particularly noting the creation of job
and business opportunities, increased employment and trading opportunities, land value
appreciation and improved security triggered by the proposed development.

e Questionnaire administration: Over 35 open-ended questionnaires were administered
during the one on one interviews. This was so as to sensitize the community about the project
and draw local knowledge in the identification of the various impacts relating to the project.
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Project Alternatives

A no construction/project alternative would imply that the situation on the proposed site
would be left in its present state. While this ensures non-interference and preservation of the
status environment and social conditions, without the proposed project, the anticipated
benefits as outlined would not be achieved. The "No Action Alternative™ should not be
adopted, as we need to encourage development so long as it is undertaken on a sustainable
basis as per the environmental and social management plan developed in this report, all the
relevant mitigation measures advised by the relevant government agencies and good
management practices. Furthermore, Thindigua is zoned for multi-dwelling residential
developments-flats.

Environmental Management and Monitoring Plan (EMP)

In terms of mitigating the environmental impacts, the proponent and the contractor will be
required to implement comprehensive environmental management plans. The EMP is
developed to ensure the sustainability of the project, from construction through to operation.
The plan provides a general outlay of the activities, associated impacts, mitigation action
plans and appropriate monitoring indicators. Implementation timeframes and responsibilities
are also defined. The EMP also outlines social mitigation measures. The most crucial and
urgent is the need for comprehensive mitigation measures against pressure on services and
social amenities. The County Government of Kiambu and the National Government are
responsible for the provision of services such as solid waste management, sewer line, major
public facilities, water provision, security lights, road infrastructure, etc. The Proponent will
work in close collaboration with the government agencies to ensure minimal disruption of
services in Thindigua and all the surrounding environs. This may involve working on
upgrading the local infrastructure where needed. The primary responsibility for the
integration of the mitigation measures for the proposed development lies with the project
proponent and by extension the contractor during the construction stage, while the proponent
takes over the duty upon commissioning of the project. At every stage, the objective should
be to ensure that the specified mitigation measures are implemented.

Conclusion and Recommendation

The proposed project is a timely idea, which if implemented shall supplement the
government’s affordable housing programme. However, its implementation will have some
negative impacts on the existing socio-economic balance of the project area. The need for
coexistence between environment and development necessitates adherence to the mitigation
measures provided in this report. The consultants found out that the project shall create
employment and play a role in affordable housing programme. It is also recommended that
the positive impacts that emanate from such activities shall be maximized as much as
possible. It is expected that these measures will go a long way in ensuring the best possible
environmental compliance and performance standards. However, the project will also have
some undesirable impacts on the physical environment both during the construction phase
and over the operation phase, if appropriate mitigation and support measures are not
employed. Recommendations for corrective measures for the potentially significant and/or
adverse environmental impacts, and safety risks, have been provided as an integral part of
this EIA study report. The proponent shall ensure the implementation of EMP during
construction, operational and decommissioning and phases.
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CHAPTER ONE: INTRODUCTION

1.1 Introduction

In the past few decades, Nairobi County has been experiencing a high population growth rate
compared to other counties due rural-urban migration. The peri-urban areas have been noted
to have a higher growth rate in population as the cities expands outward encroaching into the
prime agricultural lands in the peri-urban areas. Nairobi continue to grow and to expand
outward and encroach into Kiambu Sub-County. Thindigua area has seen tremendous
economic growth due to its close proximity to Nairobi and Kiambu town; the two most
urbanizing areas in Kenya. The strategic location of Thindigua area has made it more
attractive to aspiring home owners as well as potential tenants, hence increasing the demand
for housing. This has led to subdivision of prime agricultural lands into small units for
residential purposes. The huge increase in population has put pressure on infrastructure such
as water, sewer, roads, solid waste management and electricity supply. The County
Government of Kiambu will have to move with speed and address the emerging issues as the
growth of Thindigua continue in an upward trajectory.

The project proponent, propose to build a 14-floor apartments block consisting of 377 units
of different typologies: Standard studio apartment (360), Executive studio apartments (12)
and One-bed room apartments (5) units. See chapter two for detailed description of the
proposed project. Under section 58 Environment Management and coordination Act
(EMCA), 1999, any activity out of character with its surrounding and likely to cause
substantial impact to the environment requires an Environmental Impact Assessment (EIA)
Report. During the screening of the proposed project in line with legal notice No. 31 of 2019.
We established that the development falls under High Risk Projects - Urban development
including establishment of new housing developments exceeding one hundred housing units,
which requires submission of an environmental impact assessment study report under section
58(2) of the Environmental Management and Co-ordination Act, 1999. To comply with this
requirement, the project proponent contracted NEMA registered EIA experts to carry out
detailed EIA study.

1.2 Project’s Objectives
« To put up residential apartments.

« To provide adequate, functional, safe and pleasant living space;
« To maximally utilize the prime piece of land;

« To generate income both for proponent and the government,

1.3 Project Justification

There is 22% of Kenyans living in cities, and the urban population is growing at a rate of
4.2% every year. Kiambu alone requires at least 90,000 new housing units annually to meet
demand, yet only 25,000 homes are built. This mismatched supply and demand has caused
housing prices to increase by 100% since 2004. This pushes lower income residents out of the
formal housing market and into the slums. About 60% of urban residents live in slums. Most
urban centers in the country are faced with an acute housing shortage and the Nairobi City
and its environs is among the worst hit. The increase of city population has led to a housing
crisis. In an effort to stimulate development of houses to reduce the shortfall, the government
formulated a policy aimed at providing approximately 150,000 new houses annually; to meet
the current high demand on housing facilities, over the next decade. It is currently estimated
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that the annual house deficit is 200,000 in Kenya. To supplement the government effort to
construct affordable housing across the county, the proponent proposes to develop a
residential apartments block in Thindigua.

1.4 Objectives of the EIA Study
1.4.1 General Objective
The general objective of the EIA study is to carry out a systematic examination of the present

environmental situation within the project area to determine likely impacts of the proposed
Project in Thindigua with a view of improving the sustainability of the project.

1.4.2 Specific Objectives of the EIA Study

a) To highlight environmental issues of the proposed project with a view to guiding
policy makers, planners, stakeholders and government agencies to help them in
understanding the implications of the proposed project on environmental elements
within the proposed project area;

b) To review existing legal institutional, and policy framework relevant to the proposed
project;

¢) To find out impacts — both environmental and social - associated with implementation
of the proposed project. with a view to suggesting mitigation measures for the
negative impacts;

d) To asses and give recommendations on the various mitigation measures to be taken to
reduce possible negative impacts on the proposed piece of land for development;

e) Analyze occupational health and safety issues associated with the proposed project;

f) To determine the compatibility of the proposed facility with the neighboring land uses
and evaluate local environmental conditions.

g) Facilitating public meetings for the stakeholders to air their views.

h) Identifying and contacting the project stakeholders to seek their views on the
proposed project.

i) To assess the relative importance of the impacts of alternative plans, design and sites;

J) To generate baseline data for monitoring and evaluation of how well the proposed
mitigation measures are being implemented during the project operation period;

k) To develop an Environmental Management Plan (EMP) to guide in decision making
and for future auditing;

I) To raise stakeholder awareness on potential impacts of the project on the environment
with a view to making them understand the implication of the project in their
environment;

m) To develop an EIA study report in conformity with the EMCA 1999, Environmental
(Impact Assessment and Audit) Regulations 2003 and EMCA (amendment) 2015 and
legislation under it; and

n) Submission of the final EIA study report to NEMA and subsequent follow up to
obtain relevant authorization/permit in order for the project to commence.
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1.5 EIA Study Methodology
The methodology used in the EIA Study included the following.

a)

b)
c)
d)
e)
f)
9)

h)
i)

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

Comparative study of the project with existing land uses in the neighborhood.
Reviewing and analysis of the project documents

Discussion with the proponent and the other consultants

Assessment of the site to detail the various existing and likely impacts.
Assessment of health and safety issues

Seeking public views through interviews, public meeting and questionnaire
administration

Proposal of mitigation measures to minimize any negative impacts.

Preparation and submission of study report to NEMA

1.5.1 Screening

Screening of the project in line with legal notice No. 31 of 2019 of EMCA Cap 387. We
established that the development falls under high risk projects - (Urban development
including establishment of new housing estate developments exceeding one hundred
housing units) which requires submission of an environmental impact assessment study
report under section 58(2) of the Environmental Management and Co-ordination Act, 1999.

1.5.2 Approaches to undertaking the EIA Study Process

The study methodology also comprised the following activities:

1.5.2.1 Desktop Study

The desktop study involved:

a)

b)

c)

d)

Initial meetings with project architects and engineers to discuss the proposed project,
including activity options under consideration;

Preparation of a checklist that consisted of a simple catalogue of environmental
factors, which were compared with the activities to be performed;

Collection and review of baseline data, maps, reports and other relevant information
on the existing environmental and social conditions of the project area;

Review of existing legislation, regulation and policies relevant to the proposed
project;

Review of proposed project engineering designs and construction inputs, including
anticipated technical processes.
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1.5.2.2 Field investigations
Field investigations involved:

a) Site walks within the project area and the neighbouring areas that are within the zone
influenced by the project;

b) Taking photographs of significant aspects to assist in describing the baseline
environmental and social conditions of the project area and its influence zone;

c) Taking of the site coordinates and the area elevation;

d) Conducting public barazas and interviews with representatives of relevant key
regulatory authorities within the project area and interested and affected parties
mainly within the project influence zone;

e) Obtaining relevant documents from the authorities such as the County Government,
and key authorities within the project influence zone.

f) Filling in of the questionnaires to facilitate environmental impact data collection

g) The aim of the field investigations was to verify information and data collected during
the desktop study and to collect any new information that may have been important in
the assessment of impacts and design of mitigation measures.

1.6 Terms of Reference for the EIA Study

The terms of reference for this EIA study were prepared based on the findings of screening
and scoping study, field visits, and information collected from both primary and secondary
sources including the information provided by the Project Proponent. The TOR (Reference
Number: NEMA/TOR/5/2/526) were submitted to National Environment Management
Authority and approved on 3" January 2023. A copy of the terms of reference approval letter
is attached in annex 6

1.7 EIA Study Team
Find attached in annex 5.

1.8 Reporting and Documentation

This EIA study report was prepared in accordance with the Environmental (Impact
Assessment and Audit) Regulations of 2003 (Amendment 2019) and Environmental
Management and Coordination Act of 1999 (Amendment 2015). This EIA study report is
prepared for purposes of presenting to NEMA for review, approval and licensing of the
proposed project.
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CHAPTER TWO: DESCRIPTION OF THE PROPOSED PROJECT

2.1 Site Location, Description and Ownership

The proposed project is located on plot L.R. No 76/955 along Thindigua Highway Street,
Thindigua, Kiambu County. The proposed site is on GPS Coordinates: 1°1221.6"S
36°50'34.1"E or -1.205862, 36.842808. A copy of the site location map is attached in annex
7. The proposed site is approximately 0.129 Ha rectangular-shaped plot, with a relatively flat
gradient and wholly owned by the project proponent. The site access roads are not tarmacked,
dusty during dry weather and muddy during rainy season. Electricity, water and sewer lines
are available along Thindigua Highway Street. Currently, there is an existing building on the
site which shall be demolished to pave way for the proposed project. Copies of the land
ownership documents are attached in annex 3.

Plate 1(a): Existing building seen on the background Plate 1(b): Vegetable garden on the site

Plate 1(c): Entrance to the site Plate 1(d): Part of the existing building.

Plate (1a-d): The current status of the proposed site. See more site photos attached in annex 8.
Source: Field Survey
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2.2 The Proposed Project Design
The design consists of one 14 floor apartments block with a total of 377 residential units of

different typologies occupying 12 floors. These include one bedroom & studio apartments
with parking spaces at basement. The ground floor is reserved for commercial purposes —
cafeteria and a convenience store. First floor to 12" floor shall host the apartment of different
typologies. Internally, apartments are planned to meet the highest standards of modern day
living. A spacious lounge, generous open plan kitchen/dinning area, shared washroom,
spacious bedrooms and private balconies oriented to maximize views from the site. This

facility has a gym area, laundry/drying yard on the terrace floor.

A copy of the proposed architectural drawings and renderings are attached in annex 9.

Plate 2: Architectural rendering of the proposed project. Source: Development Plans
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2.2.1 Project Proposal Data

I. Site Size: - 0.1292 Ha

Il. Current Development: - existing one story-flat roofed permanent house with three
detached semi-permanent structures on the plot.

I11. Project Proposal

e 14 Floor Apartments Block

e 12 Floors of residential apartments - a mix of studio and one bedroom apartments

e Ground floor to host cafeteria, a convenience store, store, generator and switch room and
management room.
e One Basement Parking.

IV. Typical Units

UNIT TYPOLOGY GROSS AREA SgM NUMBER OF UNITS
One Bed Room 22 5
Executive Studio 33 12
Standard Studio 43 360

TOTAL 377
Parking Space As designed on the basement floor

Table 1: Residential unit typologies: Source: Development Plans

2.2.2 Project Planning and Development

a) Access road point: The Residential Development will be accessed from the
Thindigua Highway Street as the Main Entrance. An all-weather road from Kiambu
Road. See map for direction.

b) Control / gates: The Project will establish a main entrance for security screening,
control and overall record keeping of the movements into/out of the plot.

c) Parking at basement: There’s need to provide for adequate parking and this is
achieved through basement parking and ground surface parking.

d) Power/Generator Room location: The power supply room with generators will be
located at the ground floor to ensure these are away from the human operations/

movements.
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e) Garbage handling area: A section of the site near main entrance has been designed
for waste holding bay before it is collected by a private garbage company or Kiambu
County

f) Management offices for day to day operations shall be located on ground floor.

g) Firefighting; The Mechanical Engineer will design multiple fire point and fire
extinguishers to be placed at strategic points in the building which can easily be
accessed in-case of an emergency.

h) Design for the disabled: The design has made provision for the physically
challenged by providing ramps along the walkways where there’s change of levels.
Also a number of parking will be marked and reserved for the disabled. A lift shall
serve all floors.

i) Flat roof: The design for the residential blocks has provided for flat roofs which will
be utilized for utility such as drying yards and water storage tanks as well as solar
water heating panels.

j) Materials, low maintenance/ durable floor/wall: The material specifications have
picked durables, low maintenance materials e.g. wall master masonry as well as
minimal painting on the external surfaces. This will reduce the maintenance cost over
the life of the project.

k) Day lighting: The designs provide large windows to all the rooms to ensure that
daylighting is getting into all spaces and therefore minimize the need for artificial
lighting.

I) Solar water heating: The solar water heating will be provided for bathrooms and
Kitchen to save on power related costs for heating water.

m) Solar power security lighting: The Security lights will be solar powered; which is an
integral part of sustainable development and also low cost for maintenance.

n) Water Resources

e Rain water harvesting: The design provides for rainwater harvesting, which will
be channeled into storage water tanks for cleaning the premises.

e Storm water drainage system: The structural engineer will design the storm water
management systems to ensure all the surface run-off is drained off and stored for

reuse and excess directed into a suitable drainage system in the area.
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e Kiambu Water and Sewerage Company shall provide clean water and sewer line
to manage waste water from the proposed development. Currently, the site is

served by water supply from Nairobi Water and Sewerage Company.

2.3.5 Waste Management

e Recycling: The users will be provided with separate bins for various types of waste so

that recyclable waste can be isolated for reuse.
Proper Waste Disposal: The facility manager will coordinate the waste handling
systems and will contract relevant service providers for collection and disposal of the

waste.

e An existing sewer line owned by Kiambu Water and Sewerage Company in the area

to handle the wastewater from the development.

2.3 Construction Inputs and Major Project Activities

Various construction inputs will be involved in the project. The following provides a
summary of key apparent inputs and activities.

2.3.1 Construction Materials

Ordinary Portland cement — bagged

Ordinary Portland cement — bulk

Fine aggregate

Coarse aggregate

Concrete mix at central batch plant characteristic strength 20 MPa, slump 80mm and
maximum aggregate size 20mm

Reinforcing steel

Structural steel

Machine cut stones/sand/rock sand

Paint, varnish, anti-termite chemicals, mazeras,
Timber, MDF boards,

Granite tiles, boarded tiles, sanitary fittings

2.3.2 Construction Equipment and Machinery

Equipment and rating

Bulldozers Concrete mixer,

Hydraulic excavators, 10-24t Concrete vibrator, 35-63 mm diameter
Mobile cranes, 30t to 50t max Self-propelled water tanker 6,000l

Air compressors, 5m3/min Water pump centrifugal 50 mm diameter
Generator, 365kw Tipper trucks, 0-25t

Table 2: Construction equipment and machinery
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2.3.3Labour
Both skilled and unskilled labour will have input of substantial man hours in providing
technical supervision and mechanical operation.

2.3.4 Major Construction Activities

a) Demolition of an existing house, site clearance and preparation

b) Excavation and appropriate disposal of excavated soil

c) Laying of foundation slab and walling

d) Construction of the proposed building, masonry and concrete work, structural steel,
work, electrical works, mechanical work, plastering and painting and fitting necessary
fixtures and fittings

e) Storm water and drainage construction

f) Connection to utilities electricity, water and sewer line

g) Cleaning and removal of construction waste and Landscaping

h) County Government inspection/occupation certificate and completion of works
certificate issued.

2.4 Project Cost and Duration

The project is expected to cost approximately KES 250,560,000. The construction duration is
estimated to take 18 months. A copy of the bills of quantities are attached in appendix 10.

2.5 Description of the Project’s Operational Activities

2.5.1 Facility
Once complete the facility shall be used as a residential premise.

2.5.2 Solid Waste Management

The proponent will provide facilities for handling solid waste generated within the facility.
These will include dust bins/skips for temporarily holding waste within the premises before
final disposal at the designated dumping site. The solid wastes from each unit will be
assembled in the garbage collection point ready for disposal by a NEMA licensed waste
disposal company.

2.5.3 Waste Water and Storm Water Management
Sewage generated from building will be discharged into the existing sewer line. Storm water
will be properly channelled to the existing main drainage channel in the area.

2.5.4 Cleaning

The proponent will be responsible for regular cleaning of the buildings and common areas.
Cleaning operations will involve the use of substantial amounts of water, disinfectants and
detergents.

2.5.5 General Repairs and Maintenance

The housing units and auxiliary facilities will be repaired and maintained regularly during the
operational phase of the project. Such activities will include repair of building walls and
floors, repairs and maintenance of electrical gadgets and equipment, repairs of refrigeration
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equipment, repairs of leaking water pipes, re-painting, and replacement of worn out materials
among others.

2.6 Description of the Project’s Decommissioning Activities
Decommissioning is an important phase in the project cycle and comes last in wind up the
operational activities of a particular project. It refers to the final disposal of the project and
associated materials at the expiry of the project lifespan. If such a stage is reached, the
proponent needs to remove all materials resulting from the demolition from the site. The
following should be undertaken to restore the environment:

e Demolition of the building, any; reusable material or equipment should be secured
The site should be well landscaped by flattening the mounds of soil;
Planting indigenous trees and flowers;
All the equipment should be removed from the site;
Fence and signpost unsafe areas until natural stabilization occurs;

2.6.1 Dismantling of Equipment and Fixtures

All equipment including electrical and mechanical installations, furniture partitions, pipe
work and sinks among others will be dismantled and removed from the site on
decommissioning of the project. Priority will be given to reuse of this equipment in other
projects. This will be achieved through resale of the equipment to other building owners or
contractors or donation of this equipment to schools, churches and charitable institutions.

2.6.2 Site Restoration

Once all the waste resulting from demolition and dismantling works is removed from the site,
the site will be restored through replenishment of the topsoil and re-vegetation using
indigenous plant species.

2.7 Construction materials, activities and waste generated during construction phase

The table below gives a summary of construction materials, activities and waste generated
during construction phase of the proposed project.

Table 3: Construction Materials, Activities and Waste Generated During Construction Phase

Element Building equipment/materials/ products Waste generated/ by products.
Basement Excavators, tipper trucks Excavated soil
Foundation Concrete, high tensile steel Steel bars and concrete waste
Natural stone chiseled on both sides Stone chippings
Excavators, back hoes Excavated soils and vegetation

Hard core, chemicals for anti-termite treatment, | Hard core, membrane cuttings
damp proof membrane, plinth treatment materials.

floor Concrete, fabric mesh

construction Solid waste composed of concrete

Structural Concrete, high tensile steel and metallic waste from steel and

frame wires.

External Stone or concrete blocks, cement, sand, hoop | Solid waste composed of concrete

facade irons, damp proof course and metallic waste, broken glasses,
Timber overlays, timber and mazeras cladding | dry paint, packing materials, empty
materials paint containers, wood chippings etc.

Aluminum window frames, window panes,
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glazing materials, paint, ironmongery

Metal casement & timber paneled doors, paint
Timber and paint

Rain water harvesting system/gutters

Load bearing stone and water proof materials

Internal Concrete blocks, sand, cement Solid waste including concrete,
divisions Wooden doors broken stones, sand, wood, broken

tiles, granite waste, broken timber,
Floor and | Timber, granite tiles, cement, sand creed, skirting, | MDF waste, sand, plaster, granite,
internal  wall | ceramic tiles electrical wires, broken electrical
finishes Quality paint, ceramic wall tiles, plaster, sand | socks, pipes, insulating materials etc

screed, cement, boarder tiles

Ceiling  and | Slab and soffits finishes, Plaster, Paint, gypsum,

soffits
Fittings Wardrobes made of wood, varnish, paint
MDF boards for cupboards, granite for worktop,
paint.
Internal Pipes, sanitary facilities and drainage pipes
plumbing
Electrical Wires, insulating materials, sockets, circuit | Solid waste including concrete,
installation breakers, flood and garden light, bulbs including | broken stones, sand, wood, broken
builders work tiles, granite waste, broken timber,
Soil Drainage | Construction to civil engineer specifications MDF waste, sand, plaster, granite,
Storm water | Ogee pipes, sand, concrete, natural stone electrical wires, broken electrical
drainage socks, pipes, insulating materials,
Water supply | Pipes, tanks and water meters effluent and storm water
Civil works Cabro paving blocks and kerbs
Concrete, sand, cement
Garden works | Red soil, manure, Excavated soil, packaging materials.

Organic matter, dead plant

2.8 Waste Management

Solid waste management will incorporate the segregation of waste at source, transportation of
the waste to the central transfer station and final disposal through a contracted NEMA
licensed waste handlers and recyclers. During construction phase;
e Express condition shall be put in the contract that before the contractor is issued with
a completion certificate; the site should be clear of all debris and restore it to a state
acceptable by the supervising architect/ project engineer and environmental
consultant.

e Excess soil from excavation and foundation works shall be reused for earthworks and
landscaping within the site. Excess waste shall be disposed by licensed waste haulers.

When in operation, the proponent shall provide solid waste collection bins strategically
across the buildings. The proponent will contract a licensed waste handler who will collect all
solid wastes at agreed intervals and dispose them at licensed dumping sites. Recyclable waste
shall be held at temporary collection points awaiting collection by a licensed recycler who
shall be contracted to collect at regular intervals. Skips shall also be provided which will
temporarily hold the waste before collection.
During construction stage, portable toilets should be provided. Contaminated wastewater
shall be channelled into a conservancy tank for storage before disposal. Effluent during
operational phase shall be managed through connection to an existing sewer line.
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CHAPTER THREE: BASELINE CONDITIONS OF THE STUDY AREA

3.1 General Overview

Kiambu County is located in the central region of Kenya and covers a total area of 2,543.5
Km?with 476.3 Km? under forest cover according to the 2019 Kenya Population and Housing
Census. Plate 3 shows the location of the sub-counties in Kiambu County. Administratively,
the proposed project site is located Thindigua Location, Township Ward, Municipality
Division, Kiambu Sub-County, Kiambu County.

‘ KIAMBU COUNTY - AREA OF JURISDICTION

Plate 3: Location of Sub-Counties in Kiambu County
3.2 Physical Environmental Setting

3.2.1 Topography

Kiambu County in general is divided into four broad topographical regions namely Upper
Highland, Upper Midland, Lower Highland and Lower Midland. The Upper Highland is an
extension of the Aberdare Ranges, which are steep and form important water catchments for
rivers like Bathi and Gatamaiyu. The upper Midland lies below 1,500 m above sea level. The
major features are widespread ridges and volcanic or footbridges. The lower Highland (of
which the site is part of is found mainly in Limuru and parts of Kikuyu and Githunguri. The
area generally has a few ranges with wide spaced parallel ridges. Plateaus and high-level
structural plains characterize it. The Project area is gently flat but gently sloping north-west
to south-east and lies at an elevation of approximately 1540 above sea level.

3.2.2 Drainage and Hydrology
The proposed site is situated in the Upper Athi catchment where surface water resources are
abundant. Several streams and rivers traverse Kiambu Sub-County area including Komothai,

Thiririka, Ruiru, Makuyu, Kiu, Kamiti, Gatharaini, and Nairobi Rivers. Most of the rivers
however are polluted; with pollution originating from residential, commercial, industrial and
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agricultural developments in Ruiru, and Kiambu. These rivers together with several dams
impounded mainly for coffee irrigation and for livestock, form the main sources of water for
domestic, irrigation and for livestock in Kiambu Municipality. Ground water resources have
been extensively exploited in the settled areas of Kiambu Municipality. The quality of water
from the boreholes is of varying degrees of salinity and hardness with incidences of high
fluoride content, and complaints abound in the area that borehole water stains sanitary
fittings, cooking utensils and clothing. There is a risk of pollution of ground water due to
rapid increase of population, and poor means of sewage disposal in Kiambu Sub-County.

3.2.3 Geology and Soils

The county is covered by three broad categories of soils which are: high level upland soils,
plateau soils and volcanic footbridges soils. These soils are of varying fertility levels with
soils from high-level uplands, which are from volcanic rocks, being very fertile. Their
fertility is conducive for livestock keeping and growth of various cash crops and food crops
such as tea, coffee, horticultural products, pyrethrum, vegetables, maize, beans, peas and
potatoes. These soils are found in the highlands, mostly in Gatundu South, Gatundu North,
Githunguri, Kiambu, Kiambaa, Lari, Kikuyu, Kabete and Limuru Constituencies. Low
fertility soils are mainly found in the middle zone and the eastern part of the county which
form part of the semi-arid areas. The soils are sandy or clay and can support drought resistant
crops such as soya beans and sunflower as well as ranching. These soils are mostly found in
parts of Juja, Thika Town, Ruiru, Kabete, Limuru, Gatundu North and Gatundu South
Constituencies. Most parts of the Thindigua is covered by soils from volcanic footbridges.
These are well drained with moderate fertility. They are red to dark brown friable clays,
which are suited for cash crops like coffee, maize, beans, tea and pyrethrum. However, parts
of Thika Town, Ruiru, Juja and Lari constituencies are covered by shallow soils, which are
poorly drained, and these areas are characterized by low rainfall, which severely limits
agricultural development. However, these areas are suitable for ranching and growth of
drought resistant crops.

3.2.4 Climatic Conditions

The Climate in Kiambu Sub-County is mild; generally warm and temperate. Rainfall in the
area averages 797 mm, and is lowest in July, with an average of 13 mm. In April, the
precipitation reaches its peak, with an average of 170 mm. the difference in precipitation
between the driest and wettest months is 157 mm. The temperatures in Thindigua average
19.5 °C. March is the hottest month of the year at an average temperature of 21.0 °C, while
July is the coldest month of the year at 17.2 °C on average. The variation in annual
temperature is around 3.8 °C. (http://en.climate-data.orq)
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Plate 4: Annual climatic graph of Kiambu Sub-County

3.3 Biological Environmental Setting

3.3.1 Flora

There is little natural vegetation in Thindigua area, mainly because the land has been heavily
used for coffee farming before undergoing land subdivision for human settlement. The
vegetation typology around the site is mainly exotic species like Mangifella indica, Grevellia
robusta, grass species, Musa Species, phaselous vulgaris and persear Americana. The
environment also supports growth of thick bush and shrubs. The proposed site has crops such
as beans, potatoes, kales, onions, paw paws, bananas and avocado trees. Most vegetation is
live fence surrounding most of the plots. Some plots still have old coffee bushes and mature
trees such as Mangifella indica, Grevellia robusta and eucalyptus.

Plate 5: Some of the vegetation found on site. Source: Field Survey
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3.3.2 Fauna

The site is situated within an area zoned for residential and agricultural land use where
human activities have altered the natural habitat for wildlife over the years. Consequently,
there are no major wild animals in the environs except birds, insects, and small rodents.
Therefore, there is no fauna threatened by the proposed project.

3.4 Socio-Economic Setting

3.4.1 Population

According to the Population and Housing Census of 2019, Kiambu County had a population
of 1,697,887 while Kiambu Constituency had a population of 201,986 with a density of 1,122
people per square kilometre.

3.4.2 Land use and Local Economy

The combination of good soils, suitable climate, well developed infrastructure and the
proximity to Nairobi has all served to make Kiambu the most lucrative farming County in the
country. However, agricultural activities have a major new competitor in the form of real
estate as housing, trading centers and shopping malls offer more reliable dividends to
investment than farming. Thindigua area is experiencing tremendous growth in real estate
having seen huge investments in high rise residential properties. Some of the high rise
residential apartments in the neighborhood include but not limited to:

Sujnam Heights Emerald green heights

Plate 6: Some of the surrounding high rise buildings in the Thindigua. Source Field Survey
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3.4.3 Infrastructure and Access
Road Network: The County has a good road network. It has a total of 2,033.8 km of roads
under bitumen standards, 1,480.2 km under gravel surface and 430.1 km under earth surface.
The proposed site can be accessed from Kiambu Road at Delta Petrol Station through
Thindigua Highway Street which is all weather road. There are future plans to tarmack the
roads within Thindigua Location.

Plate 15: Thindigua Highway Street leading to the site. Source: Field Survey

3.4.4 Posts and Telecommunications: Mobile communication network coverage in Kiambu
County is estimated at 98% while fixed line coverage is poor with only 214 connections in
the entire County. This may be attributed to the fact that fixed lines are rapidly becoming
obsolete in addition to the high maintenance cost of the fixed line network. There are 19 post
offices and 14 sub-post offices which are fairly distributed within the County.

3.4.4 Education Institutions

There are numerous educational institutions distributed throughout Kiambu Sub-County.
Private and public primary schools, secondary and colleges. The nearest colleges to the site is
Kiambu Institute of Science and Technology. Public primary schools include Thindigua
Primary School. Secondary schools include public and private spread across Kiambu
Municipality. The closest education institution is Laureate School, a private primary school,
next to the proposed site.

Plate 7: Laureate School next to the proposed site. Source Field Survey
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3.4.5 Energy Access
Thindigua sources its electrical energy from Kenya Power. The proposed site will not have

difficulty in accessing electricity, since the power transformer is 10 meters from the proposed
construction site.

Plate 8: An existing transformer near the proposed site. Source Field Survey

3.4.6 Waste Water management

Thindigua has for a long time been using septic tanks to manage waste water from the high
rise residential buildings. It was until recently that a Ksh. 1.3 billion sewer line was
constructed in Ruaka and Thindigua to effectively manage the waste water from the rapidly
growing estates. The proposed site is well served by the 1.5 M newly constructed sewer line.

Plate 9: Sewer line manhole at the entrance to the proposed site.

3.4.7 Housing and Water
The proximity of the Kiambu County to the city of Nairobi has seen the conversion of large

parcels of agricultural land into residential and/or mixed use developments as many of those
working in Nairobi opt to reside in Kiambu County.

Currently, Thindigua gets water supply from Nairobi Water Company which is unreliable and
only available rations. Kiambu Water and Sewerage Company has constructed water lines
and a sewer line in Thindigua Location. The sewer line is operation while the waterlines are
at pressure testing stage before they become operational. A spot check around Thindigua
Location shows boreholes have been sunk to supplement the water supply from Nairobi
Water Company.
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CHAPTER FOUR: POLICY, LEGAL AND INSTITUTIONAL FRAMEWORK

4.1 National Environmental Policies
4.1.1 National Environmental Action Plan (NEAP)

The purpose of the National Environmental Action Plan (NEAP) is to promote and facilitate
the coordination of strategies and measures to protect and manage the environment into plans
and programmes for the social and economic development of Kenya. The Environmental
Management and Coordination Act, 1999, established the NEAP to address the protection
and management of the environment at district, provincial and national levels.

Relevance to the project

The proponent should comply with the NEAP policies and legislative with regards to
preventing, controlling or mitigating specific as well as general adverse impacts on the
environment. The project activities will interact with the various elements and components of
the physical, social and economic environments in ways that could lead to negative impacts.
Stakeholders in the project will therefore ensure that projects covered under consideration
should be implemented in ways that ensure environmental integrity. Issues of environmental
integrity will be addressed through project level Environmental Impact Assessments (EI1AS).

4.1.2 Environmental and Development Policy (Session Paper No. 6 1999):

The goal of this Policy is a better quality of life for present and future generations through
sustainable management and use of the environment and natural resources

Relevance to the project

The main objective of this Policy is a better quality of life for present and future generations
through sustainable management and use of the environment and natural resources. The
proposed project once complete will offer the best housing units to the people of Thindigua
Area.

4.1.3 National Environment Policy, 2012

The major objective of the policy is to provide a framework for an integrated approach to
planning and sustainable management of Kenya’s environment and its natural resources. The
policy further ensures that the environment is integrated in all government policies in order to
facilitate and realize sustainable development at all levels. This would help promote green
economy, enhance social inclusion, improve human welfare and create opportunities for
employment and maintenance of a healthy ecosystem

Relevance to the project

EIA study will developed an environment and social management and monitoring plan to
mitigate the impacts that may result during the construction and operation phases of the
project. This tool is aimed at promoting coordination of environmental management of the
project such that sensitive ecosystems are not destabilized by project activities. The developer
should ensure that the provisions of this policy are followed to ensure the protection of the
environment.
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4.2 National & Local Legislative Framework
4.2.1. Constitution of Kenya (2010)

Article 42-Environment; Indicates that every person has the right to a clean and healthy
environment, which includes the right to —

a) Have the environment protected for the benefits of present, future generations through
legislative and other measures, particularly those contemplated in Article 69, and
b) Have obligations relating to the environment fulfilled under Article 701.

Article 43-Economic and social Rights

Indicate that every person has the right to accessible and adequate housing and to reasonable
standards of sanitation.

4.2.2 County Government Act 2012:

This Act vests responsibility upon the County Governments in planning of development
projects within their areas of jurisdiction on projects of importance to the local County
Government or those of national importance.

Section 102 of the Act provides the principles of planning and development facilitation which
include integration of national values in county planning, protect the right to self-fulfillment
within the county communities and with responsibility to future generations, protection of
rights of minorities and marginalized groups and communities, promotion of equity resource
allocation, among others.

Relevance to the proposed project

The project proponent should initiate the process of County Government engagement in the
initial project planning through application of essential development approvals from Kiambu
County Government. The proponent will comply fully with the Act.

4.2.3 The Environmental Management and Coordination Act, 1999 Revised in 2015

The Environmental Management and Coordination Act (EMCA) chapter 387, and its
Attendant Environmental (Impact Assessment and Audit) Regulations of 2003 Provides for
the establishment of an appropriate legal and institutional framework for the management of
environment in Kenya. The Act introduces two important aspects of urban environmental
management, which are directly related to the proposed project: environmental impact
assessment (EIA) and environmental audit (EA). Section 58 (1) has underscored that any
person being a proponent of a project Shall before financing, commencing or proceeding with
submit an EIA report to the National Environmental Management Authority (NEMA) of
Kenya. Section 68 (1) gives NEMA the mandate for carrying out all environmental audits of
all activities that are likely to have significant impacts on the environment. It authorizes
environmental inspectors, as appointed by NEMA to enter in any premise and determine how
far the activities carried out conform to statements in EIA study.

Compliance with EMCA

a) The proponent has undertaken an EIA study as per the requirements of Section 58 (1)
of EMCA chapter 387 awaiting approval prior to the commencement of the project.

b) The proponent will implement the proposed EMP and adhere to the conditions set in
the license of the proposed project.
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c) The proponent will adhere to subsequent EMCA legislations such as the noise and
waste regulations throughout the cycle of the project.

d) The proponent shall undertake EA for the project and submit the reports to NEMA as
per the EIA/EA guidelines

4.2.4 Physical Planning and Land Use Planning Act, 2019

An ACT of Parliament to make provision for the planning, use, regulation and development
of land and for connected purposes. Section 57 (1) A person shall not carry out development
within a county without a development permission granted by the respective county executive
committee member. (2) A person who commences any development without obtaining
development permission commits an offence and is liable on conviction to a fine not
exceeding five hundred thousand shillings or to imprisonment for a term not exceeding two
months or to both. (3) A county executive committee member shall require a person who has
commenced a development without obtaining development permission to restore the land on
which the development is taking place to its original condition or as near to its original
condition as is possible and that such restoration shall take place within ninety days.

Section 59 (1) A person applying for development permission shall ensure that any
documents, plans and particulars that are provided to the respective county executive
committee member while applying for development permission have been prepared by the
relevant qualified, registered and licensed professionals.

Section 65 A county executive committee member may impose conditions or impose a fine to
be prescribed in regulations on an applicant for development permission for building works
where that applicant fails to complete the building works within five years. According to the
Third Schedule Development Control,

Section 4. Planning authorities shall require applications for major developments to be
subjected to environmental and social impact assessment.

Compliance with this legislation

a) The architectural plans of the proposed development are within the requirements of
the Kiambu Municipality zoning guide,

b) The proposed project has been subjected to the requisite EIA and report submitted to
NEMA for licensing to acquire the EIA license.

c) The proponent will ensure that the land is utilized in an ecofriendly manner and is
restored to its original condition once the project is decommissioned.

d) Ensure the development does not in away have injurious impact on the environment
and that a developmental footprint does not cover the entire parcel.

4.2.5 Physical Planning (Building and Development Control) Regulations

Under the provisions of the Physical Planning (Building and Development control)
Regulations; The Director of Physical Planning shall refuse to recommend any new building
or proposed development, or alteration or addition to any existing building if:

a) The proposal is not in conformity with approved development plan.

b) Such plans disclose a contravention of the physical Planning (Building and
Development) rules.

¢) The plans are not correctly drawn or omit to show information required.
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d) On such being required, separate application accompanied by sets of plans has not
been lodged in respect of building on separate plots or subplots etc.

e) The proposed development is in line with the overall project site zoning guide and
will acquire an approval from Kiambu County.

f) The proponent shall adhere to the recommendations given in the building order by the
county physical planner

g) The proponent shall ensure that the building plans are available on site for inspection
by county officials during construction and at any other time.

4.2.6 The Public Health Act (Cap 242)
Section 15 (1x) —Nuisance

Any noxious matter or wastewater discharged from any premise, such as a building
constitutes nuisance. Any premise not kept in a clean and free from offensive smell such as
gases which are injurious to health such as those from commercial establishments shall
therefore generate nuisance. The Act therefore stresses that no person shall cause a nuisance
to exist on any land or premise occupied by him. The Act acknowledge that it shall be the
duty of all local authorities to take all lawful measures for maintaining its district at all times
in a clean and sanitary condition for remedy of any nuisance or condition liable to be
injurious to heath. To safeguard against this, part X of the public Health Act states that where
in the opinion of the Medical Officer of Health that food stuffs within a warehouse, or a
building are insufficiently protected, the owner shall be compelled to observe the require
regulations, else he shall be guilty of an offense.

The Public Health (Drainage and Latrine) Rules made under s.126 of the Act, makes more
specific provision for drainage. The Rules require the drainage of new buildings;

e Prohibit the drainage of surface water into foul water sewers;

e Prohibit the discharge into sewers of matter which may interface with the free flow of
the sewage or injure the sewer;

e Empower the local authority to prohibit the discharge of injurious matter into sewers;

e Impose a requirement for permits to be obtained from the local authority before the
making of sewer connections or the construction of sewage treatment works.

Compliance

a) The proponent will ensure solid waste shall be handled by a NEMA approved garbage
collector on regular basis and disposed appropriately as per the waste regulations.

b) Sanitary facilities shall be in conformity with MOH standards and installation of
standard fittings.

4.2.7 Occupational Health and Safety Act 2007

The purpose of this Act is to secure the safety, health and welfare of persons at work, and
protect persons other than persons at work against risks to safety and health arising out of, or
in connection with, the activities of persons at work. It applies to all workplaces where any
person is at work, whether temporarily or permanently. Failure to comply with the OSHA,
2007 attracts penalties of up to KES 300,000 or 3 months jail term or both or penalties of
KES 1,000,000 or 12 months’ jail term or both for cases where death occurs and is in
consequence of the employer
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Compliance

a) The proponent shall register the site as a work place with DOSHS.

b) The proponent will appoint a reputable contractor who will be responsible for
enforcing the requirements during construction and subsequent repairs and
maintenance after project completion.

c) The proponent will make provision for the health, safety and welfare of persons
employed in factories and other places of work.

d) The proponent shall ensure that every work place shall be kept in a clean state and
free from effluvia, arising from any drain, sanitary convenience or nuisance.

e) Awvail fire extinguishers, which shall be adequate and suitable in case of fire out
breaks. Provide adequate means of escape in case of fire outbreak for the employees.

f) Provide suitable PPEs for all workers.

4.2.8 The Workmen’s Injury and Benefits Act, 2007

This Act provides for compensation to employees for work-related injuries and diseases
contracted in the course of their employment and for connected purposes. Key sections of the
Act include the obligations of employers; right to compensation; reporting of accidents;
compensation; occupational diseases; medical aid; appeals; and miscellaneous provisions.
Schedules provided in the Act outline the degree of disablement; occupational diseases; and
dependent’s compensation. In case of any accidents or incidents during the project cycle, this
Act will guide the course of action to be taken

Compliance: The proponent will comply fully with the Act.
4.2.9 National Building Regulations, 2017

The National Building Regulations (NBR) is a set of rules to be used by professionals in the
building industry to guide design, construction and maintenance of buildings in Kenya. The
review was necessitated by the frequent disasters that have befallen the country in the recent
past and the generally decaying built environment. The NBR replaced the 1968 Building
Code which has been in use since the colonial era. The 1968 Building Code had many
shortcomings and could not adequately address the needs of a safer, secure, healthier,
attractive and well maintained built environment. It remained static and failed to move in
tandem with the trends and shifts in building industry, such as emerging technologies and
materials, green building and security intelligence. The NBR 2015 is informed by the
Constitution of Kenya 2010, Vision 2030 and other relevant unfolding reviews such as the
National Construction Act which seeks to register contractors’ in Kenya.

Section A - 5 Development Permissions; A - 5.1 No person shall develop or cause to be
developed any building on land where development permissions applicable to the area have
not been granted.

A - 5.2 Any person who contravenes the provisions of these Regulations shall be guilty of an
offence.

Section 27 Construction

All workmanship in the erection of any building shall be in accordance with sound planning
and building practice. Any building, including any structural element or component thereof,
shall be constructed so as to comply with the design requirements of these Regulations.
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Precautions shall be taken during all stages of construction or any building to ensure that the
structural system is not damaged or distorted during the course or erection of such building.

Section A - 33 Certificates of Occupation

A - 33.1 On completion of any building works, the person for whom the building works were
carried out shall apply to the approving authority for: -

(a) a full Occupation Certificate; or

(b) a Sectional Completion Certificate

(c) a Temporary Occupation permit.

A - 34.5; Protection of Persons and Property

Throughout the progress of any work to which these Regulations apply, every person
responsible for the erection of a building, shall ensure by suitable means the safety and
protection of all persons and property liable to be affected by the work.

Compliance

a) The proponent should ensure that the regulations as guided by various approving and
licensing authorities are adhered to strictly.

b) The project proponent has submitted the building plans and the required information
to the approving authority County government of Kiambu for requisite approval
before commencement of the work and regular monitoring will follow to ensure
compliance with set standards and conditions.

c) The proponent should ensure that any persons affected by the project‘s activities are
protected from all harm and that all hoarding of the site is made to prevent
unauthorized entry.

d) The proponent will obtain Certificate of Completion. They shall further provide fire-
fighting equipment that may include one or more of the following: hydrants, hose
reels and fire appliances, portable fire appliances, water storage tanks and dry risers,

4.2.10 Penal Code (Cap. 63)

The chapter on —Offences against Health and Conveniencesl strictly prohibits the release of
foul air into the environment, which affects the health of other persons. Any person who
voluntarily violates the atmosphere at any place, to make it noxious to health of persons in
general dwelling or carrying out business in the neighborhood or passing along public ways is
guilty of misdemeanor, i.e. imprisonment not exceeding two years with no option of fine.
Under this Act, any person who for the purpose of trade or otherwise makes loud noise or
offensive awful smell in such places and circumstances as to annoy any considerable number
of persons in the exercise of their rights, commits some offences, and is liable to be punished
for a common nuisance, i.e. imprisonment not exceeding one year with no option of fine.

4.2.11 The Employment Act, 2007

This Act declares and defines the fundamental rights of employees; minimum terms and
conditions of employment; to provide basic conditions of employment of employees; and to
regulate the employment of children, among other rights. Key sections of the Act elaborate
on the employment relationship; protection of wages; rights and duties in employment;
termination and dismissal and protection of children, among others.
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Compliance: Contractor to be strictly advised not to engage any underage persons (under 18
years of age) to perform any form of work at the site during construction. The proponent shall
also ensure that the contractor is conversant and adheres to all the provisions of the
Employment Act

4.2.12 The Energy Act 2019

The Act consolidates the laws the relating to energy & provides for National & county
government functions in relation to energy. Provides for promotion of renewable energy;
exploration, recovery & commercial utilisation of geothermal energy; regulation of
midstream & downstream petroleum and coal activities; regulation, production, supply & use
of electricity & other energy forms; Enforcement & review of environmental, health, safety
& quality standards. Provision for construction permit request to be accompanied by EIA
study

Compliance: The project proponent will comply with Legal Notices 43 & 102 to ensure
conformity with the Energy Act provisions. The proponent will be required to address
provisions raised in the Energy (solar water heating) regulations.

4.2.13 National Construction Authority Act No. 41 of 2011

An Act of Parliament to provide for the registration of contractors operating or willing to
undertake construction operations in Kenya as by law through the National Construction
Authority (NCA), which is constituted under Act No. 41 of 2011 Laws of Kenya. Section 15
of this Act demands registration of contractors with NCA while section 17 and 18 outlines
the procedure of registration of contractors.

Compliance: The proponent will comply with the Act by ensuring that the site and project
contractors are registered and certified by NCA. The proponent will also ensure that the
proposed project is registered with NCA.

4.2.14 County Government by-laws

Prescribes the necessary easements required for the establishment of any project within the
County.

Compliance: Ensure adherence to the by-laws provisions and acquire the necessary
approvals and permits.

4.2.14 Water Quality Regulations, 2006

The law is based upon the principle that everybody is entitled to a healthy and clean
environment. Section 42, is pertinent to the implementation of this project. These Regulations
shall apply to drinking water, water used for industrial purposes, water used for agricultural
purposes, water used for recreational purposes, water used for fisheries and wildlife, and
water used for any other purposes.

4.2.15 Noise and Excessive Vibrations Pollution (Control) Regulations, 2009
Part Il of the regulations; section 3 states:

1. Except as otherwise provided in these Regulations, no person shall make or cause to be
made any loud, unreasonable, unnecessary or unusual noise which annoys, disturbs, injures or
endangers the comfort, repose, health or safety of others and the environment.
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Compliance: The proponent shall take into concern the provisions of the local authority act
to ensure that the development complies with the provisions of the Act.

4.2.16 Air Quality Regulations, (Legal Notice No. 34 of 2014)

These regulations are aimed at controlling, preventing and abating air pollution to ensure
clean and healthy ambient air

Compliance: The proponent will ensure that operations at the site do not generate dust,
particulates and other emissions beyond allowable limits especially during construction by
deploying efficient dust screens, PPE and other dust suppression measures.

4.2.17: The Environmental Management and Co-ordination (Controlled Substances)
Regulations, 2007

The regulations regulate the importation and use of Ozone Depleting Substances. Regulations
No. 3 gives a classification of Controlled Substances.

Compliance: The proponent will comply fully with the Regulations by not using Ozone
Depleting Substances

4.2.18: Environmental (Impact Assessment & Audit) Regulations, 2003 Amended 2019

Provides for the procedure for carrying out the EIA Provides for the contents of an EIA study
report

Compliance: The EIA to be carried out in accordance to the regulations. The Project
proponent is required to contract services of a license EIA expert, submit an EIA report to
NEMA and acquire an EIA license before commencing any construction activities

4.2.19: The Water Act (Act No.8 of 2002) revised in 2016

Provides that a permit shall be required for any use of water from a resource, especially
where there is abstraction and use of water with the employment of works. The legislation
provides for the management of water resources at national and county level. Article 40(4)
provides an application for a permit to which shall be subject to public consultation and,
where applicable EIA in accordance with the requirements of the EMCA. 108(1) sewage &
effluent management to avoid environmental pollution.

Compliance: Use of water abstracted from the natural spring requires an abstraction permit.
A permit will be required from WRMA for any water borehole construction works and an
abstraction license. The proponent will comply fully with the Act.

4.2.20 Waste Management Regulations (2006)

This legislation gives guidelines for handling different kinds of waste. Some of the relevant
sections to the proposed project are as follows:

Part 11 Section 1: No person shall dispose of any waste on a public highway, street, road,
recreational area or in any public place except in a designated waste receptacle

Part Il Section 6: Any person who owns or controls a facility or premises which generate
waste shall minimize the waste generated by adopting the following cleaner production
principles:

a) Improvement of production process through:
v Conserving raw materials and energy
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v eliminating the use of toxic raw materials within such time as may be
prescribed by the Authority
v" reducing toxic emissions and wastes
b) Monitoring the product cycle from beginning to end by:

v Identifying and eliminating potential negative impacts of the product.
v Enabling the recovery and re-use of the product where possible.
v Reclamation and recycling.

¢) Incorporating environmental concerns in the design, process and disposal of a product6.

Compliance

e The proponent will ensure that all waste is segregated before being transported to a
designated waste treatment facility by a contracted NEMA licensed waste transporter

e A contracted waste handler licensed by NEMA will be responsible for safe disposal of
solid wastes from the residence.

4.2.21 The National HIV Policy

The HIV policy is geared towards ensuring that new development projects encourage
preventive and responsible behaviour both for the workers involved in such projects and the
local people within which projects are taking place as a goal towards curtailing the spread of
the disease. The proponent is advised to put in place adequate measures so as to ensure that
implementation of the proposed projects does not heighten the spreads of HIV and AIDS

4.2.22: The Land Act, 2012
The Land Planning Act (Cap 303)

Section 9 of the subsidiary legislation (the development and use of land Regulations 1961)
under which it requires that before the local Authority to submit any plans to then minister for
approval, steps should be taken as may be necessary to acquire the owners of any land
affected by such plans. Particulars of comments and objections made by the landowners
should be submitted, which intends to reduce conflict of interest with other socio-economic
activities.

Land Titles Act, Cap 282

This Act makes provision for the removal of doubts that have arisen in regard to titles to land
and to establish a Land Registration Court. Specific provisions include guidelines on
adjudication of claims, and registration of documents after certificate of ownership is granted.

Registration of Titles Act, Cap 281

This Act provides for the transfer of land by registration of titles. Parts within the Act
elaborate on mechanisms of bringing lands under the Act, grants, transfers and transmissions
of land, registration of titles, and mode and effect of registration, transfers, leases, charges,
powers of Attorney, and rectification of titles, among others.

Registered Land Act, Cap 300

The Act provides for the registration of title to land and provides for the regulation of
dealings in land so registered, and for purposes connected therewith. The Act elaborates on
the organization and administration of the Act, the effect of registration, title deeds,
certificates of lease and searches, instruments and agents, transmissions and trusts, restraints
on disposition, rectification and indemnity, and decisions of registrars and appeals.
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Compliance: The proposed project site is registered & has a title deed. The proponent will be
required to comply fully with these Acts

4.3 Institutional Framework

The environmental impact assessment for the proposed development is influenced by interest
of several stakeholders and lead agencies, either exclusively or concurrently. Some of these
stakeholders and lead agencies include:

National Environmental Management Authority (NEMA)
Director of Physical Planning

The County Government of Kiambu

The Ministry of Environment and Natural resources

Directorate of Safety, Occupational, Health and Services DOSHS
National Construction Authority

National Environment Council (NEC): The council sets national goals and objectives and
determine policies and priorities for the protection of the environment that are to be followed
by the developer of the proposed Apartment development Project.

County Environment Committee: The project is in Nairobi County and will be subject to
site visits by the County Environmental Committees. The committees will review
environment related reports of the project and on occasions could attend site meetings.

National Environment Complaints Committee, NECC (Public Complaints Committee):
If any disputes will arise in regards to this project, the NECC will also play an important role
in the facilitation of alternative dispute resolution mechanisms relating to environmental
matters.

National Environmental Tribunal: The tribunal is formed under section 125 of the EMCA,
Cap 387 and handles all cases related to environmental offences in the Republic of Kenya.
The tribunal’s 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.

Relevance: If disputes with respect to the proposed project arise, the NET will function very
much like a court of law.
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CHAPTER FIVE: PUBLIC CONSULTATION AND DISCLOSURE

5.1 Introduction

Public consultation is useful for gathering environmental data, understanding likely impacts,
determining community and individual preferences, selecting project alternatives and
designing viable and sustainable mitigation and compensation plans. Public consultation
process for the apartments development took place at the scoping stage and the EIA stage.
Public participation in all stages of the project is likely to contribute to maximization of
expected benefits and minimization of expected negative socio-economic impacts on the
immediate environment.

5.2 Objectives of the Public consultation

The specific aims of the consultation process during the EIA study stage were:

e To inform the local people, leaders and other stakeholders about the proposed
Apartments development project and its objectives;

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

e Obtain opinions and suggestions directly from the affected communities on their
preferred mitigation measures;

e To find out if there are issues or places of cultural/or religious importance to the local
communities that could be negatively impacted upon by the project and it
infrastructure;

e To improve project design and, thereby, minimize conflicts and delays in
implementation;

5.3 Stakeholder Identification

The stakeholders were identified and are categorized into two groups; that is, the primary
stakeholders, and secondary stakeholders. Primary stakeholders are those who will be directly
affected by the project either positively or negatively. They consist of the project proponent,
project affected persons who are the local community. Secondary stakeholders are those who
can influence the project and those that will be indirectly affected by the project this includes
the local administration and County Government of Kiambu Officers.

5.4 Consultation Methodology and Schedule

During the EIA study, the following methods were used to gather information from the
stakeholders:

« Key informant interviews;
* Public Baraza

* Questionnaires

Key informant interviews were conducted with key stakeholders to the proposed project.
Please refer to table overleaf.
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Stakeholder Classification

Name of the Stakeholder

Date of the Meeting

Primary Project Proponent John Waweru 14th November 2022
Stakeholders In constant
communication
Project Affected Thindigua Residential Association - | 16™ January 2023
Persons Local Community 17" January 2023
19" January 2023
Institutional PAPS Laureate School 18™ January 2023
31% January 2023
Secondary Local Chief, Thindigua Location o™ January 2023
Stakeholders | Administration 16", 17" and 19"
January 2023
Assistant Chief, Thindigua Location | 9™ January 2023
16", 17" and 19"
January 2023
Kiambu County | Chief  Officer-Lands, Housing, | 18" January 2023
Government Physical Planning and Urban | 3" February 2023
officials Development
Chief Officer-Water, | 18" January 2023
Environmental and Natural | 30" January 2023
Resources
County Director- Gender, Cultural | 18" January 2023
and Social Services 30" January 2023
Manager, Kiambu Municipality 18" January 2023
Managing Director — Kiambu Water | 18" January 2023
and Sewerage Company Limited 3" February 2023
NEMA County Kiambu County Director of | 11" January 2023
Office Environment 19" January 2023

Table 4: Stakeholder identification and consultation schedule

5.5 Stakeholder Consultation schedule

Table 5: The public barazas were scheduled as follows:

Meeting Venue Date and time Number of people who
attended the meetings
Chief’s Camp, Thindigua | 16/01/2023 10.00am 31
Location
Chief’s Camp, Thindigua | 17/01/2023  4.00pm 16
Location
Proposed Site on plot L.R. | 19/01/2023  10.00am 34
No. 76/955, Thindigua
Total 81

See attached minutes of the public meetings and attendance lists attached in annex 11
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Plate 10: Selected Photos of public meetings that took place. See attached photos of the
public meetings in annex 11

Further consultation was done through the use of semi structured questionnaires that were
randomly given to the area residents 0.5-2km away. Over 35 people responded to the
questionnaire. See attached filled questionnaires in annex 11

5.6 Summary of issues raised from the consultation process

Generally, the local administration representatives and communities were consulted to
give their views towards the proposed project since they anticipate numerous benefits
upon implementation of the project.

5.6.1 Benefits of the proposed project

Improved local socio-economy by contribution to Kenya government revenue;
Creation of employment opportunities;

Market for construction materials;

Improved infrastructure;

Maximum utilization of land and generation of revenue to the project owner

Public consultation and awareness for gathering environmental data, understanding
likely impacts, determining community/ individual preferences, designing viable and
sustainable mitigation plans.

5.6.2 Problems and concerns cited on the proposed development during public
participation exercise.

Possibility of air pollution / dust emissions

Health and safety of workers;

Noise and vibration;

Increased generation of solid and liquid waste;

Increased demand for water and energy use;

Fire outbreak and degradation of road infrastructure during construction period
Security concerns

Local labor not utilized by the contractor

Increased traffic during construction and operation of the proposed project
Visual intrusion of the neighboring properties

Make the building child and disability friendly
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5.7 Future Consultations

After collection of public views on the proposed apartments development, the proponent will
be required to set the ground for future consultations with key stakeholders and the general
public.

(a) Consultation approach

Throughout the project implementation, the following methods could be used to gather
information from and continuously engage the various community members and other
stakeholder groups:

e Key Informant Interviews;

e Public meetings (barazas);

e Roundtable meetings;

e Letters and emails;

e Public posters; and
The proponent should maintain consultation records including attendance registers, signed
minutes, sample photographs for meetings, mails etc.

(b) Public availability of documents

Subject to the existing legal framework, relevant approved project reports and licensing
documents should be made available at designated public offices for public inspection/access
on request. In addition to the EMP to be publicized by NEMA upon completion of the EIA
studies, the final EMP adopted should also be made available to the public. Hard copies
should be deposited at the contractor’s camp sites and at the agreed sub-county
administration offices for inspection.

(c) Publicity signage and notifications
Prior to the commencement of construction, the contractor should erect publicity signage
detailing the nature of forthcoming works at the site. The signage should follow the NCA
standard. For any working front, the proponent in conjunction with the contractor will post
notifications of forthcoming works, especially the disruptive ones. In addition, localized
notifications should be made for:

« Job opportunities available;

« Any traffic disruptions

« Any irregular/hazardous work practices such as excessively noise.

(f) Construction Complaints Management

A complaints management system should be instituted by the proponent to ensure that a rapid
and appropriate response is made to any public and stakeholders concerned. The proponent in
conjunction with the contractor should maintain a register of complaints. Details of all
complaints from the community or other stakeholders regarding any construction activities on
site as well as outcomes of any investigations or actions that result from the complaint being
made, should be recorded in a complaint register. The complaints should be acted on
immediately.
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CHAPTER SIX: ANTICIPATED IMPACTS AND MITIGATION MEASURES

6.1 Introduction

This chapter will discuss the prediction, identification and analysis of the anticipated project
impacts throughout the project cycle, that is construction, operation and decommissioning
phases. The identified anticipated impacts emanating from the proposed project will result to
effects which may be positive or negative on the environmental and social elements. Four
major parameters were used to categorize the impacts, which are;

widespread

Table 6.1: Impacts analysis throughout the project cycle

Magnitude - described as being major or minor positive/negative.
Duration — refers to period/time and is described as short-term, medium or long term
Extent — refers to coverage and it is evaluated in terms of being specific (localized) or

Reversibility — described as in terms of being reversible or irreversible.

Impact Impacts Analysis
Construction Operation Decommissioning
Provision of quality Major positive
apartments Long term
Localized
Irreversible
Creation of | Major positive, Major positive, Major positive
Employment Short term, Long term, Short term
Widespread Widespread, Localized
Reversible Irreversible Reversible
Generation of | Major positive Major positive Major positive
Revenue Short term Long term Short term
Widespread Widespread Widespread
Reversible Reversible Reversible
Business Major positive Major positive
opportunity for | Short term Long term
goods and services | Widespread Widespread
Reversible Reversible
Solid Waste Major negative Major negative Major negative
Short term, Long term Short term
Localized Localized Localized
Irreversible, Irreversible, Irreversible
Liquid Major negative Major negative Major negative
waste/Effluent Short term Long term Short term
Localized Widespread Localized
Irreversible Irreversible Irreversible
Water demand Major negative Major negative Major negative
Short term Long-term Short term
Widespread Widespread Widespread
Irreversible Irreversible Irreversible
Energy demand Major negative Major negative Major negative
Short term Long term Short term
Widespread Widespread Widespread
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Irreversible Irreversible Irreversible
Noise Pollution Major negative Minor negative Major negative
Short, Term Short term Short term
Reversible Localized Reversible
Localized Reversible Localize
Air Pollution Major negative Minor negative Major negative
Short term Short term Short term
Reversible Localized Reversible
Localized Reversible Localized
Storm water | Major negative Major negative Minor negative
drainage Short term Long term Short term
Widespread Widespread Widespread
Irreversible Irreversible Irreversible
Insecurity Minor negative Major negative Minor negative
Short term Long term Short term
Localized Localized Localized
Reversible, Reversible Reversible
Occupation  health | Minor negative Minor negative Minor negative
and safety Short term, Long term Short term
Localized Localized Localized
Reversible Reversible Reversible
Oil pollution Minor negative Minor negative Minor negative
Short term Long term Short term
Localized Localized Localized
Irreversible Irreversible Irreversible

6.2 Positive impacts
Positive impacts that shall be associated with the implementation of the project include:

6.2.1 Provision of housing units
The proposed development will provide 377 decent housing units.
6.2.2 Provision of employment opportunities

The proposed project will create employment opportunities for both skilled and semi-skilled
workers. During the construction phase, the project will employ a large workforce including;
project consultants, foremen, masons, plumbers, electricians, interior designers, cooks among
others. For the operation phase, the project will employ a work force that will include
cleaners, security guards and caretakers.

6.2.3 Provision of market for goods and services

During the construction phase, the project will consume a lot of building materials sourced
both locally and in other parts of the region. This will have a positive impact towards the
economic status of the suppliers and to the national economy through VAT rates for goods.
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6.2.4 Increase in revenue to the government.

Through payment of relevant taxes, rates, the project will contribute towards the national and
local revenue earnings.

6.2.5 Gains in the local economy

The economy of the neighborhood will receive a boost especially during the construction
phase due to workers spending on food, drinks and other necessities.

6.2.6 Improved Security

Security will be ensured around the proposed development through distribution of suitable
security lights and presence of 24 hour registered security guards and CCTV surveillance.
This will lead to improvement in the general security in the surrounding area.

6.2.7 Optimal Land Use

The development will result to a more economical use of the land without significant
environmental degradation. The area has been zoned for high rise residential units, meaning
that the proposed development will be in conformity with the zoning regulations.

6.3 Negative Impacts and Potential Mitigation Measures

6.3.1 Extraction and use of construction materials

Building materials such as hard core, ballast, cement, rough stone and sand required for the
construction of the proposed Project will be obtained from quarries, sand harvesters etc.
Since substantial quantities of these materials will be required for construction of the
proposed project, the availability and sustainability of such resources at the extraction sites
will be negatively affected-as they are not renewable in the short term. In addition, the sites
from which the materials will be extracted may be significantly affected in several ways
including landscape changes, displacement of animals and vegetation, poor visual quality and
opening of depressions on the surface leading to several human and animal health impacts.

Proposed mitigation measures

a) The Proponent will source building materials such as sand, ballast and hard core from
registered quarry and sand mining firms, whose extraction sites have undergone
satisfactory environmental impact assessment/audit and received NEMA approval.

b) To reduce the negative impacts on availability and sustainability of the materials, the
Proponent will only order for what will be required through accurate budgeting and
estimation of actual construction requirements. This will ensure that materials are not
extracted or purchased in excessive quantities.

c) The Proponent shall consider reuse of building materials and use of recycled building
materials where applicable. This will lead to reduction in the amount of raw materials
extracted from natural resources as well as reducing impacts at the extraction sites.

6.3.2 Solid Waste Generation

Solid waste will be a major negative impact during the project cycle. The waste will consist
of construction debris, cement bags, wood, broken glasses, containers, metal, sharp objects
such as nails, organic waste, paper, and plastic among others during the development
construction phase. The waste may result to blockage of drainage systems, choking of water
bodies and have a negative impact to the human health. During operation phase, wastes may
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be organic emanating from the kitchen, paper, plastic and containers. Unfit disposal of
construction waste could have medium or long-term environmental and public health impact.
Extent of this impact will be local to areas where waste is dumped or their immediate
neighborhood.

Potential Mitigation Measures

a) Segregation of waste at the source during the project cycle.

b) Use of an Integrated Solid Waste Management System; through a hierarchy of
options: source reduction, recycling, composting and reuse, will facilitate waste
handling during operation/occupation phase.

c) Engage the services of registered waste handlers to collect and transport waste to
designated disposal sites.

d) Provision for waste management rooms at strategic places within the development
facility.

e) Efficient use of building material to reduce waste and recycling/reuse where
feasible.

f) To manage waste in line with the Waste Management Regulations, 2006.

6.3.3 Increase Generation of Waste Water

There will be increased generation in liquid waste as a result of increased population inflow
within the project site both during construction and operation phases of the development.
Inadequate provision of sanitary facilities during the construction period may result to
defecation of secluded areas within the site creating unsanitary conditions and source for fly
infestation. Improper liquid waste disposal may be a threat to human health for both workers
and the neighboring community and also result to contamination of water resources, land and
air. All liquid waste shall be properly managed through connection to the existing sewerage
system that serves the area.

Potential Mitigation Measures

a) Connecting and channeling all liquid/effluent wastes to the existing sewerage system.

b) Provision of adequate and appropriate sanitary facilities for the workers during
construction phase and tenants during the operation phase of the facility.

c) Proper decommissioning of the sanitary facilities shall be carried out once
construction is complete.

d) Sanitary facilities shall be kept clean always through regular cleaning.

e) Ensure regular maintenance of foul water drainage works at the premises to prevent
clogging and fore-stall breakdowns.

f) The design of the internal sewerage system shall consider the estimate discharges
from individual sources and the cumulative discharge of the entire project, that is, it
will have the capacity to consistently handle the loads even during peak volumes.

g) All drain pipes passing under building should be of heavy duty PVC pipe tube
encased in concrete surround.

h) All manholes should have heavy-duty covers set and double sealed airtight as
approved by specialists.

6.3.4 Air Pollution, Particles and Dust Emission

Air pollution will be a major negative impact during the construction phase as a result of
increase in levels of fugitive dust emanating from the demolition, excavation, construction
activities and stockpiled earth materials. This may be a public health hazard resulting to
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nuisance to the workers and the public. Air pollution may also be as a result of emission of
fumes and particles or combustion of fossil fuels from the construction machinery. This is
expected as a short term and reversible impact after the end of construction.

Potential Mitigation Measures

a) Regular sprinkling of water on work areas to prevent fugitive dust violations.

b) Use of dust nets/screens around the construction site to contain and arrest dust.

c) Use environmentally friendly fuels such as low sulphur diesel.

d) Minimize the period for idling of machinery and construction vehicles.

e) Minimize exposed areas through the schedule of construction activities to enable dust
control.

f) Regular and prompt maintenance of construction machinery and equipment to
minimize generation of hazardous gases.

g) Ensure no burning of waste such as paper and plastic containers on sites/non-
designated areas.

h) Onsite dirt piles or other stockpiled material should be covered, wind breaks installed,
water and/or soil stabilizers employed to reduce wind-blown dust emissions.

i) Restricting heights from which materials are to be dropped, as far as practicable to
minimize the fugitive dust arising from unloading/loading.

J)  Where a vehicle leaving a construction site is carrying a load of dusty materials, the
load shall be covered entirely by clean impervious sheeting to ensure that the dusty
materials will not leak from the vehicle.

K) Provide PPEs to the workers in dusty areas on the site.

1) Monitor the air pollution levels regularly as per the Air Quality regulations.

6.3.5 Noise and Excessive Vibrations

Noise pollution will be a negative impact and short term limited to the construction period.
The noise will be caused by the construction activities, use of heavy machineries and vehicles
during transportation of materials to and from the site. Vibrations will be experienced during
the excavation, concrete vibration during concreting of the structural elements and hacking of
the walls and building elements during plastering of the structure. On occupation and
operation of the facility, there will be minimal noise and vibrations from the units.

Potential Mitigation Measures

a) Construction works shall be carried out only during the day from 0800hrs to 1800 hrs.

b) Noise shields shall be used on noisy equipment, such as corrugated iron sheet
structures, to minimize the exposure to the neighbors and other workers within the site

c) The construction vehicles and machinery shall be switched off when not in use to
reduce idling time.

d) All noisy activities shall be scheduled concurrently during the construction period to
reduce the exposure period to the PAPs.

e) Equipment installed with noise abatement devices shall be used as much as
practicable.

f) All machines and equipment shall be maintained regularly to reduce frictional noise.

g) All workers shall be trained and provided with PPEs such as helmets, earmuffs, dust
mask, etc. which will be used at all times when operating within the site area.

h) Drivers delivering materials shall avoid unnecessary horning of the trucks/vehicles.
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i) Bill board shall be erected at the construction site entrance to notify of the
construction activities and timings.
j) Regular monitoring of noise levels at the site as per the regulations.

6.3.6 Water Demand and Usage

The demand and usage for water will increase during the project cycle. During construction,
water will be required for activities such as cement mixing, curing of concrete, sprinkling of
water on dusty areas to suppress dust and drinking water for workers. During operation
phase, water will be needed for bathing, washing, cleaning, drinking and cooking. This will
place strain on the existing water supply by Kiambu County Sewerage and Water Company.

Potential Mitigation Measures

a) Drill a borehole to supplement the county water supply.

b) The contractor shall use water bowers to bring in water for construction activities i.e.
during periods of high water demand (i.e. during slab formation). Water fetching shall
however be subject to authorization by the relevant authority.

c) Provision of adequate underground and roof tanks for water storage that covers two
days’ water demand.

d) Use water efficient appliances and fixtures for conservation of water during the
project cycle.

e) Provide notices and information signs to sensitize on means and needs to conserve
water resource i.e., “Keep/Leave the Tap Closed”, etc. This will awaken the civic
consciousness of the workers and residents with regard to water usage and
management.

f) Prompt detect and repair of all the water fixtures and fittings to reduce water wastage.

6.3.7 Energy Demand and Usage

There shall be increased demand and use of energy during the construction stage (fuel for
running machinery and other equipment) and during operation phase (electricity used by the
occupants of the units). Energy conservation is thus fundamental and shall involve optimum
use of petroleum products (diesel and gasoline), electrical appliances (equipment), lighting
systems and other electric machinery as used for different purposes. It also includes use of
renewable energy sources.

Potential Mitigation Measures

a) Turn off machinery and equipment when not in use.

b) Use of solar energy as an alternative source of energy.

c) Monitor energy use during construction and set reasonable limit.

d) Put off all lights immediately when not in use or are not needed.

e) Install and routine maintenance of energy efficient appliances e.g., LED bulbs etc.

f) Exterior lights shall be controlled by a programmable timer.

g) The water booster set will contain inverter pumps for energy saving and precise
control of flow and pressure rate.

h) Generator should be provided as a full backup energy source throughout the
development.
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6.3.8 Surface Run-off and Storm Water Drainage

The proposed project construction phase will lead to increased release of sediments into the
drainage systems. The building roofs and pavements may lead to increased volume and
velocity of storm water or run-off flowing across the area covered by the building. This can
lead to increased amounts of storm water entering the drainage systems, resulting in overflow
and damage to such systems.

Potential Mitigation Measures

a) Semi permeable materials will be used for construction of pavements.

b) After completion of construction, the proponent shall embark on comprehensive
landscaping.

c) Drainage channels shall be covered; say with gratings, to avoid occurrence of
accidents and entry of dirt.

d) Construct gently sloping drains to convey water at non-erosive speed directing the
storm water to the main drainage system in the area.

6.3.9 Fire Outbreak Risks Occurrence, Response and Safety

The operations that lead to fire outbreaks include poor handling of electricity systems, faulty
electrical equipment, carelessness etc. These should be avoided both during construction and
operation phases of the project through provision of firefighting facilities, proper training and
sensitizations.

Potential Mitigation Measures

a) Post “No smoking signs” where flammable materials are stored.

b) Hire competent and properly authorized electrical contractor to do the electrical
works.

c) Train staff on the use of the available firefighting equipment. At least one person
trained on handling firefighting equipment should be available through-out the
construction phase of the project.

d) Conduct regular firefighting drills within the site.

e) Develop and post at the site fire emergency and evacuation procedures.

f) Provide adequate number of appropriate firefighting equipment at accessible strategic
places within the property.

g) Organize for inspection and maintenance of fire equipment at least once in a period of
six months.

h) Maintain on site telephone contacts for fire brigade, G4S fire brigade and St. Johns
ambulance service provider.

6.3.10 Oil Leakages and Spills on 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 operational
phase, oil spills might occur at the parking lots and cooking oil from kitchens.

Potential Mitigation Measures

a) All machinery shall be keenly inspected not to leak oils on the ground. This can be
ensured through regular maintenance.
b) Install oil trapping equipment in areas where there is a likelihood of oil spillage
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c) Maintenance will be carried out in a well-designed and protected area and where
oils/grease is completely restrained from reaching the ground. Such areas should be
covered to avoid storm from carrying away spilled oils into the soil/water systems.

d) All oils/grease and materials will be stored in a site’s store, in the contractor’s yard.

e) Proper disposal of oil handling materials such as drums, oily clothes/papers/materials
and cans.

f) All drainage facilities shall be fitted with adequate functional oil-water separators and
silt traps.

g) Collect the used oils and re-use, re-sell, or dispose of appropriately using expertise
from contracted licensed waste handlers.

6.3.11 Emergence and Spread of Social Vices

The proposed development will lead to potential for employment opportunities and access to
new services which will draw people to the area more specifically the project site. This factor
will further lead to a temporary increase in economic activities and employment of skills for
the development. This will lead to population influx which might lead to changes in or
unwanted behaviors in the area. This unwanted or change in behavior may be in the form of
loose morality, an increase in school drop-out due to cheap labor, child labor, drug use and
abuse, theft/robbery and increased incidences of HIV/AIDS and related infections/diseases
and other communicable diseases.

Potential Mitigation Measures

a) To minimize project effects on local social set up, the proponent will;

b) The contractor shall ensure that there is adequate street lighting and a security guard
within the site to help curb with issues that may arise from theft. Also installing 24hr
operating CCTV surveillance, which will be monitored regularly.

c) It is recommended that the contractor employs workers from the immediate area
where possible to avoid social conflict

d) Conduct periodic sensitization forums for employees on ethics, morals, general good
behavior and the need for the project to co-exist with the neighbors.

e) Offer awareness, guidance and counselling on HIV/AIDS and other STDs to
employees;

f) Provide safety tools such as condoms to employees

g) Ensure enforcement of relevant legal policy on sexual harassment and abuse of office.

6.3.12 Occupational Health and Safety

During construction phase, there will be increased air and noise pollution which are
considered harmful to human health. The neighbors and workforce involved shall be
subjected to these environmental hazards putting them at high risk. Waste material such as
pieces of glass and nails left lying on the ground may cause injuries/accidents to the workers
on site. Food for the construction workforce is usually provided by mobile individuals most
of which operates without licenses. This can compromise health of the workers especially if
such foodstuffs are prepared in unhygienic conditions.

Potential Mitigation Measures

a) Provide adequate and functional sanitary facilities for the workers.
b) All workers shall use properly fitting PPEs to avoid injuries and illness which include
working boots, overalls, helmets, goggles, earmuffs, masks, gloves etc.
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c) Provide appropriate signage and warnings in work areas to avoid injuries to the
workers and occupants.

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

e) Safety awareness may be gained through regular safety meetings, safety training or
personal interest in safety and health.

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

g) Local individuals preparing food for the workers at the site shall be controlled,
monitored and evaluated to ensure that food is hygienically prepared.

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

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

6.3.13 Impacts on Workers’ and Community Health and Safety

Workers and local community members in the project area may be exposed to various risks
and hazards including falling from height during construction which may lead to fatality,
falling objects, collapsing of excavations, road accidents, slips and trips, flammable and
explosive substance, electrical shocks, dust, noise and vibrations, poor hygiene, fire
exposures, bruises and cuts, etc.

Potential Mitigation Measures

The proponent and project contractor will implement all necessary measures to ensure health
and safety of the workers and the general public during construction, operation and
decommissioning of the proposed development as stipulated in the Occupational Safety and
Health Act, 2007.

6.3.14 Increased Traffic

Obstruction by construction transport vehicles and construction activities adjacent to the
nearby roads during the construction phase may lead to the increase traffic along Thindigua
Highway Street. This may be exacerbated if these activities time/schedule coincide with Peak
Traffic hours.

Proposed mitigation measures

a) Ensure that the Entry/Exit to the project site is located where it will cause minimal
traffic along adjacent roads

b) Ensure all construction vehicles to and from the construction site use the designated
Entry/Exit to the project site

c) All transportation of construction raw materials and excavated materials are to be
conducted at traffic off peak hours only

d) Ensure there is a traffic marshal at the site directing traffic especially during morning
when pupils are going to school and in the evening when they are going home.

e) Sensitize truck drivers to avoid unnecessary road obstruction

f) Cover all trucks hauling soil, sand and other loose materials to avoid spillage and dust
emissions that may interfere with smooth motoring

g) "NO PARKING" signs will be posted around the building where Parking is prohibited
and likely to cause obstruction as well as other necessary traffic signs.
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CHAPTER SEVEN: ANALYSIS OF PROJECT ALTERNATIVES

7.1 Introduction

In order to enable the proposed project to seek different ways of minimizing its impacts on
the environment and at the same time achieve its objectives several alternatives were
assessed.

7.2 ‘No Action’ Project Alternative

This option implies forfeiting the proposed development and thus avoiding both the positive
and negative impacts that would have arisen during its implementation. This option is mostly
applicable in situations where the proposed project area is in ecologically sensitive areas. The
land in which the proposed project is to be constructed is in a stable environment and
therefore will not be affected by this development activity. From a socio-economic
perspective the “no action” alternative may not be the best alternative as the numerous
benefits to be gained from the development both locally and nationally would not be realized
and the resources in the area would continue to be underutilized. Furthermore, this is a noble
initiative that enables middle income earners dwelling in Nairobi and Kiambu to own homes
and enjoy a sense of security for their families.

7.3 Proposed Project Alternative

In line with the zoning policies, the proposed site is in an area where commercial/residential
high rise buildings are allowed by Kiambu County. The proposed project will provide
modernized quality affordable housing units, create employment, increase the governments*
revenue through taxes, provide a market for goods and services and ensure optimal use of the
land. Thus, the project is a timely venture and this is the best option for the proposed site.
Furthermore, support infrastructures such water supply system, sewer system, electricity and
tarmacked roads are available in the project area.

7.4 Alternative Design

This option entails undertaking the project but with different infrastructural designs that
encompass buildings layouts and location of supporting infrastructure. The presented project
design was however achieved by considering the options available that would ensure cost-
effectiveness and avoid or reduce environmental and social impacts as much as possible. The
prevailing design shall increase commercial viability as well as its targeted balance with
nature that will create ambient living conditions for its occupants. The proponent has settled
on the proposed design after thorough consultation with architect and engineers. The design
meets the proponent’s vision and objectives.

7.5 Alternative Construction Materials and Technologies

There is a wide range of construction and furnishing materials which can be sourced locally
and internationally most of which shall be low maintenance and environmentally sound. The
proposed project will be constructed using reinforced concrete, natural stones for the walling,
cement for mortar and plaster works, structural steel, metal scaffolds and formwork. The
concrete structure will be built using locally sourced sand, cement, metal bars and fittings that
meet the Kenya Bureau of Standards (KBS) requirements. The metal scaffolds will be
advantageous than timber because it will reduce the wasting of precious trees, has a longer
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lifetime, provides a steady and firm standing, easily assembled and dismantled and it
increases the work efficiency.

The technologies available include the conventional brick and mortar style, concrete frame
construction, prefabricated concrete panels, timber construction, steel and aluminum frame
and Expanded Polystyrene Technology. The proponent has preferred the use of reinforced
concrete frame construction as the technology is durable, offers outstanding resistance to
explosion and/or impact and performs well during both natural and manmade disaster.
Reinforced concrete can also endure very high temperatures from fire for a long time without
loss of structural integrity. Priority shall be given to construction techniques and materials
that is environmental friendly, save on time and cost of construction.

7.7. Waste Water Management Alternatives
Four locally available technologies are discussed below: -

7.7.1 Alternative One: Waste Water Treatment Plant

This involves the construction of a plant that will enable the recycling of the waste water
from the project activities to reusable standards and utilised within the site in activities such
as irrigating the flower gardens and flashing of the toilets. It is usually expensive to construct
and maintain, but it is the most reliable, efficient and cost-effective in the long term. This
option is not viable for the proposed project due to lack of space.

7.7.2 Alternative Two: Use of Stabilization Ponds/Lagoons

This refers to the use of a series of ponds/lagoons that allow several biological processes to
take place, before the water is released back to the river. The lagoons can be used for
aquaculture purposes and irrigation. However, they occupy a lot of space but are less costly.
No chemicals are used/heavy metals sink and decomposition processes take place. They are
usually a nuisance to the public because of smell from the lagoons/ponds. This option is not
preferable in the area because the required space is not only available, and the local
community are not likely to accept the option.

7.7.3 Alternative Three: Use of Constructed/Artificial Wetland

This is one of the powerful tools/methods used in raising the quality of life and health
standards of local communities in developing countries. Constructed wetland plants act as
filters for toxins. The advantages of the system are the simple technology, low capital and
maintenance costs required. However, they require space and a longer time to function. Long
term studies on plant species on the site will also be required to avoid toxin accumulation in
the plants. Hence it is not the best alternative for this kind of project

7.7.4 Alternative Four: Use of Septic Tank

This involves the construction of underground concrete-made tanks to store the sludge with
soak pits. This option is viable in instances where the project is not served with a sewer
system or is far from a sewer line.

7.7.5 Alternative Five: Use of Existing Sewer Line Systems

This involves seeking approvals from the relevant authority and connecting the proposed
project development with the KiIWASCO sewer system that exists and offers services within
the area. This is the most viable alternative since the proposed development surrounding site
area is connected and served by a 1.5M wide sewer system in addressing waste water issues.
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The developer has opted in using the existing sewer systems for management of waste water
generated throughout the project cycle.

7.8 Solid Waste Management Alternatives

Throughout construction, the project will produce wastes such as excavated soil, wood chips,
metal scraps and paper wrappings among other. Wastes to be generated during operation
phase are mainly domestic in nature. The Proponent is expected to observe EMCA (Waste
Management Regulations, 2006).

An Integrated Solid Waste Management System (ISWMS) is recommended for management
of all solid wastes generated throughout the projects phases. The following shall be given
preference in its descending order:

a) The developer shall give priority to waste reduction at source of the materials. This
option will demand a solid waste management awareness programme in the
management and the residents.

b) Secondly, Reducing, Recycling, Reuse and composting of the waste. This calls for a
source separation programme to be put in place. The recyclables will be sold to waste
buyers within Kiambu County or donated.

c) Finally, sanitary land filling will be the last option for the developer to consider.

FEBRUARY 2023 56



EIA STUDY REPORT PROPOSED APARTMENTS DEVELOPMENT IN THINDIGUA

CHAPTER EIGHT: ENVIRONMENTAL MANAGEMENT PLAN

8.1 Introduction

The Environmental Management Plan is an important process of ensuring project
sustainability and environmental and social protection. The process and plan involve
measurement of relevant parameters, at a level of details accurate enough, to distinguish the
anticipated changes. It is therefore important to integrate the environmental and social impact
assessment process, an environment monitoring and management plan that includes the
monitoring of the progress of mitigation measures being implemented while also monitoring
the project for any new negative impacts that were not earlier considered or anticipated.

Monitoring aims at determining the effectiveness of actions to improve environmental
quality. The EMP outlined in the tables below addresses the identified issues of concern
(potential negative impacts) and mitigation measures as well as roles, costs and monitorable
time-frame that can help to determine the effectiveness of actions to upgrade the quality of
environment; as regards the proposed project. The EMP have been considered for all phases;
construction, operational and decommissioning phases
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8.2 Construction Phase Environmental Management Plan
Table 8. 1: Environmental management and monitoring plan during construction phase

Source Of Impact | Potential Controls Responsibility Timing Performance Indicator Monitoring
Impact Requirement
General  site | General Accidents  with | Provide Environmental, Health and Safety training to workers | Contractor Construction Trainings carried out on | Quarterly inspection
management construction potential to cause | to ensure that they understand the requirements of the Phase the EMP and HSP of training records
activities; unsafe | physical injury, | environmental, health and safety management plans as
site conditions; | damage to | applicable to their responsibilities
unsafe acts and | property;
practices environmental Ensure that workers sign a code of conduct to observe | Contractor Construction Signed code of conduct | Quarterly inspection
pollution established procedures and are well behaved towards the Phase by worker of worker contracts
surrounding community
Visual and | Site clearance; | loss of | Maintain as much as possible the natural drainage systems and | Contractor During Non-interference with | Regular  (monthly)
landscape Excavations; vegetation;  soil | patterns; Construction drainage patterns; Inspections
management alteration of | erosion; siltation
ground level; | of water courses; _ _ _ _
piling of spoils on | loss of aesthetic Preserve the existing natural vegetation as much as possible Contractor During ) Number of_ mature trees Regula( (monthly)
site value Construction cleared/retained Inspections
Ensure the protection of vegetation using any of the following | Contractor During Marks, Fences and flags | Regular  (monthly)
methods: mark, flag or fence areas of vegetation to be Construction around vegetation to be | Inspections
preserved; designate limits of root systems (tree drip line); and preserved; storage of
locate construction traffic routes, spoil piles etc away from spoils away from
existing vegetation vegetation
Where possible, commence landscaping activities as soon | Contractor During Commenced landscaping | Regular  (monthly)
superstructures are erected; Construction works Inspections
Set out a plan for re-vegetation of disturbed areas, Contractor During Revegetation plan for | Once towards Project
Construction disturbed areas completion
Prioritize indigenous trees and shrubs in the choice of plants Contractor During Species of trees proposed | once-Upon
Construction for revegetation preparation of
revegetation plan
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Source Of Impact | Potential Controls Responsibility Timing Performance Indicator Monitoring
Impact Requirement
Air pollution, | Earthworks; local air | Sprinkle water on work areas, and materials heaps to | Contractor During Dust levels at the site and | Regular (weekly)
particle  and | vehicle pollution by dust | minimize dust emissions; construction accesses inspections;
dust emissions | movements; and exhaust sprinkling records
transportation  of | fumes; potential
materials and | respiratory Minimize exposed areas through the schedule of construction | Contractor During Disturbance outside | Regular (weekly)
wastes; running of | illnesses among | activities to enable dust control construction active work areas inspections
engines and | impacted
motors neighbors Utilize vegetation, mulching, sprinkling and stone/gravel | Contractor During Stabilized sections at | Regular (weekly)
layering to quickly stabilize exposed soil construction construction site and | inspections
accesses
Identify and stabilize primary entrances/exits prior to | Contractor During Stabilized site | Regular (weekly)
commencement of construction; construction entrance/exit inspections
Direct construction vehicular traffic to stabilized roadways Contractor During Existence of stabilized | Regular (weekly)
construction roadway; Use of | inspections
stabilized roadways by
construction traffic
Maintain equipment and machinery to manufacturers’ | Contractor During opacity of exhaust gases | Quarterly inspection
specifications by regular servicing to maintain efficiency in construction from vehicles; Regular | of maintenance
combustion and reduce carbon emissions; maintenance of vehicles; | records
vehicle maintenance
schedule
Use environmentally friendly fuels such as low Sulphur | Contractor During Type of fuel in use Quarterly inspection
diesel; construction of maintenance
records
Minimize the period for machinery idling Contractor During Existing practices and | Quarterly inspection
construction awareness of operators | of maintenance
about machinery idling records
Ensure that no burning of waste is done on site; and Contractor During Waste Disposal methods | Weekly inspection of
construction inuse practices
Provide appropriate Personnel Protective Equipment such as | Contractor During Existence and usage of | Weekly inspection of
dust masks to site workers. construction PPE usage of PPE
FEBRUARY 2023 59




EIA STUDY REPORT

PROPOSED APARTMENTS DEVELOPMENT IN THINDIGUA

Source Of Impact | Potential Controls Responsibility Timing Performance Indicator Monitoring
Impact Requirement
Energy Use of fossil fuel- | Increased Ensure the use of rated equipment in welding and related | Contractor During Rating cards/plague on | One-time inspection
demand and | ran and/or | demand on fossil | works; Construction equipment of existence of rating
usage electricity-ran fuel and cards on equipment
equipment in | electricity to run
construction works | equipment Maintain equipment and machinery to manufacturers’ | Contractor During Established maintenance | Quarterly review of
specifications by regular servicing to maintain efficiency in Construction schedules for equipment | maintenance records
combustion and reduce carbon emissions inuse for adherence to
schedules
Use environmentally friendly fuels such as low Sulphur | Contractor During Type of fuel in use on | Quarterly review of
diesel; Construction equipment the fuel type in use
Minimize the period for machinery idling to save on fuel Contractor During Existing practices and | Visual observation of
Construction awareness of operators | practices in weekly
about machinery idling inspections
Specify and procure the most energy efficient plant options fit | Contractor During List of requirements for | inspection of
for purpose and avoid use of plant with unnecessary and Construction each type of equipment equipment  against
excess capacity specifications
Noise and | Nuisance to | Potential to cause | Install portable hoods to shield compressors and other small | Contractor During Presence of noise | monthly inspection
vibrations surrounding physical injury, | stationary equipment where necessary Construction attenuation features on | of equipment features
management communities damage to equipment and state
property;
environmental Endeavour to use equipment installed with noise abatement | Contractor During Presence of noise | Monthly inspection
pollution devices as much as practicable; Construction attenuation features on | of equipment features
equipment and state;
Reduce idling time on trucks and other noisy equipment Contractor During awareness of operators | quarterly noise
Construction about machinery idling measurements at
point sources
Encourage drivers to turn off vehicle engines when not in use | Contractor During Switch off machinery | quarterly noise
and avoid unnecessary hooting/revving of engines; Construction when not in use measurements
Provide personal protective equipment such as ear muffs to | Contractor During Existence and usage of | Weekly inspection of
workers at the site as necessary; and Construction PPE usage of PPE
Carry out construction work during the day only. No works | Contractor During Defined construction
shall be carried out on Sundays Construction hours of between 7am
and 6pm
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Source Of Impact | Potential Controls Responsibility Timing Performance Indicator Monitoring
Impact Requirement
Increased Construction water | Increased Close water taps when not in use. Repair broken pipes Contractor During
Water demand | needs; generation | demand in the Construction
and usage of wastewater | project area;
during contamination of | Ensure that water is used efficiently by avoiding extravagant | Contractor During Instituted measures for | Continuous review of
construction works | surface and | water use and wastage; Construction efficiency in consumption | usage and  water
ground water requirements
resources
Monitor water consumption and maintain records; Contractor During Installed consumption | Monthly inspection
Construction meter(s); records of | of records
deliveries by bowsers
Harvest storm water wherever possible to supplement other | Contractor During Water harvesting | Quarterly review of
sources of water; Construction infrastructure at the site water harvesting
opportunities
Channel construction wastewater into temporary holding | Contractor During Presence of a sump for | Visual observation in
ponds to allow sedimentation before release in to the Construction holding construction | weekly review of
environment; and wastewater effectiveness of the
sump
Recycle and reuse construction wastewater wherever possible Contractor During Evidence of recycling of | Monthly review of
Construction wastewater at the site opportunities for
reuse or used of
recycled water
Soil erosion Excavation for | Compaction of | Salvage, stockpile and ensure re-use of native topsoil during | Contractor During Preservation and reuse of | Visual observation in
foundations; soil by vehicles | re-vegetation activities in disturbed areas Construction topsoil at the site quarterly inspection
leveling of the | leading to loss of of soil management
site;  compaction | soil structure and practices
of the soil by | increased
construction susceptibility to | ldentify fertile soil borrow-pits as close as possible to the | Contractor During Nearness of identified | One-time inspection
vehicles and | erosion; project site; Construction borrow pits of identified borrow
machinery; storage | depletion of pit
and handling of | fertile top soil at
hazardous the site; | Ensure re-vegetation of disturbed areas as soon as possible to | Contractor During Time lag between | Visual observation in
materials and | contamination of | prevent soil erosion; Construction disturbance actions and | monthly inspection
wastes at the site soil  resources revegetation of activities and
from  spillages program of works
and leakages of
hazardous Ensure that construction vehicles use predetermined tracks at | Contractor During Established tracks/paths | Visual observation in
materials and | the site to reduce ground compaction; Construction for use by construction | weekly inspection of
wastes;  erosion vehicles the site for extent of
compaction  outside
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and
sedimentation of
surface water

established tracks

resources Utilize vegetation, mulching, sprinkling and stone/gravel | Contractor During Stabilized sections at | Visual observation in
layering to quickly stabilize exposed soil Utilize vegetation, Construction construction site  and | monthly inspection
mulching, sprinkling and stone/gravel layering to quickly accesses of accesses
stabilize exposed soil
Identify and stabilize primary entrances/exits prior to | Contractor During Stabilized site | Visual observation in
commencement of construction Construction entrance/exit monthly  inspection
of entry/exit for
effectiveness of
stabilization
Construction ~ wastewater shall be channeled to a | Contractor During Presence of a sump for | Visual observation in
predetermined area such as a temporary holding pond where Construction holding construction | weekly inspection of
sedimentation can take place and reduce the amount of soil wastewater use and effectiveness
carried away in wastewater; of the sump
Qils, fuels, paints and any hazardous materials to be stored in | Contractor During Storage of hazardous | Visual observation in
accordance with their respective MSDS’s, and in such a Construction chemicals and wastes in | weekly inspection of
manner to avoid spillages or leakages. Bund walls should be bunded areas storage practices and
constructed around these substances’ storage area so as to evidence of
enable containment in the event of spillage or leakage leakage/spillage
Implement erosion and sedimentation controls and ensure | Contractor During Use of silt traps on | Monthly inspection
proper disposal of liquid waste Construction potential erosion channels | of effectiveness of
silt traps
Traffic Construction Accidents Contractor shall ensure that construction traffic movement | Contractor During Delivery  times for | Review of delivery
management vehicles involving the | does not coincide with the known rush hours in the project Construction materials and carting of | records for delivery
movements in the | surrounding area, and that speed and loading limits are observed wastes; established speed | times
project area community; limits
nuisance  from
snarl ups Develop a traffic management plan to ensure that site vehicles | Contractor During Established Traffic | Monthly review of
do not interfere with the regular traffic on the access roads, or Construction management plan effectiveness of the
pose safety hazards to site workers or the general public Traffic management
plan
Set up traffic control/warning signs along the access road near | Contractor During Erected warning signage | Visual observation in
the site entrance informing other motorists of potential Construction at critical areas weekly inspection of
hazards of construction vehicles turning signages
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Source Of Impact | Potential Controls Responsibility Timing Performance Indicator Monitoring
Impact Requirement
Oil leakages | Construction Soil, water | Proper storage, handling and disposal of new oil and used oil | Contractor During Vehicle maintenance | Daily inspection
and Spills on | Machinery pollution and related wastes construction schedule
the
environment Maintain construction machinery and equipment to avoid | Contractor During Vehicle maintenance | Routine maintenance
leaks construction schedule
Maintenance of construction vehicles to be carried out in the | Contractor During Vehicle maintenance | Routine maintenance
contractor’s yard (off the site) construction schedule
Provide oil interceptors along the drains leading from service | Contractor During Vehicle maintenance | Routine maintenance
bays construction schedule
Solid  Waste | Demolition works | Generation of | Identify a temporary holding area for demolition and | Contractor During Identified area for storage | Weekly inspection of
management for existing | construction construction wastes; Construction of wastes housekeeping
structures; Use of | wastes that cause
materials in | environmental Recycle and re-use demolition and construction waste as | Contractor During Amount of recycled | Monthly review of
construction; pollution, much as possible; Construction wastes at the site records on quantities
rejection of | nuisance and of recycled materials
defective breeding grounds _ _ _ _
construction for vermin Ensure that all non-recyclable/reusable wastes are cleared | Contractor During Existent plans for off-site | Weekly review of
materials; from site at the earliest opportunity to avoid pile-up; Construction disposal of wastes waste  management
packaging of practices
materials _ _ _ _ _ _ _ _
Avoid mixing excess concrete if possible. Discard excess | Contractor During Amount of concrete that | Review of quantities
concrete in a designated area; Construction is disposed as waste of concrete wastes
generated
Washing of concrete-coated vehicles/equipment off-site or in | Contractor During Designated wash area; an | Weekly review of
a designated area. The concrete wash area will be at least 50m Construction existent concrete washout | usage of wash area
away from storm drain inlets or open drainage facilities. pit at the site and maintenance of
Runoff from onsite concrete wash area shall be contained in a washout pit
temporary pit where concrete can set;
Surface runoff within the site to be diverted in order to avoid | Contractor During Installed sediment traps; | Monthly review of
flushing away soil and other material. Sediment traps to also Construction lined drain for channeling | effectiveness of the
be installed to remove sediments before discharge of the of runoff site drainage
runoff from the site;
Establish measures to ensure that construction material | Contractor During Existent stock | Quarterly review of
requirements are carefully budgeted to avoid leftovers; Construction management plans inventories to
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Source Of Impact | Potential Controls Responsibility Timing Performance Indicator Monitoring
Impact Requirement

Health  and | Use of hand tools | Physical injuries | All workers will be sensitized before construction begins, on | Contractor During Level of compliance with | Routine inspection
safety of | and machinery in | to workers and/or | how to control accidents related to construction. Construction OSHA provisions
workers construction; the public;

construction damage to .

vehicle property A comprehensive contingency plan will be prepared | Project

movements; before construction begins, on accident response. manager

housekeeping
practices at the
construction  site;
unsafe acts hy
construction
workers

Keep record of the public emergency service telephone
numbers including: Fire brigade, Ambulance.

Accordingly, adherence to safety procedures will be enforced.

Provide first aid kits at strategic places in the site.

All workers to wear protective gear during construction e.g.
helmets.

Provide clean water and food to the workers.

Construction work will be limited to daytime only.

Workers to be adequately insured against accidents. Ensure
that the workers are registered with NHIF and NSSF and
remits appropriate fee

Develop and implement a detailed and
Emergency Response Plan

site-specific

Provide adequate sanitary facilities on site; and

Provide for First Aid facilities as per the OSHA, 2007, and
ensure that workers are trained on emergency response such
as first aid skills;

Provide and clearly display emergency contacts on site;
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Source Of | Potential Controls Responsibility | Timing Performance Monitoring
Impact Impact Indicator Requirement
Raw Extraction of environmental | Source construction materials such as sand, ballast, Contractor During Available permits for Annual check of
materials raw materials degradation at | quarry stones, and hard core from registered and Construction | materials sites the licensing status
extraction such as sand, quarry sites approved quarries and sand mining firms; of materials
and use in masonry stones, sources
construction | ballast i i i i i
Implement stringent inventory management Contractor During existent stock quarterly review of
mechanisms and only order for materials after a fairly Construction | management plans procurement plans
accurate estimation of actual construction for materials
requirements; and
Manufacture building elements off-site where possible, | Contractor During Existing arrangements | Quarterly review
and deliver to site. Construction | for offsite preparation | of opportunities for
of building elements off-site
manufacture of
elements
Increase Workers at the Soil and water | Connecting and channeling all liquid/effluent wastes to | Contractor During
Generation site pollution the existing sewerage system. construction
of Waste o ) o and
Water Provision of adequate sanitary facilities for the workers operation
during construction and tenants during the operation
phase of the facility.
Proper decommissioning of the sanitary facilities shall
be carried out once construction is complete.
Sanitary facilities shall be kept clean always.
Ensure regular maintenance of foul water drainage
works at the premises to prevent clogging and fore-stall
breakdowns.
All drain pipes are heavy duty PVC pipe tube encased
in concrete surround.
All manholes should have heavy-duty covers set and
double sealed airtight as approved by specialists.
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Impact Impact Indicator Requirement
Surface Run-off Rain water Flooding Semi permeable materials will be used for construction | Contractor and | During Clean and Routine inspection
and Storm Water and of pavements. proponent construction and | unclogged
Drainage accidents ) . operation drainage
After completion of construction, the proponent shall
embark on comprehensive landscaping.
Drainage channels shall be covered; say with gratings,
to avoid occurrence of accidents and entry of dirt.
Construct gently sloping drains to convey water at non-
erosive speed directing the storm water to the main
drainage system in the area.
Fire Outbreak Any source that | Destruction | a)Post “No smoking signs” where flammable materials | Contractor and | During No fire outbreaks | Routine inspection
Risks Occurrence, | may ignite fire of are stored. proponent construction and
Response and or cause fire properties, . ) . operation
Safety loss of b)Hire competent and properly authorized electrical
lives contractor to do the electrical works.

c¢)Train staff on the use of the available firefighting
equipment. At least one person trained on handling
firefighting equipment should be available through-out
the construction phase of the project.

d)Conduct regular firefighting drills within the site.

e)Develop and post at the site fire emergency and
evacuation procedures.

f)Provide adequate number of appropriate firefighting
equipment at accessible strategic places within the

property.
g)Organize for inspection and maintenance of fire
equipment at least once in a period of six months.

h)Maintain on site telephone contacts for fire brigade,
G4S fire brigade and St. Johns ambulance service
provider.
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Emergency and
spread of social
vice

Workers and
tentants

Spread of
HIV and
security
risks

To minimize project effects on local social set up, the
proponent will;

The contractor shall ensure that there is adequate street
lighting and a security guard within the site to help curb
with issues that may arise from theft. Also installing
24hr operating CCTV surveillance, which will be
monitored regularly.

It is recommended that the contractor employs workers
from the immediate area where possible to avoid social
conflict

Conduct periodic sensitization forums for employees on
ethics, morals, general good behavior and the need for
the project to co-exist with the neighbors.

Offer awareness, guidance and counselling on
HIV/AIDS and other STDs to employees;

Provide safety tools such as condoms to employees

Ensure enforcement of relevant legal policy on sexual
harassment and abuse of office.

Contractor and
proponent

During
construction and
operation

Scheduled review
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8.3 Operation Phase Environmental Management Plan
Table 8. 2: Environmental management and monitoring plan during Operation phase

Source Of Impact Potential Impact Controls Responsibility | Timing Performance Monitoring
Indicator Requirement
Noise Use of the standby power | Noise nuisance Ensure that noise abatement devices are | Proponent Operation | Noise levels from the | Annual noise
management | generator installed and maintained for the standby Phase standby measurements
) ) generator for power supply .
during grid-power outages generator when in use
Energy Use of electrical | Increased demand | Encourage members to conserve energy | Proponent Operation | Instituted  awareness | Annual audit
resource appliances; on grid through awareness programs Phase and conservation
management | = o program
lighting within the | energy supply
development Install and maintain energy efficient | Proponent Operation | Installed energy | Annual audit
appliances e.g., indoor lights and Phase efficient
outdoor security lights; and o
lighting
Continually seek avenues for energy | Proponent Operation | Other  energy-saving | Annual audit
conservation as international best Phase measures instituted
practices evolve
Water Usage of water by tenants | Increased  water | Incorporate water accounting systems | Proponent During Installed water meters Annual EA
resource demand; and metering for all areas; Operation
management . i i
increased Encourage members to conserve water | Proponent During Instituted awareness Annual EA
generation of | through awareness programs; Operation
wastewater programs
Install and maintain low volume | Proponent During Installed low-volume Annual EA
fixtures in toilets, baths and other wet Operation |
areas; fixtures
Use harvested storm water in cleaning | Proponent During Use of harvested | Annual EA
and irrigation of lawns; and Operation | stormwater around the
compound
Continually seek new avenues for water | Proponent During other conservation
conservation as International  best Operation o
practices evolve. measures institute
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Source Of Impact Potential Impact Controls Responsibility | Timing Performance Monitoring
Indicator Requirement
Waste Occupation of the housing | Generation of | Pursue waste minimization at source | Proponent Operation | Implemented measures | Annual
management | by the tenants; | wastes; principles e.g., zero  generation, for reuse/recycling at environmental
consumption/use of environmental reduction, re- use and/or recycling; phase household level dit
audi
materials pollution and
creation of health
and Provide mechanisms to segregate | Proponent Operation | Established Annual
wastes at source, ensure that all wastes mechanisms that allow | environmental
safety hazards from | are stored temporarily at the designated phase segregation; )
mismanagement common collection area, and that they Contracted waste audit
are regularly carried away for disposal handler; waste
of wastes in designated areas; and collection schedule
Ensure  regular  inspection  and | Proponent Operation | Maintenance/inspection | Annual
maintenance of foul water drainage schedule; Blockage environmental
works and storm water drainage works phase incidences .
at the premises to prevent clogging, and audit
fore-stall breakdowns.
Waste water to be direct to sewer line. | Proponent Operation | Maintenance/inspection | Waste water
Ensure there is no blockages or leakages schedule; Blockage analysis
Phase incidences
Obtain discharge
license from
NEMA
Proponent Operation | Established Routine
) ) ) mechanisms that allow | inspection
Solid waste from garage including Phase segregation;
brake pads, metal objects, plastics Contracted waste Annual
should be disposed off appropriately handler; waste environmental
through a licensed waste recycler collection schedule )
Audit
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do the electrical works repair
works.

e  Train staff and tenants on the use
of the available firefighting
equipment. At least one person
trained on handling firefighting
equipment should be available
through-out the operation phase of
the project.

e Conduct regular firefighting drills
within the site.

e  Develop and post at the building
fire emergency and evacuation
procedures.

e  Provide adequate number of
appropriate firefighting equipment
at accessible strategic places within
the building.

e  Organize for inspection and
maintenance of fire equipment at
least once in a period of six
months.

e  Maintain on site telephone contacts
for county fire brigade, and
emergency service providers.

Source Of Impact Potential Impact Controls Responsibility | Timing Performance Monitoring
Indicator Requirement
Fire hazards | Kitchens, electrical | Destruction of | e  Post “No smoking signs” where Proponent Operation Routine
components, fire | properties, loss of flammable materials are stored. phase inspection
negligence life
e  Hire competent and properly
authorized electrical contractor to Annual

environmental

audit
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Security Bulgerly, Theft cases, | Loss of property, | ¢  Guarding of the property by Proponent Operation Routine

domestic violence loss of life reputable security firm. inspection
Contractor Phase

e No outsiders should access the
property without permission.

e Partnership with the neighbours to
promote security in the area

e Install CCTV cameras in general
areas to monitor suspicious
activities.

e  Report any security incidences to

police.
Traffic flow e Adequate road warning signs to | Proponent Operation Routine
traffic regulations Contractor Phase inspection

e Erect speed pumps.

e Liaise closely with other
development partners and
government and county’s
departments to upgrade the
existing road networks.

e Main Entrance and exit to the
building should be separate to
avoid congestion,

e A traffic marshal to control
traffic in the morning and
evening especially due to
school going children.

Table 8. 3: Occupational Health and Safety Matrix for the proposed project during construction and operational phase
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Occupational Health and Safety Matrix for the proposed project during construction and operational phase

Key Issues

Mitigation Measure

Responsibility

Time Frame

Cost Ksh.

Registration of
the premises

Register the premises under the Occupational Health and Safety Act Cap 514, of the Laws of
Kenya is mandatory

Proponent

One-off

5, 000

Permit license
to be
determined by
DOSHS

General Keep a general register of all workers within the facility as stipulated in Sec 62 (1) of the | Proponent, contractor Construction 500
register Occupational Health and Safety Act
Incidents and | Report any incidents and accidents using prescribed forms obtainable from the Occupational | Site Safety Officer Continuous 500/month
accidents Health and Safety Office

Conduct regular safety education and training Site Safety Officer Quarterly 4,000

Prepare a contingency plan for emergency response before the start of the project. Site Safety Officer One-off 10,000
Insurance Insure the premises as per statutory requirements (third party and workman’s compensation) | Proponent and all | Annually

occupants

Safety healthy | Develop, document and display prominently an appropriate Safety and Healthy Environment | Site Safety Officer One-off 2,000
environment policy
(SHE) policy
Sanitary Provide suitable, efficient, clean, well-lit and adequate sanitary amenities at the site taking One-off 50,000
conveniences care of gender division
Machinery/equ | Ensure that machinery, equipment, PPE, appliances and tools to be used comply with the One-off -
ipment safety | prescribed safety and health standards and be appropriately installed, maintained and | Contractor, — proponent

safeguarded and all occupants
Storage of | Ensure that materials are stored or stacked in such manner as to ensure their stability and Continuous -
materials prevent any fall or collapse
Safe of access | All floors, steps, stairs and lift of the premises must be of sound construction and be properly Continuous -

in the
buildings

maintained
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Occupational Health and Safety Matrix for the proposed project during construction and operational phase

Key Issues Mitigation Measure Responsibility Time Frame Cost Ksh.
Emergency Design suitable documented emergency preparedness and evacuation procedures for | Site Safety Officer One-off 1,000
preparedness emergencies
and evacuation
procedures
First Aid on site a stocked first aid box which is easily available and accessible Site Safety Officer One-off 2, 000/kit
Fire protection | Regularly inspect and service fire-fighting equipment by a reputable service provider and | Site Safety Officer Every 3 months 5,000
maintain inspection records
Prominently display signs such as “NO SMOKING” at the site especially in parts where | Site Safety Officer One-off 500
inflammable materials are stored
Ventilation Provide adequate space within the premises to allow for adequate natural ventilation through | Contractor, occupants One-off -
circulation of fresh air
Lighting Provide adequate artificial or natural lighting in all parts of the premises where persons are | Contractor, all occupants | One-off -
working or passing
Electrical Do not overload circuits Proponent and | Continuous -
safety _ i _ _ Contractor,
Clearly mark distribution board switches to indicate respective circuits and pumps One-off -
Ensure that no live electrical wires are exposed Continuous
Earth all electrical equipment One-off 5,000
Diseases Provide complete refuse collection and handling service Continuous 5,000
Security Fence the site and employ security personnel operating 24 hours Continuous 50,000
Install security alarms and/or surveillance systems.
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8.4 Decommissioning Phase Environmental Management Plan
Table 8. 4 Decommissioning Phase Environmental Management Plan

Note: An environmental Audit should be undertaken and submitted to NEMA prior to decommissioning the project.

Environmental/ SociallProposed Mitigation Measures Responsibility Monitoring Recommended
Impact frequency of]
monitoring
Demolition of existingl  Apply for demolition permit from relevant authorities before[Project proponent Inspection Daily  during  the
structures commencing the demolition demolition process
Contractor
= Engage a registered contractor to carry out the demolition .
NEMA inspectors
=  Provide workers with Personal Protective Equipment (PPEs)
=  The demolition exercise to be limited at day time only
= Comply with EMCA (Noise and excessive vibration.
Air pollution = Dust suppression with water sprays on dusty areas Proponent Inspection Daily
= Careful screening of construction site to contain and arrest construction|Contractor
related dust .
NEMA inspectors
=  Ensure demolition machinery and equipment are well maintained to Routi .
reduce exhaust gas emission outine maintenance
Noise pollution =  Demolition activities to be restricted to daytime i.e. 8am to 5pm Proponent Contractor Workers  |Inspection Random
*  Use of Suppressors on noisy equipment or use of noise shields forNEMA inspectors
instance corrugated iron sheet structures .
Observation
= Workers in the vicinity or involved in high level noise to wear
respective safety & protective gear.
= Comply with EMCA (Noise and excessive vibration pollution control) Routine maintenance
Regulations 2009
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comprehensive
landscaping

its original status

During the re-vegetation period, appropriate surface water run off
controls will be taken to prevent surface erosion;

Monitoring and inspection of the area for indications of erosion will be
conducted and appropriate measures taken to correct any occurrences;

Fencing and signs restricting access will be posted to minimize
disturbance to newly-vegetated areas;

Safety of workers = All workers will be sensitized before demolition begins, on how to activities checks
control accidents related to construction.
Workers ~ Proponent  NEMA
= Accordingly, adherence to safety procedures will be enforced. inspectors
= All workers will be adequately insured against accidents.
Solid and liquid waste [=  Ensure proper solid waste disposal and collection facilities Contractor Proponent NEMARoutine ActivitiesDaily
inspectors checks
=  Refuse collection vehicles will be covered to prevent scatter of wastes
by wind. Registered/licensed waste
management company
=  Demolition wastes to be collected by a licensed operator to avoid illegal
final dumping at unauthorized sites.
= All persons involved in refuse collection shall be in full protective
attire.
| |
Re-vegetation and= Implement an appropriate re-vegetation programme to restore the site to{Contractor Proponent Inspection Random
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CHAPTER NINE: SITE SAFETY MEASURES

9.1 Project Employee Responsibilities

a)

b)

d)

Project Manager- must lead project team by setting an example for safety awareness
as well as developing, communicating and supervising the safety program. The
project manager must enforce and set the tone for all safety related issues during and
prior to the planning of each project phase. They must provide leadership and show
commitment to a safe and healthy environment. Responsibilities shall include
reviewing inspection reports, safety meeting reports and addressing health and safety
issues on the jobsite.

Superintendent- must lead, oversee and manage all site work, including safety. The
superintendent must ensure that safety procedures are applied in an effective manner
and that all employees are conforming to established rules and regulations. Duties
include establishing a pre-job assessment prior to the start of the project, ensuring site
foremen comply with safety regulations, conducting safety orientations for all new
employees, reviewing all incident & corrective action reports, pre-task plans and
enforcing disciplinary action when necessary. The superintendent will also work with
the site safety representative overseeing regular site inspections, developing a site-
specific emergency plan and implementing weekly tool box topics with
subcontractors.

Project Engineer- Responsibilities include collecting all subcontractor safety
programs, material safety data sheets (MSDS) and ensuring all site foreman have
access to site plans.

Site Safety Representative- will act as the designated safety manager and will
inspect the jobsite weekly, conducting safety inspections. Responsibilities include
providing education and training opportunities to all employees, conducting safety
audits, discussing & providing weekly tool box topics, developing an emergency
action plan and procedures, reviewing all safety programs and safety data sheets
(SDS), scheduling Pre-Task planning meetings & overseeing implementation, issuing
violation notices, issuing corrective action reports.

9.2 Project Safety Orientation

Each employee working on the site are required to complete the Employee Safety
Orientation. This must be complete within one week of any employee beginning work on site.

9.3 Jobsite Inspections

a)

b)

c)

d)

Site Safety Representative will conduct weekly site inspections, and review all safety
documents (pre-task plan, crane plan, etc.).

Contractors shall perform daily safety inspections of their work area and equipment
per OSHA, 2007 requirements.

After inspecting a job site/work area, the site safety representative and superintendent
will identify and evaluate all potential hazards for: a. Possibility for severe injury. b.
Probability of accident occurrence.

This site safety representative will also consider the skill and knowledge level
demonstrated by exposed workers.

This site safety representative shall then take the following actions: a. Discuss all
hazards with the necessary parties. b. Explain appropriate recommendations and
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precautions. c. Assist with any necessary training (i.e. provide appropriate Tool Box
Talks), in accordance with the level of hazard. d. Issue citations & corrective actions.

f) Records shall be maintained for all recommendations, precautions, and training for

each hazard identified.

g) All incidents, regardless of severity, will be discussed at the next project safety

meeting, with an emphasis on eliminating future occurrences

9.4 Emergency Procedures, Investigation, and Reporting

Contractors/employees shall report all work related injuries, illnesses, first aid cases,
near misses, property damage, and environmental incidents such as a spill or release
of hazardous materials, regardless of severity, immediately to the Project
Superintendent and Safety Manager.

The contractor shall investigate all incidents and forward copies of the incident report
to the Safety Manager within 4 hours of the incident. An incident report must be
provided for: near misses, first aid, recordable injuries, third party property damage or
personal injury, and builders risk claims.

Corrective actions will be implemented and any worker compensation or liability
claims shall be reported to project manager.

Follow-up information on personal injuries (doctor's reports, insurance or worker's
compensation reports etc.), shall be forwarded to the Safety Manager within a
reasonable time frame.

9.5 Emergency Signals and Procedures

1. Serious Emergency - A single long blast from an air horn shall be given by the

Project Superintendent in the event of a serious emergency on the site. These include
serious or life threatening injury, severe weather or other impending natural disaster,
or other emergencies not requiring immediate evacuation of the site. Please
discontinue working and report to your foreman. Foremen shall report to the Project
Superintendent for further instructions. Two quick blasts from an air horn shall
signal the all clear.

2. Evacuation - Three or more long blasts from an air horn shall be given by the Project

Superintendent in the event that total evacuation of the site is necessary. Immediately
discontinue working and evacuate to a safe location (designated by project
superintendent). Foremen shall account for all workers in their crew and shall report
to the Project Superintendent. The Superintendent shall instruct the foremen
according to circumstances to remain at the gathering location or retreat to a safer
distance. Two quick blasts from an air horn shall signal the all clear.

9.6 Fire Prevention Program

1.

There should be a programme committed to minimizing the threat of fire to employees,
visitors, and property. It is the responsibility of the contractor to have their own Fire
Prevention Program (FPP) and to instruct and train all employees in fire prevention and
fire response.

When Cutting, Welding, and Open Flame Work are performed, the contractor shall at
minimum ensure the following:
a) All cutting and welding equipment is inspected and operated by competent,
trained personnel.
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b) No cutting or welding shall take place on metal walls, ceilings, or roofs built
of combustible sandwich-type panel construction or having combustible
covering.

c) A fire extinguisher shall be located within 10’ of all cutting, welding, or other
hot work.

d) Proper PPE must be utilized.
3. All combustible materials must be properly secured and stored outdoors.
4. Smoking is prohibited at the site projects.

5. The contractor must establish and maintain a means of proper egress, and all exits must be
marked by a readily visible sign.

6. Fire Extinguishers must comply with the following: a. readily available every 3,000sf. b.
Require quarterly inspection tag. Any defective device must be removed from service
immediately. c. Shall be located & labeled so it can be readily seen and accessible along
normal paths of travel. In multi-story buildings, at least one extinguisher must be adjacent to
a stairway.

9.7 Hazard Communication Program
1. Hazard Determination

a. SDS supplied by the contractors and manufacturers shall be utilized in identifying
hazardous materials.

b. Subcontractors must submit all appropriate MSDS documentation to project manager
office prior to beginning work on project site.

2. Labeling
a. All containers on the jobsite shall be properly labeled by the responsible contractor.

b. All labels shall clearly indicate: 1. Identity 2. Hazard 3. Precautionary Statement 4. Name
and address of responsible party

3. Safety Data Sheets (SDS)

a. SDS for all hazardous chemicals to which employees may be exposed will be kept at the
corporate office and the jobsite field office.

b. SDS will be available for review to all workers and employees.
c. Notification of new or revised MSDS shall be posted

4. Employee Information

a. All known hazardous substances present on the site and location of SDS shall be disclosed
to the workers in the mandatory Project Safety Orientation.

b. When workers are required to perform work in areas known to contain hazardous
materials, it is the subcontractor’s responsibility to identify: 1. Specific chemical hazards. 2.
Protection/safety measures the employee is required to take to lessen risks. 3. Potential
hazard reduction measures c. The main contractor will work with the subcontractor to the
greatest extent feasible to limit exposure to the hazard(s).

5. Training

a. Employers must provide employees with effective information and training on hazardous
chemicals in their work area, and whenever a new hazardous chemical is introduced. b.
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Employees are required to wear and have appropriate training on PPE associated with each
hazardous chemical being used.

9.8 General Safety
9.8.1 Personal Protective Equipment (PPE)

All personal protective equipment shall be provided by contractors prior to the start of
job.

Personal protective equipment including hard hats, safety glasses, work boots and
high visibility shirts must be worn 100% of the time.

Proper work attire.

Fall protection is required for all trades when working at heights of 6 or more.
Protective gloves or clothing shall be worn when required to protect against a hazard.
A face shield or safety goggles are required when cutting, grinding, welding or power
washing.

Hearing protection is required when working in areas where noise levels exceed 85
decibels, or normal conversation cannot be conducted, or when the area is posted as a
noise hazard.

Dust masks or respirators shall be worn in all dusty environments. Pulmonary
function testing, fit tests and written respiratory programs are required for respirator
use.

All personal protective equipment must be inspected daily as per OSHA, 2007
standards.

9.8.2 Moving Equipment

All operating equipment shall be equipped with rollover guards per OSHA 2007
standards.

Operating equipment shall be equipped with an audible notification, strobes and/or
beacons per manufacturer’s requirements.

A spotter is required whenever a vehicle has a restricted view while operating on site.

Properly set-up barricades or traffic control zones when operating equipment near
public roadways. When construction activities are at a peak level, the use of a
spotter/traffic controller is permitted to help direct and control traffic.

Contractor/Sub-contractors is required to conduct daily inspections of all equipment.

Employees assigned to traffic control duties must wear high visibility clothing per
OSHA 2007 standards.

9.8.3 Excavating/ Site Utilities
1. The competent person must inspect the excavation:
a) Daily before work activities commences.
b) After a heavy rainfall.
C) At depths greater than 4°” for oxygen deficiencies or hazardous atmospheres.
d) For failures of protective systems, equipment and adjacent structures.
2. Miss Dig must be contacted prior to starting any excavating.

3. When working in a trench 4 feet or more in depth, proper sloping, shoring, or other cave-
in protection methods shall be utilized.
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4. Ladders shall be provided at least every 25 feet for access to trenches exceeding 4 feet in
depth.

5. Material and spoil piles shall be kept a minimum of 2 feet away from the edge of a trench.

6. All open holes, trenches, and excavations shall be barricaded and clearly marked to alert
the public and other workers in the area.

7. Excavations and trenches may be confined spaces where air monitoring could be required.
8. All vehicles hauling soil from site must pull into site and turn around.

9.8.4 Crane & Rigging Safety
e Must be included in a Pre-Task plan.

e All operators shall be certified and cards submitted to project supervision before start of
work.

e All cranes are to be inspected on a daily basis.

e All cranes must have proof of annual inspection.

e Outriggers must be manufactured and be fully extended and on stable ground.
e The swing radius of all cranes must be properly barricaded.

e Contractor must submit a copy of the crane plan (operation, swing radius, etc.) to
superintendent prior to the start of the project.

9.8.5 Fall Protection

1. Fall protection systems are required when exposed to heights of 6° or more. Systems
include:

a) Guardrails
b) Safety nets

c) Personal fall arrest systems. All systems must be inspected, constructed and
installed per OSHA, 2007 requirements.

2. When conducting roofing work, contractors are required to submit a pre-task analysis.

3. All holes/ floor openings greater than 2” in depth or diameter are required to be properly
barricaded/covered or secured, and clearly marked with high visibility paint as a “hole”. All
hole/openings that are barricaded and covered shall be securely/mechanically fixed in place.

4. Contractors are required to maintain all fall protection devices.

5. If an employer can demonstrate conventional fall protection methods are infeasible or
present a greater hazard, a fall protection plan may be implemented. The fall protection plan
must comply with OSHA standards and include the following:

a) Site specific requirements/unique circumstances.
b) Prepared by a qualified person.

c) Supervised by a competent person.

d) Explain why conventional methods are infeasible.

e) Discuss the safety measures that will be taken to reduce or eliminate the fall hazard of
the workers.

f) Describe all controlled access zones.
g) Require training for all employees.
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9.8.6 Electrical

Cords and tools must be inspected on a daily basis. If the insulation or casing of the
cord is damaged, or the ground prong is missing, the cord will be cut by project
supervision.

All cords must be 3 prong heavy duty cords and be protected from indoor/ outdoor
traffic.

Portable generators must be provided with ground fault circuit interrupters.
Temporary lighting must be protected with safety guards.

Stairwells, corridors & work areas shall be properly illuminated with either temporary
or permanent lighting.

9.8.7 Scaffolding Safety

All scaffolds must be erected and inspected daily by a competent person

Each work level of the scaffold system shall be full planked and overhang the end
supports by a minimum of 6 inches and a maximum of 12 inches. Planking which
does not meet this requirement must be cleated.

The scaffold system must have a ladder provided for access. Climbing the bracing is
not acceptable unless the system has a built-in ladder for that purpose.

Scaffolding height must never exceed 4 times their minimum base dimension. If this
is exceeded, the scaffold must be tied into the structure.

All working and walking levels must be fully planked and not overloaded.
Planks must be scaffold grade lumber. Cracks shall not penetrate more than 12 inches.
Riding of wheeled scaffolding is prohibited.

The footing or anchorage for scaffolds must be sound, rigid and capable of carrying
the maximum intended load without settling or displacement.

9.8.8 Ladder Safety

Only type 1A ladders with a heavy duty rating are required.
No painted or aluminum ladders are allowed on site.

All ladders must extend a minimum of three (3) feet above the landing and be
secured. If the ladder cannot be secured, it must be held at the bottom by another
worker.

Keep ladder bases clear from debris, hoses, wire, materials, etc.

Use the “four and one” rule when positioning a ladder — one foot of base for every
four feet of height.

Step ladders must be fully extended and locked into place. Placement shall be on
stable surfaces.

Workers shall not straddle or stand on the top two rungs of a ladder, and shall work
facing the ladder.

9.8.9 Aerial Work Platforms

Must be inspected daily.

Operated by trained and authorized personnel. Employees must have operator’s
certification readily available
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e All employees must wear a body harness and be tied off inside the basket when
elevated at all times.

e Lifts should only be operated in accordance with the manufacturer’s manual.

9.8.10 Housekeeping

e Contractor/Subcontractors must properly dispose of all waste materials on a daily
basis.

e Contractor/Subcontractors must properly store and secure all work material and
equipment.

e Site clean-up is required on a daily basis.
e Stairways and passageways must be kept clear of debris.

9.9 Site Specific Safety Requirements

Site Work
e Employees must wear proper PPE.
e Contactor/Subcontractors must maintain a clear path through the jobsite.
e Storing of materials and goods will be located in a way as to prevent site congestion.

Concrete
e All exposed rebar will be capped, or covered to protect against impalement or injury.

e Employees operating equipment such as vibrators pump nozzles, and/ or buggies will
wear appropriate clothing and PPE, such as boots, eye protection and hearing
protection. Long sleeve shirts will be worn to protect against the exposure of concrete.

e Concrete contractor must appropriately barricade working area during concrete
forming and after concrete has been poured.

e Material used for formwork must be removed and properly disposed of. Subcontractor
will remove all debris and conduct a clean-up of the work area daily.

Steel Erection

e Subcontractor must conduct a pre-task analysis with the superintendent before all
overhead hoisting activities take place.

e The area of erection must be securely barricaded. If necessary, a controlled access
zone may be permitted.

e All steel erectors must wear appropriate PPE, including fall protection at heights
greater than 6 feet and a face mask when welding.

e Contractor must provide the following when using a crane: Crane operator
certification. Crane plan, including staging area, swing radius and required barricades.

Block Masonry
e Mason contractor must provide, if applicable, wall bracing plan prior to start of work
e Competent person (foreman) must conduct daily inspections of scaffold equipment

o Employees working within restricted fall zone must be trained and certified to work in
restricted fall zone area.
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Masonry block walls at heights of 8 feet or greater, not tied into the structure, must be
adequately braced.

Restricted fall zone areas must be established prior to the construction of the wall, and
will be restricted to employees who are actively engaged in constructing the wall.

Truss & Deck Framing

All walkways and working surfaces must be clear of debris to prevent tripping
hazards.

Employees are required to wear appropriate PPE, including fall protection at heights
greater than 6 feet.

Contractors must establish a controlled access zone to prevent other contractors from
entering work area.

Trusses/Joists must be adequately braced to prevent falling or tipping.

Contractor must barricade crane swing radius when loading and setting trusses in
place.

Window Installation

All window openings require a guardrail if the window sill measures a height below
39” and a width greater than 18”.

When installing windows on the upper floors, the area below (ground level) must be
properly barricaded.
Employees are required to wear a personal fall arrest system when installing windows
on the upper floors.

If using any lifting devices (rough terrain, aerial), employees must: A. Wear a
personal fall arrest system B. Have operator’s license to use equipment. C. Inspect
equipment daily.

Roofing

Employees are required to use a method of fall protection. Slide guards are no longer
permissible.

Employees are restricted from throwing material from roof. Contractor must set up a
drop zone, which requires a barricade and a spotter.

Employees working on roofs must wear appropriate footwear that provides good
traction.

Working surfaces must be free of tripping hazards (tools, cords, etc.) and must be
clean to prevent material from falling below.

A written pre-task analysis is required and must be submitted to superintendent prior
to start of work.

Employees must have proper and safe access to roofing surface. The use of any
temporary ladder must be constructed and properly secured to prevent movement.

Employees should refrain from working on the roof during inclement weather
conditions.
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Drywall
Daily cleanup is required.

A clear path must be maintained.
Proper storing methods are required.
Employees must wear proper PPE at all times.

Paint Primer
e Contractor must submit all required MSDS.

e Employees must wear appropriate work attire and PPE, including face masks/
respirators when spraying paint. A written respiratory program is required as well.

e Employees must use ladders/ lifts to reach difficult areas.

e While painting/ priming, contractor must make sure work area is properly ventilated.
e Contractor is permitted to set up a restricted work zone when spraying paint.

e Properly store all paint material, and dispose of empty paint buckets daily.

9.10 Sexual Harassment

Discrimination against any employee or applicant on the basis of the person’s sex is strictly
prohibited. Sexual harassment is a violation of state law and will not be tolerated. Any
unwelcome sexual advances, requests for sexual favors and other verbal or physical conduct
of a sexual nature constitute sexual harassment when:

a) It is stated or implied that submission to such conduct is a term or condition of a
person's employment; or

b) Submission to or the rejection of such conduct by a person is used as a basis for any
employment decision affecting such person, such as, but not limited to, pay increases,
work assignments, promotions, performance evaluation, etc. or;

c) Such conduct has either the purpose or effect of interfering with a person's work
performance or creates an intimidating, hostile or offensive work environment.

Any employee or applicant who feels that he or she has been subjected to sexual harassment
should report any incidents of sexual harassment to his or her supervisor, or any member of
management, without fear of reprisal. The totality of the circumstances, the nature of the
alleged harassment and the context in which the alleged incidents occurred should be
investigated in determining whether alleged conduct constitutes sexual harassment. Every
reasonable effort will be made to maintain confidentiality. Sexual harassment case shall be
reported to police for further investigation and prosecution.
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CHAPTER TEN: CONCLUSION AND RECOMMENDATIONS

10.1 Conclusion

The aim of the EIA Study Report is to provide information to inform decision-making that
will contribute to sustainable development. This Report is submitted to the National
Environment Management Authority (NEMA), to provide information and an independent
assessment, thus enabling NEMA to make an informed decision regarding whether or not to
grant an EIA license for the proposed project to proceed, in accordance with the
Environmental Management and Coordination Act (EMCA), 1999.

If granted, this EIA Study Report will also assist NEMA to define under what conditions the
development should go ahead. In considering the development of infrastructure projects such
as flats, it is inevitable that there will be some negative environmental impacts. In addition,
following a rigorous stakeholder engagement exercise, there is support for the Project.

Through the EIA process, which included various stakeholder input, consultants have
identified and assessed a number of potential impacts relating to the development. These
impacts are well described in chapter 6 of this report.

During project implementation and occupation, sustainable environmental management will
be ensured through avoiding inappropriate use of resources, conserving nature and
guaranteeing a respectful and fair treatment of all people working on the project, general
public at the vicinity and inhabitants of the project. This is possible through implementation
of the recommended Environmental Management and Monitoring Plans. The proponent
should ensure the following measures are implemented in addition to the EMP.

e The proponent should follow the guidelines as set by the relevant departments to
safeguard and envisage environmental management principles during construction
and operation/occupation phases of the proposed project.

e It is important that warning/ informative sign boards be erected at the site. The signs
should be positioned in a way to be easily viewed by the public.
e The contractor should have workmen’s compensation cover and is required to comply

with workmen’s compensation Act as well as other relevant, regulations and
Agreements.

e Register the site as a work place by Directorate of Safety and Health Services.
e The contractor should provide adequate security during the construction period.
e The proponent should consider installing solar panels.

10.2 Recommendations

The environmental consultants are confident that every effort will be made by project
proponent to accommodate the mitigation measures recommended during the EIA process to
the extent that is practically possible, without compromising the economic viability of the
project. The implementation of the mitigation measures detailed in Chapters 6 and listed in
the EMP in Chapter 8, will provide a basis for ensuring that the potential positive and
negative impacts associated with the establishment of the development are enhanced and
mitigated to a level which is deemed adequate for the development to proceed.
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