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ABSTRACT

Quarrying is an activity where stones are dug fog purpose of being used in
building, making roads through cutting, digging lasting. Quarrying is a huge
supporter of local economic development: as theafisextracted material enhances
trade, creating jobs for most people who dependhanfor their livelihoods aside

from other economic activities.

Quarrying is a short-term activity with long terrifeets it comes along with the
promises of wealth and jobs but it brings high emwnental costs. The main aim of
the study was to unearth impacts that quarryinyiies has on health of the quarry

workers and people living next to the quarries al as physical environment.

The general objective of the study wasexamine the effect of quarrying activities to
the environment. Specifically, the study examiniee éffects of quarrying activities
on the natural and human environments. The nuydbthesis that was tested was to
find out if there was a relationship between quagyactivity and the environment

which included both the physical and human envirenin

Questionnaires and interview were used as toalata collection. The questionnaires
were administered to quarry workers, quarry owrserd people living next to the
guarries to gather the information required. THéects of quarrying on the
environment that included the landscape were obser8tratified random sampling

was done to get the target population of 189, wiiek used to gather data.

The information collected was analyzed using SP®&Scfoss tabulation and to
generate frequencies and statistical graphs foimtlegpretation of data. Through Chi
square test it was established that there wasatiae$hip between the quarrying
activity and the health of both the quarry workansl area residents. The findings of
the study indicated that the workers did not havetgetive gears which are a
requirement in their profession. This increaseseiects to the health of the quarry

workers.

The findings showed that regardless of the importate that quarrying activities

played in the economic growth; it resulted into am@ge effects to the environment

Vii



such as land degradation. Other quarry workers weterovided by the protective

gear that they need as they carry out their d@ties as result they are exposed to
dangers which affect them. This shows that mosthef quarry companies do not
adhere to the set environmental legislation such@®ccupational Safety and Health
Act 2007. Results shows that the quarries produts af dust and noise and this

affects the quarry workers and people living clocsehem. The area was mainly a
grazing land and farm land before the locationhaf guarries, when the quarrying
companies were established a lot of vegetatiorbbasa lost. The several quarries that
have been abandoned act as dumping site where epelaphp waste from other

construction sites and waste from the nearby htwd#. The vegetation has been

affected due to dust accumulation which hindersvgno

Future interventions should be taken by the Goveminof Kenya to ensure that the
laws governing the quarrying and mining industi@ee observed through enhanced
surveillance. Licenses of the quarry owners whaaotoadhere to the set laws should
be revoked. Compliance monitoring visits to quasites should be undertaken
routinely so as to minimize the negative effectqyoéirrying operations on humans
and the environment. Further research on more agdamethods that can reduce the
effects of the quarrying activity on the environmehould be carried out. Research
should be carried out to identify the effects oé ttvaste being dumped in the

abandoned quarries on the health of the peoplgglivi the surrounding area.
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CHAPTER ONE
INTRODUCTION

1.1 Background of the study

Within the last decade, environmental concerns lgaired prominence throughout
the world. Several international protocols have nbesstablished by the global
community to deal with the emerging environmensaues. In Kenya, these global
changes coincided with the enactment of the Enwmemtal Management and
Coordination Act (1999) the law that governs enwinental issues in the country.
The Act established the National Environment Managet Authority (NEMA)
which, among other functions, monitors and evaliadevelopment activities to
ensure there is no threat to environmental stgbifictivities, such as quarrying in

urban areas become significant in this respect.

Quarrying is a huge supporter of local economicettgyment; it enhances trade,
creating jobs for people annually, creating newitaéd sometimes new roads are
built, first to transport the machines and themamted materials which are then left to
be used by residents. Most people in quarryingoregiwholly depend on these

guarrying for their livelihoods aside from othepaomic activities.

Quarrying activities around Embakasi area in Naittdwve been going on since the
1950s when the place was sparsely inhabited. Tdadayyopulation of Embakasi area
has grown tremendously and there is stiff competitbetween various land use
practices in the area. Moreover, new residentiehsihave sprouted throughout the

area further instilling pressure onto what usebde@pen space.

Embakasi division had a total of 19 quarries (Ne2®d0) over the years. These
guarries were established in the area as earl923slwhen the population sparse was
about 7,747 people (Census report 1969). The ptipulaf the area has grown
tremendously over the years to about 925,775 pe@sasus Report 2009- KNBS)
and this makes the effects of the quarrying agtitatbe felt by many who live in the
given area. Kayole Resident Association (KRA) iaifdbi effectively managed to
relocate the huge stone crushing industry fronrthega, but not after the impact on
their buildings and health (Kariuki 2002). Due lhistmost quarrying companies have
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relocated to other areas leaving eight companigshadre still operational. There is
need to identify the effects on the environmentwite continued presence of these

guarries in the area.

Quarrying is a very important activity in humareliés it helps in the development of
infrastructure such as roads in a given area. Tla@rging activities that are carried
out by man affect our environment in one way or otiger. Both physical and the
biological environment are affected by these attisi The effect to the environment
in most cases is usually negative that is: it cdusen to the environment. The study
tried to identify how quarrying activities in Nabbaffects the environment and the

people working in or living near the quarries.

1.2 Statement of research problem

Quarrying activities has led to development of asfructure, created employment
opportunities, growth of towns and has contributedhe establishment of various
industries. Quarrying activities have also leacketwironmental damage (Siachoono
2009). There are two reasons why land degradatemerglly results from mineral

extraction: first is industrial development and@®dly short term economic benefits
such as reaching production goals and employmen¢ dquarrying activity has

affected the environment in both negative and p@sitvays. Scholars in different

parts of the world have tried to carry out reseamnobrder to identify how this activity

has impacted the environment ((Adekoya, 2003; Ajekal 985; Kibet, 2004)

The benefits of the quarrying activity should tieeklown to the people living in the
neighboring area; this can be in form of good roassl other infrastructure.
According to (Aigbedion 2005) the benefits of quyarg include socio-economic
development and growth due to internal revenueaarfdfeign exchange earnings.
This study attempts to establish the positive ¢ff@t quarrying on the environment
in Embakasi. The study area is characterized wibr poads especially the one
leading to the quarry site, contrary to what iseotpd due to the presence of the

guarries in the area. There is need thereforetabksh why that is the case.

Studies have been carried out by different schdlarselation to quarrying, Kibet

(2004) carried out a research on environmentallpnob associated with sand mining.
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He looked at how the sand mining affects the enwirent and the working conditions
of the sand miners. Charles (2002) carried outsaareh about different types of
mining that is used in the sand mining industriesl anainly the effects of sand
mining to the health of the workers, Mweni (2008yeastigated extend of quarry
worker welfare and Otieno (1998) researched onagh&rrying in Kayole and its
contribution to defects in adjacent residentiallding. These scholars have carried
out research in Kangudo and Kayole areas whichte@lto quarrying activity in
different areas but this study focused on the efdé@uarrying activity in Embakasi
Division with special emphasis on its effects or #mvironment, both human and

physical.

Quarrying activities in Nigeria has caused sigaifitimpact on the environment, the
blasting rocks with explosives in order to extraterial for processing gives rise to
noise pollution, air pollution, damage to biodiversand habitat destruction which
affect the human environment of a particular aré&af@ (2006). If a comparison is
made between the two cases, is this the same sdke BEmbakasi area where several

quarries are in operation?

There are several pieces of legislation that ga/éra quarrying industry for example
The Occupational Safety and Health Act, 2007 andrBnmental Management Co-
ordination Act 1990They give guidelines that are to be used in thenmgimdustry
such as the level of noise, the vibrations andegtote clothing for the workers in
different workplace. This study attempts to estblivhether the relevant provisions

of the Acts are observed in the study area.

The main focus of the study is to identify the effef quarrying activity to the
environment with emphasis to Embakasi District. Shely intends to find out if the
problems experienced in other areas where quarngngking place apply to the

study area.

1.3 Research Questions
The research questions for the studies are:

* What are the effects of quarrying to the environtden



Does the gquarrying activity have any effect on geople living in the

given area and quarry workers?

What problems do people living next to the quareaperience due to
their activities?

What dangers/problems do the worker in the quaexgerience?

What are some of the measure being taken by theygoaners to reduce

the effects of quarrying to the environment?

1.4 Study Objectives
This states the main aim of the study in the giaea.

To establish the effect of quarrying activitieghie environment.

1.5 Specific Objectives

1.
2.

To examine the effects of quarrying on the nateraironment.

To establish the effects of quarrying activitiestba quarry workers and
the area residents.

To establish if the law governing quarrying actest are adhered to by

concern parties.

1.6 Research Hypothesis

The hypotheses for the study areas follow:

Ho

Hi

Ho

Hi

Ho

Hi

There is no significant relationship between quiag activity and the
physical environment.

There is significant relationship between quarryaegvity and the
physical environment.

There is no significant relationship between qgiag activity and the
health of the workers in the quarries.

There is significant relationship between quarryaatjvity and the
health of the workers in the quarries.

There is no significant relationship between quiag activity and the
area resident.

There is significant relationship between quarryaatjvity and the

area resident.



1.7 Justification of the study

This study is an attempt to assess the environmprithlems of quarrying in areas
around Embakasi in Nairobi. This is because mogtede quarries are located next to
the residential areas and the people living theeeaffected by the activities that go
on. The topic of study helped to establish the at$feof quarrying activity to the
environment, this include the physical environmantd human environment: the

quarry workers and residents around the area dy stu

There several studies that have been carriedMusgyoka 1997, Okafor 2006, Azad
and Ashish 2006) in other area and have identiffet quarrying activities have
negative effects to the health of the quarry waskaand the people living near them.
The study endeavored to establish if the same @nablare also experienced in this
area of study. The study need to be done in owéndl a solution to problem that

affects the people living in that given area.

Quarrying in Kenya suffers from a number of corieteaincluding lack of basic

knowledge, safety precautions, poor working coondgi low socio-economic status,
lack of clear quarrying legislation and environnatrmtegradation that call for special
attention. These are more pronounced in small spadery operations all over the

country.

There has been growing public dissatisfaction i@ thanner in which quarrying
activities are being undertaken in the country. Thentry has withnessed various
quarry disasters and complaints associated withirgjng activities especially with

the abandoned quarries. A lot of research has theee the rehabilitation of quarries
after use and all projects usually conduct EIAsolefthe beginning of the projects

but during the actual process of quarrying notmngh is done.

Most quarry sites are unsafe for operation andtrmgasarry operators also fail to
observe environmental and safety measures wheyirgguout mining activities. Most
guarries use of explosives for blasting operatitims,has made the site weaker. Most
the workers do not wear protective gear and assaltréhey are exposed to great

danger. Lack of clear regulatory framework for thanagement of quarries in the



country and inadequate and uncoordinated enforceaiexxisting legislation has led
to haphazard and unsafe quarry operations.

The task force that was set by the Ministry of Eowiment and Mineral Resources
(MEMR) established that most of the quarries acated near the residential area and
because of this, the study tried to examine the Hweir location has affected the
people from the neighboring community and the wmke general. There are
constant problems between the quarry owners anddimnunity as a result there is

need to identify some of these problems that arise.

The quarries were directed to relocate to an dratis less populated some have
complied with this orders and they have relocatedthi River area but the seven
quarries in Embakasi are still very active , witme of them still carrying out

blasting regardless of the effects to the envirariraed the people in the area.

EMCA (2009) Mines and quarries where explosives rewadhinery usedre located

in designated areas and not less than two kilometeray from human settlements.
Any person carrying out construction, demolitioninimg or quarrying work shall
ensure that the vibration levels do not exceedehfimetres per second beyond any
source property boundary or 30metres from any ngpsource.

In the Embakasi District the legislation has ndtolwed by the quarries and so the

study will try to examine how this has contributedhe pollution of the environment.

The finding will help environmental institutionscduas NEMA whose function is to
examine land use patterns so as to determineithpact on the quality and quantity
of natural resources advice the government onl&gie and other measures for the
management on the environment. The government dghrothe Ministry of
Environment and Mineral Resources (MEMR) will theake decision on whether to

renew the licenses or not.

1.8 Scope and limitation of the study
The study covered Embakasi Division within Nair@lsiere there is an active quarry
site. It dwelt with only seven active quarries wheawtive blasting and crashing was

on going this was due to accessibility. Proximiythie quarries, economic activities
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and social status are some of the factors that wensidered in drawing up the

sample.

The study embraced a holistic approach which edainiethe generation of useful

information of various aspects of environmentakeffof quarries in the area, the
effect on the quarry workers and residents aroura quarries. The study has
suggested several far reaching implications tgtaeners, policy makers, and change

agents in tackling the various environmental issues

There are many quarries but time and money beiagmhin constraint, the study
confined to only the active quarries in the area ttuavailability of funds. These are
some of the limitation that the study faced. Howeyeoper care and considerate

thought was exercised in making the study as eogpiand systematic as possible.



CHAPTER TWO
LITERATURE REVIEW

2.1 Introduction

This chapter presents a review of the relatedalitee on the subject under study
presented by various researchers, scholars andrauthgives an overview of what
has been written or researched on different aspédte subject. It also summarizes
selected studies that would be relevant to orgéinizaand interpretation of data.

Finally it presents the conceptual framework witizn this study.

2.2 Quarrying process

Quarrying like many other man-made activities cauaesignificant impact on the
environment. In particular, it is often necessarplast rocks with explosives in order
to extract material for processing but this metloddextraction gives rise to noise
pollution, air pollution, damage to biodiversitydahabitat destruction.

Quarrying is a process that undergoes differer. stée first step of quarrying is

prospecting an area to locate an ore. This invghgsically going out into the field

and searching for different types of minerals amgbils to give you an indication of
where you might find an ore body. The company timnts to carry out the

exploitation of the mineral then gets licenses ftbmministry concerned

Next is the exploration of the area, whietalves finding and determining the extent
and value of the mineral-rich ore, through sevditiérent methods including hands-

on fieldwork, remote sensing, and drilling.

This is then followed by the actual excavatad minerals from the ground. This is
achieved in many different ways, depending on viygag of mine it is and what you
want to take out of the ground. After quarryingiatt is finished there is need for
ecological rebuilding, this involves the reclamataf the quarry site to make the land
suitable for usage in the future. This means rétgrthe land as much as you can to
its former self, after all the quarrying is dondneTland becomes degraded after it is

guarried, so it is important to restore it as mastpossible.



The extend of the impact can range from scarcelggmible to highly obtrusive and
the nature of the impact can similarly vary widelgpending upon the mineral
worked, the method of mining and the charactedstf the quarry site and its
surrounding. One of the most frequent complaines ghblic makes to the crushed
stone industry situated near population centeeb@ut blasting noise. Blasting may
occur daily or as infrequently as once or twiceeary In our case it is due to the
method used in the mining and the closeness oltizries to the effects can be
experienced in different parts of the country.

2.3 Effects of quarrying in different parts of theworld

Rock quarrying and stone crushing is a global phesrmn, and has been the cause of
concern everywhere in the world, including the deped nations. Quarrying activity
is an important activity because it provides mutlhe materials used in traditional
hard flooring, such as granite, limestone, markd@dstone, slate and even just clay to
make ceramic tiles. However, like many other mamenactivities, quarrying
activities cause significant impact on the enviremin(Okafor, 2006). In particular, it
is often necessary to blast rocks with explosivesoider to extract material for
processing but this method of extraction gives ts@oise pollution, air pollution,

damage to biodiversity and habitat destruction.

Unfortunately, quarrying involves several actistihat generate significant amounts
of noise. The excavation of the mineral itself iiwes considerable noise, particularly
if blasting methods are used. Following this, thee wf powered machinery to
transport the materials as well as possibly praoegsslants to crush and grade the
minerals, all contribute even more noise to theirenment. Such extraction of raw
materials from their natural habitats by miningilldig and harvesting affect the

natural environment considerably.

Dust from quarry sites is a major source of aidygmn, although the severity will

depend on factors like the local microclimate ctinds, the concentration of dust
particles in the ambient air, the size of the cuetticles and their chemistry, for
example limestone quarries produce highly alkalthests, whereas coal mines
produce acidic dust. The air pollution is not oalpuisance in terms of deposition on

surfaces and possible effects on health, in pdatictor those with respiratory
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problems but dust can also have physical effectthensurrounding plants, such as
blocking and damaging their internal structures ahdasion of leaves and cuticles,
(Guach, 2001).

One of the biggest negative impacts of quarryinghenenvironment is the damage to
biodiversity (Anand, 2006). Biodiversity essentyaliefers to the range of living

species, including fish, insects, invertebrateptiles, birds, mammals, plants, fungi
and even micro-organisms. Biodiversity conservat®important as all species are
interlinked, even if this is not immediately visgbbr even known, and our survival
depends on this fine balance that exists withinmneatAnand, 2006).

Quarrying activity has the potential of destroylrabitats and the species they support
(Mabogunje, 2008). Even if the habitats are natatly removed by excavation, they
can be indirectly affected and damaged by envirorialempacts such as changes to
ground water or surface water that causes somdalshio dry out or others to
become flooded. Even noise pollution can have aifsignt impact on some species
and affect their successful reproduction. Nevees®l with careful planning and
management, it is possible to minimize the effecbmdiversity and in fact, quarries
can also provide a good opportunity to create nalithts or to restore existing ones
(Tanko, 2007).

Many other man-made activities including quarryimyolve the production of
significant amounts of waste. Some types of qusd@ not produce large amounts of
permanent waste, such as sand and gravel quawleseas others will produce
significant amounts of waste material such as elag silt (Wang, 2007). However,
there is still potential for damage to the enviremi particularly with water
contamination. Plants are major components of thsystem — a complex interaction
between the biotic and a biotic entities of theiemment.

The activity discharges dust that settles not @myand, plants and trees but also on

surface waters used for drinking and other domesiices.

For thousands of years man has used stone forimgildvhether it was for
monuments, religious buildings or houses. Earlywinen Britain was only sparsely

populated, man’s use of stone and his primitiverpirsg would have had little
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lasting impact on the environment. Gradually, agetwent on, more stone was used
in building. It was a good material with which tailol castles, walls, churches and
important buildings since it was strong and weathsistant. As the demand for stone
grew, so did the demand for quarrying. During thdustrial Revolution demand
soared. The Victorians used stone for all their andjuildings and with better
transport and new technology they were able to nieetse increasing demands,

probably with little thought as to their impact the environment.

The only countries which have made efforts to adnthe undesired impacts of
mining are those with relatively high per capitadme, and low population density.
Many poorer countries (Kenya being one of them)wimich the primary mining

industries are proportionately of greater econamigortance than in other countries
are understandably reluctant to place non-essemngtrictions upon their main

earners of wealth and foreign exchange.

(Warhurst 1999) He stated that most internatiomahd locate their production

activities where they can easily externalize theirenmental damage cost of their
production that is developing countries where emmnental regulation are either
limited or poorly enforced. The most controvergiedblems of mineral development
in developing countries have to do with their rielatto the developed countries as

providers of capital and technology.

In India quarrying has affected many of the peapteking in the mining industry.
According to (Azad S.A and Ashish 2006) stone quag and crushing has been
known as a highly hazardous work, whereby workems affected by many
debilitating occupational health hazards and degaslostly the migrant workers are
engaged in this highly unorganized industry. Thestr@mpmmon exposure is from

silica dust, which causes Silicosis among the esgogorkers.

Silicosis is a disabling, nonreversible and somesinatal lung disease caused by
overexposure to respirable crystalline silica. c@ilis the second most common
mineral in the earth's crust and is a major compboésand, rock, and mineral ores.
Overexposure to dust that contains microscopicighast of crystalline silica can

cause scar tissue to form in the lungs, which redgube lungs' ability to extract
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oxygen from the air. In addition to silicosis, itdit#on of crystalline silica particles

has been associated with other diseases, suchoashiirs and tuberculosis. Some
studies also indicate an association with lung eanthere is no cure for the disease,
but it is 100 percent preventable if employers,keos, and health professionals work

together to reduce exposures by using proper pgretegear.

The other health hazards could be due to noisetpmi, heavy manual labour, minor
or major injuries and accidents at workplace, amd)Iworking hours. Lack of basic
sanitation facilities, drinking water, and shekeld to aggravation of the bad working

conditions.

Both the operations of quarrying and crushing beirfgazard to environment as well
as to human beings, they require continuous mangaf the work place as well as
the workers. Mining operations cause deforestatioss of vegetation, soil erosion,

ground water level changes and pollution, whichlean to an ecological imbalance.

In some cases development has taken the front ssehtthe implications of the
development process are not considered. Develdpneguire the utilization of
available resources but it does not check the &ffe€ resource utilization to the
environment,(Oyaigheviven, 1998) The reason whyrethdhave been many
environmental problems associated with resourceaetion as in the case of
guarrying, is that most quarrying activities laagkvieonmental considerations in the

planning and building of the major project.

According to (Ayodele& Lameed 2010) projects aseally sited for and embarked
upon to satisfy the social and economic needs efctimpany without the need and
aspiration of the people that are directly conceérae the nearest neighboring
communities as well as the impact on the primarnirenment. In open cast mining
and quarrying environment, vast area of land arells existing, leaving behind

stagnant ponds or open pits.

In Kenya with the construction of Thika Super Higtwy the company in charge of

constructing the road has started several quaattes) the Eastern bypass which are
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causing a lot of air pollution. The company is oobncerned about their project and

does not take into consideration the welfare ofpiseple living close to the quarries.

The people living close to the quarries are al$ecédd by the activities that go on in
that area. (Azad and Ashish 2006) In Village Relndia, the safety of human beings
is not put into consideration. There is no persopaitective equipment being
provided to the workers, helmets, safety belts,ksiasafety shoes are foreign things.
It is alleged that approximately 200 have beenduuglive in this area during the
mine blasting operation in the past decade onlg Worker and their families who
are residing close to these units are more vulterab the silica exposure. The

children, the women and elderly all are breathimg toxin day and night.

According to environmental experts, (Irin Africa®) the uncontrolled expansion of
quarrying in Senegal has led to coastal erosiadaction in the area of available
farmland and skin and lung problems for the quavorkers and people who live
nearby. The effects have forced the governmenthefday to stop issuing more
permits to the people who want to engage in therging activities in the affected

areas within the country.

(Aigbedion, 2005) according to him, large amountlaét from the cement factories
and mining operations in the Nigerian limestonergesa are discharged daily into the
air. Similarly a lot of air-borne particulate matiteare generated by the numerous
stone crushing industries in the country. When dfreis laden with such dust, it
causes health hazards for some people. For exapgletion studies around Sagamu
and Ewekoro cement works in Ogun State have shdwh $everal people are
suffering from eye pain, and asthmatic attack auéhe dust-laden air that prevails

within a few kilometers radius of the factories.

Varying degrees of pollution of air, water and laoctur in the course of mineral
development depending on the stage and scaleiitiastattained. While only minor
pollution occurs during mineral exploration, mordgense air and water pollution
emanates from the exploitation stages, particulfrbarried out on a large scale. In
Nigeria, the greatest pollution effect comes fromlasge scale exploitation of

petroleum, limestone and rocks used in the cortstruevorks (Unesco-Mab, 1995).
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A common negative effect of quarrying minerals frahe earth’s surface is the
destruction of its natural landscape, creating aggate in the ground and generating
heaps of rock wastes that cannot be easily dispofed@hese phenomena are amply
demonstrated in several parts of Nigeria, whereraergial mining or quarrying had

occurred in the past or is currently taking place.

2.4 Related studies done in Kenya

(Kibichi1998) carried out a study about quarryimgKayole and its contribution to
defects in adjacent residential building. His stagiyied at highlighting the problem
that houses near the Kayole quarry which had dpeelaracks and the cracks were
more pronounced in houses near the quarry. Higtiotlewas to investigate and relate
the blasting of rocks in the quarry to developm&defects to these building but did

not deal with the effects to the environment as study intend to do.

(Malashi 2007) carried out a research on envirartedeémpact of sand mining in

Barut location in Nakuru Municipality. He examinttk effects of sand mining to the
environment and the working conditions of the samders. He established that sand
mining affect the environment especially the drgmasystems that the rivers by

leading to more erosion taking place in that area.

(Musyoka, 1997) Impact of mining to the environmand land use a case study of
stone quarrying in Kangudo division; observed 8tahe quarrying had both negative
and positive effect to the environment and land. k$e observed that increasing
demand for stone had led to more area being openexkploitation of resources and
this has affected the environment negatively. Tétisdy compared if the effects

observed in Kangudo area are the same as this atady

(Mweu 2003) investigated extend of Kenya quarrykeomwelfare. The main concern
of his study was to establish if the quarry ownerevtaking care of the welfare of
their workers. He recommended that there was neetufther study to be done on
the environmental impacts being caused by incregsedrying activities in certain
areas in Kenya. Not much research has been dormelation to the effects of

quarrying activities to the health and the envirenin Embakasi area. The study
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examined the effect of quarrying activity to thevieonment, to the health of

quarrying workers and the people living near thargas as recommended.

However, quarrying in Kenya suffers from a numbecanstraints including lack of
basic knowledge, safety precautions, poor workiogdiions, low socio-economic
status, lack of clear quarrying legislation andiemmental degradation that call for
special attention. These are more pronounced inll seaale quarry operations.
Notably, there has been growing public dissatigdacin the manner in which
guarrying activities are being undertaken in thantty. The country has witnessed

various quarry disasters.

As a result mining is virtually threatening theeliéf people working in the quarries
and the people living next to the quarries. Quagycauses air pollution. (Down

1978) According to him mining can cause air potintair borne dust and gaseous
emissions which can cause damage, the extent dageomd their composition and

concentration. Allegation of dust damage are mostraon when the dust has toxic
constituents, such as metallic ions, however evemtaxic constituents dust can

contaminate if present in sufficient concentratiand this can be an issue of
importance if the mines are close to the populatienters. This can be compared to
the case of Village Pali in India.

The critical role of mineral in development makeising operations invertible. How
could an urban area exist without the quarriesespsand and gravels needed for
construction or the mineral needed for industriatl &nergy use? However, the
destruction of the land resources, with soils ieghand water fouled, needs to be
accounted against the expediency of economic $hont gain (Simon 1992).

The dust particulates that result from the digidéon of solid can cause air
pollution when it remains in the atmosphere forgloiihe particulates may cause
interference with the respiratory functions, isisceptible to persons with respiratory
disease, young and elderly and to vegetation it ledyto reduction in plant growth

by physical blockage of light when deposited onléad surface.
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The vegetation in the area around the quarrysig affected because the dust blocks
the leaves and as result their growth is interfevéd. Recent environmental impact
studies of limestone mining and cement industragamu, Nigeria, have revealed a
declining kola nut output from the plantations witla few kilometers radius of the
cement factory (Aigbedion, 2005; Adekoya, 2003)isTphenomenon is associated
with dust pollution as plenty of dust is dischargat the air mainly from the cement
factory. The particulate matter eventually getsad@ed on the kola nut leaves and
flowers as well as the soil supporting the plaimtse overall effect of this is that the
photosynthetic and fruiting ability of the kola nuée is impaired with a consequent

decrease in kola nut production.

Most of the effects of dust particles on plantsiude the potential to block and
damage the stomata such that photosynthesis ampdatesn are affected. Other
effects are shading which may lead to a reductigohiotosynthetic capacity, wearing
down on the leaf surfaces and cuticle (Igbal andfi§h2001). Pollutants such as
dust, gaseous emissions and air- borne particuhdliese produced and get deposited
on the plants. This will no doubt affect the phyagical activities of the plants most
especially those around the quarry site such ahatosynthesis and respiration. The
implication of these is that some of the plants thaye retarded growth while others

may be eliminated.

Resources are diminishing very fast and othersgb®indered useless, as indicated by
wide-spread environmental degradation. There igliedive in harmony with the
natural environment. This would ensure continuatbiife on earth, benefits for all

and sustenance for future needs (Muthoka 2005).

Several efforts have been made in order to recheeffect of quarrying or mining to

the environment. For example in the World Summit Qustainable development
(WSSD) in 2002, in Johannes burg, South Africa- gowernments adapted an
implementation plan for sustainable developmentstvriommitted state to address
the environmental, economic, health and social stgpand benefits of mining. This

was to promote transparency and accountabilitystmtainable mining and mineral
development.
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In 1991 Mining and environment research Network RN (Warhurst 1999) was
established. It is an international collaboratigeerarch program involving centers of
excellence in the major mineral producing countdéshe world. The main aim was
to help mining companies to achieve environmentamiance and improve
competitiveness in the context of growing environtaéregulation and technological

innovation.

In Kenya, the Ministry of Environment and Minerat$durces (MEMR) set up a task
force to investigate on the management of quarrgcteyities in different parts of the

country due to the increasing number of accidess®@ated with quarrying. (Task
force Report 2010), several quarry sites have bsnup in close proximity to

homestead, schools roads rivers railway lines, @gingpcenters exposing them to
danger. There have been several complaints of meesand danger posed by
uncontrolled and illegal blasting, dust emissiod amater ponds in the quarry pits. It
was also noted that many quarry sites have notadimtive effects such as illicit

brews, drug abuse and HIV/AIDs prevalence.

There is lack of clear and specific regulationadminister quarrying activities and as
a result there is poor site management, use gfillexplosives, inadequate inspection
and enforcement regulation to administer quarriviiets. Most of the quarry owners

do not consider the welfare of their workers aralithpact that their quarries have to

the health of the people living next to the quarrie

This study will try to find out if what has beervestigated in other area such as the
effect of quarrying to the people and the environtmie happening in the area of

study. The study will then suggest measure thatbeataken to reduce these effects
and establish if measures that have been taketha@r areas can be applied to this

case.
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2.5 Conceptual framework of effects of quarrying
The conceptual frame work tries to illustrate tetationship between the two set of

variables how the independent variables affectiffeendent variables. for example if

the production of dust increases then, the numbpeaple with respiratory infections

also goes up.
QUARRYING
A »
A 1 E
Cl— BLASTING NOISE AND < F
IT VIBRATION F
vV » TRANSPORTATION o
| DUST M g
ACCUMULATION
i T
| GRINDING S
E WASTE <
S

A\ 4 A 4

Source: researcher (2011)

Figure 1 Conceptual framework

The figure above represents the researcher’'s caraefjpame work of the effects of

guarrying to the environment; it shows the relatlip between the effects of

guarrying and their outcome. It shows what is podi that is dust, noise waste and

vibration and how these affect the people by causiaterborne diseases, respiratory

infection, dumping of waste and shock.

Dust, waste and noise which are produced duringqteerying activities are the

independent variable and they determine the ocecereof respiratory diseases,

waterborne diseases and dumping which are depewdgables.
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Quarrying like most human activities has both niegaand positive effects to the
environment and the people living closer to therguaSource of income to the
traders nearby, employment to the quarry workets@nduction of materials that is
use in the construction industry these are sontkeopositive effects of quarrying on
the other hand it leads to production of dust, eastd noise pollution which affect
the health of the people (quarry workers and peligley near the quarry) by causing

respiratory diseases, waterborne diseases anduallgrdeath.

The occurrence of respiratory infections, waterbodiseases and dumping may be
determined by the dust production, vibration angs@gollution which are mainly
caused by the activities that go on in the quautydan be controlled by watering or
using the proper quarrying procedures that minimidee effects. For the quarry
workers they are involved in different activitiegthin the quarry and the absence of
protective gear determines if they are affectedvision of protective gear to the
guarry workers will improve the welfare of the werk. If the amount of dust and
noise produced is reduced then the occurrenceesktinfections is also reduced but

if they continue going up then the infections ajses up.

2.6 Definition of operational terms

Pollution: The process of introducing or adding materialgh® environment.
These materials, deliberately or accidentally idtiwed to the

environment, are harmful and injurious to living®ms.

Environmental impacts: These are the resultant effects that come wittattieity of
quarry mining or any other mining activity. They ynbe positive or

negative impact to the environment.

Dust: a fine powder that consist of very small piecka particular
substance.
Noise means any undesirable sound that is intrinsicabjgctionable or that

may cause adverse effects on human health or thement.
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Noise pollution

Quarry:

Quarry pit :

Quarry site:

Quarry Worker:

means the emission of uncontrolled noise thitedy to cause

danger to human health or damage to the environment

A quarry is a type of open-pit mine from whiclktkanaterial
and sand are extracted.

This is a surface excavation allocated to anatpe within a
quarry site for extracting building stone, counstion
aggregate, sand and gravel.

A cluster of quarry pits within a locality.

a person employed by a quarry operator to cartyqaarrying

activities.
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CHAPTER THREE

STUDY AREA

This chapter gives a description of the area wttereesearch was conducted.

3.1 Nairobi County

Nairobi County is among the forty seven countieKemya. It hosts the capital city of
the country. The City on Nairobi lies at an atfituof 1,670 meters above sea level
and occupies an area of 696 %nThe city is located at 1°19 36°4%E1.283°S
36.817°E . It is divided into nine administrativemely; Embakasi, Makadara,

Pumwani, Kamukuji, Kasarani, Westlands, LangatauNjnd Dagoreti.

The city’s population has expanded from an estitha®0,000 people at
independence in 1963 to the current 2.7 milliongbe¢Census Report 2010). After
independence, Nairobi grew rapidly and this growilt pressure on the city's
infrastructure. The great influx of people into ttiy without matched urban planning
has continued to result in a wide variety of enwinental problems. Due to
economical and political pressures the city hagicoad to grow without integrating

environmental considerations. The resulting poonlgnaged environment is now a
major impediment to economic growth and is alreadpacting adversely on the
health and livelihoods of residents and the longntesustainability of the city’'s

natural resources.
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The figure 2. Shows the study area that is Embakhih is within Nairobi County.
Figure 2 The Map of the study area
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Quarrying activities in Nairobi has been going arce the 1950s when the place was
sparsely inhabited. According to NEMA there werety eight quarries located in

Nairobi County. Out of this nineteen quarries aveated in Embakasi area alone.
Eight quarries are still in operation while thetrkave closed and relocated to other

areas, some of the closed quarries have startail¢dtion but some have not.

3.2. Location

The area under study is Donholm, Mukuru Kwa Njeeg#ending to Kayole and
Mihango area, which is located in the Eastern paMlairobi in Embakasi district.
The area neighbours Mihango estate to the eastakamband Fedha estates to the

south, Kayole and Donholm estates to the West.

3.3 Relief and drainage

Nairobi is at 1,795 metres above sea level. Thdysarea which is Embakasi is

relatively flat in some area while in some areas stoppy. The study area has several
streams and rivers for example Ngong River. Mosthef quarries are located along

the rivers that flow through the area.

3.4 Geology

The exposed rock formation of the study area candib&led into three major

geological formations: the Precambrian basemenksroenostly metamorphic,

Quaternary Volcanic and, to a small extent, Quatgrrsedimentary deposits. The
rock being quarried at Embakasi quarries is phomaelhich is tough dark grey lava
commonly referred to as ‘block trap’ and is vesiculvith a fissile and platy flow

texture (Wamwangi 2013). The soils can be descrédsedoorly drained, dark grey to

black half ripe clay in most of the area.

3.5 Climate

Nairobi enjoys a moderate climate. In the June Jng the temperature can drop to
10 °C, this are the coldest months in the yeare Jimniest and warmest part of the
year is from December to March, when temperature2a2°C on average during the
day. There are two rainy seasons, the first raggsen is between the months of
March and May which is referred to as the long sawhile the second season is

between October and December which are the sho#g. réhe average annual rainfall
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in Nairobi is about 900m, but the actual amounarmy one year may vary from less
than 500 mm to more than 1500 mm.

The only period of the year when the weather canabiger trying is during the hot,
dry period shortly before the rains break in Mar&hthis time mid-day temperatures
rise to nearly 32°C, the relative humidity may fil 10%, and a moderately strong

easterly wind tends to raise the dust.

3.6 Vegetation

The area of study does not have gazetted forést® ts also no notable agro-forestry
practiced in the area. Due to the quarrying agtitiie area has lost most of its
vegetative cover. However, there exist isolatedatus trees and short grass within

the quarry site.

3.7 Population

The population of Nairobi and specifically the Erkési area has increased
tremendously over the years. When the quarries teirey established the population
was very low with the total population of 7,749 pkopand that allowed the location
at that particular time. Over the years as the |[ajon has continued to increase to
close to one million during the last census thenedreased competition for land use.
The settlement has increased and this causesatanfliand use. The population is
increasing compared to the population at indepers@rhich was 350,000 people the

whole of Nairobi City but the size of land remathe same.

Table 1 Population in Embakasi area

YEAR MALE FEMALE | TOTAL
1969 5,078 2,671 7,749
1979 9,297 4,205 13,502
1989 88,864 72,098| 160,962
1999 227,098 207,786] 434,884
2010 468,097 457,678 925,775

Source: Census Report 2010

The City’s population has expanded from an esticha@0,000 people at
independence in 1963 to the current 3.1 millionpbeqcensus report 2009). The

great influx of people into the city without matcherban planning has continued to
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result in a wide variety of environmental problerdsie to economical and political
pressures the city has continued to grow withouegrating environmental
considerations. The resulting poorly managed enuwrent is now a major
impediment to economic growth and is already imipgcadversely on the health and
livelihoods of residents and the long term sustailita of the city’s natural resources.
The area consist of middle class houses in Enddakenholm, Umoja while in

Kayole and Mukuru Kwa Njenga area there are low hossing

3.8 Other human activities

The area consists of individuals who are engagesitiall and medium businesses.
Other are engaged in income generating activitighinvthe area and derive their
livelihood from various activities such as offloagisolid waste, gathering sand and
small scale quarrying activities at the abandonesiries. Several pastoralists can be
found in this area especially during the dry seahom to the presence of grass in the
area. There are several schools that are locatdtkigiven area with some of them
being very close to these quarries.

Several industries are located in this are for gotarthe processing industries near the
industrial area. Kenya power has a power statighimthis area. In transportation we

have a railway line passing through the area.
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CHAPTER FOUR
RESEARCH METHODOLOGY

4.1 Introduction
This chapter gives a description of the study’'eaesh methodology. It describes how

the data was collected, the sample design and sasiza.

4.2 Sample design

The population in the study area is large and riugiires a lot of resources in terms
of money and time. As a result sampling was dorfesrera given number of people

were chosen to represent the entire populatioheofjive area.

The study adopted stratified random sampling methalecting the respondents. In
this type of sampling there are clear cut groughiwithe given population.
Three groups of strata were identified:

¢ Quarry Company

e Quarry workers

* Arearesidents
According to Mugenda (2008) stratified random sangphelps to achieve the desired
representation of various sub groups in the pojmatThis method was used to
ensure that sub-groups that constitute the majantythe population are also
represented proportionately.
From each stratum the sample was then chosen randadmere a few respondents
were picked in the case of the quarry workers t@ @ sample size of 6 from every
quarry. For the area residents in each housing oaijve housing units were used
to get the respondents, the number from each gdomgended on the estimated

population per group.

The study concentrated on seven active quarri€sribakasi area of Nairobi County.
The sample consisted of:

* Six (6) workers from each quarry

* One administrator or the company owners

» Twenty (20) people living near each quarry
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In total there were 42 quarry workers, 7 quarryners and 140 residents’ giving a
total population of 189 samples.

Table 2: Categories of respondents

Categories No. received
Quarry company 7
Quarry workers 42
Resident 140
Total 189

Source: researcher 2011

Three clinics were visited where the interview nogethvas used to gather the needed

information.

4.3 Methods of data Collection

During field work, a comprehensive data gatheringcpss was adopted. The study
involved the use of both qualitative and quantiatidata collection tools. Five

research assistants were identified and trainetheradministering of questionnaire
and sampling techniques to be used during the sAiftigr obtaining consent from the

respondent the research assistants used bothaqeste and interviews in order to

elicit uniform response due to the varied level emfucation and understanding
respondent.

Data was collected by visiting seven quarries Whncluded: Patel Concrete, Kenya
Builders (which had two quarries at different laga}, Nyoro Construction, Karsam
Murji & Co Ltd, Bimji Ramji and Shamji Vishram wherquarry workers and
company owners were interviewed. The other respusdeere visited in their homes

or place of work asking them questions and entdheganswers in the questionnaire.
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Three sets of questionnaire were formulated:
A questionnaire for the quarry owners- this dealithwthe quarry
administration in order to find out the effort bgitaken by the company in

dealing with the effects of the quarrying activitythe environment.

» The second questionnaire was administered to thenygworkers to identify
the problems they experience as they carry outgtharying activity on a

daily basis.

» The third questionnaire was for the area residemtslentify the effect that

they face due to the presence of quarries in the. ar

The questionnaire contained both open-ended arse e@oded questions. The opened
questions provided the responded the opportunitgescribe their experiences in

detail.

There were different type of primary sources dadhat was used in the collection of
data during the study and these included obsemnatigerview, questionnaire and
photographs.

The observation method was used to gather infoomategarding some of the
activities that were going on within the quarrieglahe surrounding area and this
included the river that was flowing near the quemriThe vegetation around the
guarries was also observed in order to determiaettect of the quarrying activity to

the vegetation around the area.

At selected project sites, interviews were condiigtéh all the relevant stakeholders,
although with varying intensity between sites. Tteshnique was used so that the
problem affecting the people in the given areaadd completely understood by the
researcher. The people working and living nexb®duarry were interviewed further
so that more information could be obtained in otdeflacilitate this research. Several
nearby clinics in the area were visited to deteanifrthe kind of infections that the

area resident and quarry workers suffered fromhaxe a relationship with their stay

near the quarry and them working respectively. @livdic workers were asked few
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guestions related to their patients who visit theicin order to find out if there is
relationship between the information collected frone area resident and quarry

workers and the patient who visit the clinics.

Secondary sources of data were also used and iheseed books, journals, and

internet sources.

4.4 Data analysis

The study used Statistical Package (SPSS) to anaha data collected form the
guestionnaire.

Descriptive statistics such as cross tabulation @ardentages were used to help the
research to identify the existing relationshipsaeetn the dependent variables and the

independent variables of the study.

The Chi-square statistic was used to compute ubmfprmula:

X :2(0-_22

Where: O is the observed

E is the expected

The test is used to find out whether or not therany association between variables
that are under study: the quarrying activities Hredeffects to the people. It assists in
drawing conclusion whether or not here is an assioci between the variables. The
test works by testing a distribution actually olbserin the field against the expected
outcome.

Percentages, tables, pie charts and bar graphsusedefor the presentation of results.
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CHAPTER FIVE
RESULTS AND DISCUSSION

5.1 Introduction

This chapter gives a descriptive result, intergi@taand findings of the study. The

data collected was analyzed using (SPSS) Statiftmekage for Social Sciences to
generate frequency tables, charts and descriptatestics and Chi Square Test was
used to analyze the different variables. Therénarean settlements around the quarry

site which included several estates around therigsar

Data was collected through the use of questionnair@ oral interview from the
quarry owners, quarry workers and area resideriot®l of two hundred and twenty
(228) questionnaires were distributed; 8 amongqtierry companies, 78 among the
guarry workers and 142 among the people within therry site in all 220
questionnaires were returned, 7 from the quarry pgony, 71 from the quarry

workers and 142 from the people living near thergua

5.2 Response Rate

The response rate was 87.5% from the quarry compahy% from the quarry
workers and 100% from the area residents. The tetglonse rate was 96.5%. The
two hundred and twenty (220) questionnaires thateweturned were subjected to

statistical analyses.

Table 3: Response Rate

Questionnaire No. Response
Categories No. distributed | received | rate
Quarry company 8 7 87.5
Quarry workers 70 42 60.0
Resident 160 142 88.75
Total 238 220 92.4

Source: researcher 2011
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5.3 Background Information

5.3.1 Gender and age distribution of the respondest

Table 4 shows that there was 44.4% male resporadeht5.6% female respondent;
hence it gives an overview that most of the pedpiag here are female. The
majority of the respondents were between the a§@&4-85 years which was 31%;
age 26-30 years was 25.4%, while age 36-40 yeass 2822%. The respondents
above age of 46 years were less than 5%.

The Chi-square test was used to test the signdea the gender and the age of the
respondent in the gathering of the required infaiomafor the study. The test was
carried out and come to the conclusion that thereisignificant association between

gender and age of the respondent (p=0.136)

Table 4: Distribution of respondents by age and gater

Age Male Female Total
n % n % n %

20-25 3 33.3 6 66.7 9 6.3
26-30 22 61.1 14 38.9 36 25.4
31-35 15 34.1 29 65.9 44 31.0
36-40 12 36.4 21 63.6 33 23.2
41-45 7 53.8 6 46.2 13 9.2
46-50 4 66.7 2 33.3 6 4.2
51 and above D 0.0 1 100.0 1 0.7
Total 63 44.4 79 55.6 142 100.0

Source: researcher 2011

5.4 The effects of quarrying to the environment.

The quarrying activity has several effects on theirenment; this is evident by the
number of response that was gotten from the peligley near the quarry. The
quarries are located near residential area and trere been several complaints from
the resident about vibration, dust and noise poltut The people complain of dust
from the quarry and also the roads from the area the quarry which were in a bad
state and were used by heavy machines. This ismfisorresponds with (Aigbedion,
2005) whose study concluded that plenty of dusifrihe cement factories and
mining operations in the Nigerian limestone quarmaused a lot of problems with

people living near the quarries.

31



During blasting which is done once a week or ddpenon demand resulted into the
production of loud noise and vibration which to soextend affected the houses in
the area. Majority of the resident complained afcd vibration and dust as indicated
in Table 5 which represents 28% who complainedhefdust which resulted into a lot
of health problems that they experienced 25% afentthat resulted from the blasting
and the heavy trucks that were used for transpontat 8% of shock and vibration. A
few of the respondents experience shock due toesudwbise from the use of
explosives and ground vibration that result frorokrblasting. According to reports,
the detonation of explosives in quarrying operatamises ground vibration, which
produces effects such as stress, anxiety, los$eep sand fatigue among residents

living near quarry site.

Table 5: Effect of quarrying activities to the envionment by resident

Effects Responses

Multiple response Percent
Dust 95 28.2%
Noise 85 25.2%
Shocks 63 18.7%
Vibration 61 18.1%
Dumping 12 3.6%
Insecurity 6 1.8%
Disrupting classes 4 1.2%
None 11 3.3%
Total 337 100.0%

Source: researcher 2011

The quarrying has a lasting effect on the enviramme that most of the quarries
leave scare on the earth surface and some of #reiegihave been unable to reclaim
the land to make it productive again as it was ilgefdhis destroys the beauty of the

land area permanently making it uneconomical.

Out of the seven quarries that visited three gearare not fenced and this posed a
danger to the people living close to the quarrefasome cases people are attacked
and thrown into the quarry pit. Three school thatlacated next to the quarries e.g.

Presbyterian school in Mukuru Kwa Njenga and Kayaleprimary in Kayole
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complained of disrupti bn non of classes due tonthise that is produced by blasting

and the passing lorries.

Plate 1 shows a quarry at the point of crashingrevtiee production of dust is high
which affect the people who are living in the afdast of the dust is produced during
the crushing point and from the dusty roads whiehused by the heavy machinery
used for transportation.

Plate 1: Dust produced at the crafjjng point

A e T

Source: researcher 2011

According to the company owners and administratbesguarrying activities had few
effects to the environment because they had taedduce the effects. But still there
were experiencing a few problems such as dust agetion and noise pollution were

38.9% while vibration was 22.2% as shown in thel@&babove.

5.4.1: Age distribution of the quarry workers

When it comes to the respondent who worked in ey majority of them were

men. There are only men engaged in the quarryitigitgc there are very few women
in these companies and they are not directly irblin the quarrying activity. The
companies have two or one lady in the office. Tagntage of male working in the

guarries is 100%
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The companies have employed people of different,a8&% being between 30-34
years, and 28% being between 35-39 years. Veryafenabove 44 years and below
24 years as shown in the figure 3.

Figure 3 Age distribution of the quarry workers

35 -
31.0
30 - 282
25 1
| 183
= i 16.9
15 4
10
5

< | 42

L] -
0 T T T T T T _

20-24 25-29 30-34 35-39 40-44 45-49

Source: researcher 2011

5.4.2 Level of education for the workers

Educational background was found to be generally.pilost of the workers in the
guarry had gotten to the secondary level of edood64%) and quite a few had gone
beyond the Post secondary education (19%). Dueverty level they were not able
to further their studies and as a result they ateaware of safety regulation that they
are required in their nature of work. Most of thame not even aware of the safety
requirement needed in the kind of job that theyiamngaged in. 5.6% of the workers
do not have any form of education, 9.9% have gattenprimary education. Due to
low literacy levels the quarry workers are not avaf their rights or the requirements
for the kind of job that they do.
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Figure 4: Level of education of the quarry workers
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Source: researcher 2011

5.4.3 Number of years lived and worked in the area

Most of the respondent had lived in their presesident for more than 15 years. This
is because the area is mainly contained low cassihg and due to their low income
they are forced to live there even if the condsi@re not good. Some of them had
been born there and so have lived in the aredaeilt tife. 9.2% of the resident had
lived in the area forl-5years, 23.2% had lived 6et0 years, 33.1% had lived for
lived for between 11-15 years, while 21.85 haddiver 16-20 years and 12.7% had

lived for more than 21 years.

The workers had worked in that quarry for seveesrg. 49% had been their current
working station for between 1-5 years, 38% had wdrfor between 6-10 years. The
quarry workers were not staying in their workingage for long because of the
working conditions and the effects of the quarryawivity to their health. Due to
lack of any other form of training and therefore getting another job can be very
difficult.
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Figure 5 Comparisons of years lived and years workke
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Source: researcher 2011

Table 6: Effect of quarrying to the environment from quarry owners

Responses
Effects N Percent
Dust accumulation 7 38.9%
Noise pollution 7 38.9%
Vibration 4 22.2%
Total 18 100.0%

Source: researcher 2011
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Figure 5: Effect of quarrying to the environment bythe company owner
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Source: researcher 2011
5.5 Activity carried out within the quarry

There are several activities that go on withindbarry and as a result the workers are
engaged in the different activity: Among those wiere involved in the study 23.9%
are involved in blasting, 29.6% are involved instriag and packing of the finished

product, 21.1% are drivers and 25.4% are engag#teinonstruction.

Figure 6 Activity the quarry workers are involved in
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Source: researcher 2011
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5.5.1The effect of the quarrying activity involvedin and the health of the

workers

The quarry workers who experience health probleat éine related to the work that
they do were 70.4%, while 29.6% did not experieacy health problem. The

problem that they complained about were causedusy, dioise and the nature of
work that they did for example construction thaégon within the quarries. This can
be compared to studies that have been done in atleas such as Nigeria where
according to (Aigbedion, 2005) a lot of air-borrerticulate matters are generated by

the quarrying activities had caused health haZardsome people.

Figure 7 Distribution of quarry worker with health issues

HYes WNo

Source: researcher 2011

5.5.2 Effect on the health of the quarry workers

The high level of dust particulates generated attiling and crushing areas depicts
them as hazard zones. Moreover, exposure of quairigers to particulate pollution,
coupled with the general non-use of protection gélgredispose them to several
respiratory ailments similar to health problemsiidprevalent among residents living
near quarry sites. Considering the various he@lts associated with inhalation of
particulate matter, environmental impact assessmsbould be mandated for all
guarries.

The workers who experienced health problems hadfdlewing issues: 22.9%
respiratory infection, 20.8% hearing problem, 19.&ést problems, 18.8% common

cold, 10.4% coughing and 7.3% eye infection. Twé&s due to the lack of proper
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working gear that they had as shown in Table 7s Tias further supported by the
Chi-square test which was used to test the quargotivities and the health of the
workers. When the hypothesis was subjected to thieSGuare test the P value was
0.005 at 16 degrees of freedom and 0.05 leveboificance. This leads to failure to
reject the null hypothesis and which shows thatethis association between the

guarrying activities and the health of the quarprkers.

Table 7: Effects of quarrying activity to the healh of the quarry workers

Responses
Multiple
Effects to the workers responses Percent
Respiratory infection 22 22.9%
Hearing problem 20 20.8%
Chest problems 19 19.8%
Common cold 18 18.8%
Coughing 10 10.4%
Eye infection 7 7.3%
Total 96 100.%

Source: researcher 2011

There is no much variation in the ailments suffelogdquarry workers compared to
the area resident. We can therefore conclude tmatquarrying activities have
significant effect on the well being of the quammprkers. The health problems
suffered by the residents are those that assoeifttethe presence of quarries near
their area of residence. There is water accumulatidhese quarries; this has made

the area more prone to waterborne diseases suunhlasa.

Plate 2: Quarry workers at work

Source: researcher 201
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5.6 Protective gear used during quarrying activity

According to Occupational Safety and Health ACT M8(2007) every employer
should provide and maintain for the use of empleyeaequate, effective and suitable
protective clothing and appliances, including, veharecessary, suitable gloves,
footwear, goggles and head coverings, especiadlyethployees who are involved in
activities such abreaking or dressing of stone, concrete or sldlgeat work place.

The quarry workers require protective gear in oreprotect themselves from the
harsh working condition, but not all of them arewded by the protective gear that
they need. During the study it was establisheddhét 71.8%were provided with the
protective gear while 28.2% did not have. Even ¢hatio had the protective gears

they were not complete or in good condition andeftge not completely protected.

Figure 8 Distribution of protective gear to the quary workers
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Source: researcher 2011

5.6.1 Protective gear for the quarry workers

The use of protective gear by workers at quarey stitould be enforced by the Health
and Safety unit or the Management of every quaommany. This is in view of the
fact that most workers consider wearing protectyedget while at work an
unnecessary burden. The quarry workers were gioeme protective gear but some
of them are old and not complete. 28.9% had held®§% had face mask, 18.9%
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had gumboot, 10.7% had earplug and 11.3% had gagdlee condition of the
protective gear was wanting as show by the Plate 3.

Plate 3 Quarry workers without protective gear

Source: researcher 2011

Table 8: Protective gear used by the workers

Multiple

Protective gear response percent
Helmet 46 28.9%
Mask 29 18.2%
Gumboot 30 18.9%
Ear plug 17 10.7%
Goggles 18 11.3%
None 19 11.9%
Total 159 100%

Source: researcher 2011

5.7 Effects of the quarrying activity to the area esidents

Quarrying activities have negative impacts on hurhealth and well-being of the
people living near the quarry. Mainly due to thestdthat was produced from the
guarrying activity and the poor roads used by threids used for transporting the
products had affected the people health.

The most prevalent health problem of the nearbidee$s was identified as nasal
infection, 28.6% of the people complained of malaéi1.8% of the population had

respiratory infection, and 13.4% eye infection mldren, 12.6% common cold, 9.5%
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allergy, 7.3% chest problem, 6.9% had no healtlblpros. The Chi-square test was

used to test the significance of quarrying actgtand the effects on the people of the

surrounding area. The hypotheses was subjectéiet€hi Square test the P value

was 0.005 which shows that there is associatiowd®t the quarrying activities and

the health of the area resident.

Three health clinics that were visited in the Kayatea showed that majority of the

people were mainly suffering from the common disgasich as malaria and common

cold which might not be directly as a result of therrying activities in the area.

Table 9: Effects of quarrying activity to the arearesident

EFFECTS Responses

Multiple

response Percent
Malaria 56 28.6%
Respiratory infection 46 21.8%
Eye infections in children 22 13.4%
Common cold 22 12.6%
Allergy 19 9.5%
Chest problems 8 7.3%
None 8 6.9%
Total 181 100.0%
Source: researcher 2011

Observed| Expected (O -
O E O-E (O -E)? | E))E
MALARIA 56 23.3| 32.7|1069.29 45.89
RESPIRATORY 46 23.3| 22.7| 515.29 22.12
COMMON COLD 22 23.3 -1.3 1.69 0.07
ALLERGY 19 23.3 -4.3 18.49 0.79
CHEST PROBLEMS 8 23.3| -15.3| 234.09 10.05
OTHERS 8 23.3| -15.3| 234.09 10.05
88.97

Chi Square score 88.97 at 23
significance level

P - value < 0.0001
Result is significant at P <0. 05
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5.8 Problems being faced by the companies

When the quarries were being established the aasamwstly bare and was used by
the pastoralists to graze their animals. Over &y the population has resulted in
residential housing development taking place irs¢h&reas and this has resulted into
the following problems. Due to their nearness widential area the companies do
experience problems or challenges due to theivities in their area of operation. At
first when the quarry activities started the ares wn occupied but due to population
increase more residential building have come upghim area and as a result the
companies experience the following: encroachmenthwihan settlement 38.9%,
regular complains from the area resident 27.8%,imdtration interference 22.2%
and conflict with the area resident 11.1% as shiowiable 10.

Table 10: Problem faced by the quarrying companies

Problems Multiple Percent
response
Encroachment of human settlement 7 38.90%
Regular complains from the resident 5 27.80%
Administration interference 4 22.20%
Conflict with area resident 2 11.10%
Total 18 100%

Source: researcher 2011

Figure 9 Challenges facing the quarry companies
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5.9 Challenges facing workers

The quarry workers are faced by several problemthér working place. 38.1%
complained of poor working condition such as laékpmper working gear, 23.8%
complained of low income in relation to the haot that they do, 23% had issues
with the type of gear that they were being offevdilch were old and incomplete,
7.1% reported that the machine used were old argbine cases they had to stay
without jobs for several days, 4.0% did not havem@ament employment they were
casual workers, 3.2% suffered from sickness relatede kind of jobs that they do.

Table 11 Problem facing the quarry workers

Multiple

Problems facing workers response Percen
Poor working conditions 48 38.1%
Low wages 30 23.8%
Old and incomplete protective gear 29 23.0%
Machine are old and so break up most of 9 7.1%
the time
No permanent employment 5 4.0%
Sickness caused by the job done 4 3.2%
None 1 0.80%
Total 126 100.0%

Source: researcher 2011

5.10 Benefits of the quarry

The quarries have both negative and positive effegpart from form the negative
effects the quarry has positive effects to the feedpat live nearby. For 14.8% they
are involved in business due to the quarry worlenshasing power, 6.3% have
been able to get employment from the quarry eithectly or indirectly, 7.0% are

able to get material that they use in the congtinct but 71.8% did not see any

benefit from the quarry.
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Table 12: Benefits of the quarries to the area redents

Benefits N Percent
Business 21 14.8%
Employment 9 6.3%
Building materials 10 7.0%
None beneficial 102 71.8%
Total 142 100%

Source: researcher 2011

5.11 Mitigations to reduce the effects of quarryingo the environment.

The area resident had different suggestion to edbe effects from the quarry.
30.5% of total area resident who were interviewelt that there was need to
reduction of dust that is produced by the quarrB%s5% recommended that the
blasting to be reduced, 21.4% suggested the ré&ocat the quarries to another area,
the roads to be repaired or constructed with thargucompanies, fencing of the
quarry in order to reduce accidents such as pdaflieg into the quarry pits this is

also a requirement by the Occupational Safety agaltH Act and compensation for

the damage and accidents that are caused by thgiggaactivity in the area.

(Occupational Safety Health Act no 105- 89, 4)lrergvworkplace where any

vibration, which is transmitted to the human badiptigh solid structures, is harmful
to health or otherwise dangerous, all practicaldetrol, preventive and protective

measures shall be taken by the employer to sehereafety and health of any such
person who may be exposed to the vibration.
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Table 13: Mitigation to reduce the effects of quarying to the environment

Mitigations Responses

Multiple

response Percent
Reduce the dust produced 64 30.5%
Control their blasting to reduce vibration 62 29.5%
Relocate to another area with less population 45 491
Construct and repair the roads 17 8.1%
Fence the quarry 16 7.6%
Compensate for the damage caused 5 2.4%
None 1 0.5%
Total 210 100.0%

Source: researcher 2011

5.12 Measures to control the effects taken by the@mpanies

The area was mainly a grazing land and farm laridréehe location of the quarries,
when they started the quarrying process a lot gétation was lost. A few companies
have tried to plant trees but very few have surdiviehe quarry activity results in dust
production, noise pollution, vibrations and vegetatloss. The quarry companies
have tried to control these effects to some ext&inthe crushing site and the loading
point there a lot of dust produced which they wyntinimize by watering. Noise
which is produced at the quarry is controlled byngsmild explosives and small
machines which reduces the amount of noise produ@émtation which results
during the blasting period has been controlledhgyuse of mild explosives, electric
detonators and the shock tubes that minimizesitivation.

Table 14: Control measures

EFFECTS MEASURES TO CONTROL
Dust Watering at the grinding plant
Noise Controlled blasting

Using small machines
Using mild explosives

Vibration Using mild explosives
Use of electric detonators
Use shock tubes

Loss of vegetation Planting trees

Source: researcher 2011

46



Quarrying is very important activity in the buildinndustry. It produces the materials
that are needed for construction of buildings aodds. The quarrying industries
provide employment to a large population and t@ptklated industries such as block
building and construction of drainage materialse Tuarry companies do not rely on
the quarrying activities only but most of them amgolved in construction. The

guarrying activity has both positive and negatiffeas but it seems like the negative

outweighs the positive.

The quarries are located very close to the resaleateas and even school and this
interferes with the smooth running of the humanles®ent in the area. The quarries
dump a lot of waste next to the residential arehthis affects their health.

The quarries produce a lot of dust that result fitka quarrying activity itself and
other relation activities near the quarry suchrasgportation. The heavy lorries that
carry up to 12 tonnes and are used for transpontat@mage the roads leaving a lot of
dust.

Plate 4: Dust produced by the lorries used for trasport

Source: researcher 2011

The machineries that are used in the quarryingiaictre very old and they emit a lot
of dusts which affect the workers themselves argtople near the area. As much as
the company owner claim that they do watering tluce the amount of dust that is

emitted no evidence was seen during the research.
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The quarry workers who are involved in the quamgyattivities do not have proper
protective gear that they need in order to prateemselves from the effect of danger
as they carry out their daily activities within thearry. The quarry workers need to
have face mask which helps them protect themsélgesthe dust that results for the
activities that they are involved in. but in ouseave discovered that most of them do

not have the proper gear that they need.

Some of the quarries sites lack proper fences aroleir premises and this is very
dangerous to the people passing by who can falltim quarry pit which are more
than 30metres deep. This poses a danger to théepebp live next to the quarries.

The quarry companies have not used warning sigmnshvelne very important.

Plate 5: Quarry site without proper fencing

Source: researcher 2011

The vegetation in the area is also affected becthes® dust accumulation which
hinder their growth. The dust accumulates on ttevde of the plants therefore
blocking the stomata which are very important fa growth of the plant as is used in
the process of gaseous exchange.

Plate 6: dust accumulation on vegetation
g~ o TL %\ g

Source: researcher 2011
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The quarrying activity has resulted into rock dekaiccumulating in the river that
flows next to the quarries and these blocks therrivom flowing properly and has
lead to accumulation of garbage. The river flowtlgh the industrial area and carries
plenty of waste from the industries which is dumpethe area where the quarries are
because of the rock debris.

Plate 7: Rock debris in the river channel
- 53 e SR e e e

Source: researcher 2011

There several quarries that have been abandonethapdict as dumping site. The
area is developing at a very fast rate, with aofotonstruction taking place in the
neighboring estates. Due to lack of proper damgra@ny people are dumping in the
abandoned quarries at a small fee.

Plate 8: Dumped waste at abandoned quarry

Source: researcher 2011
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Plate 9: Dumping at abandoned quarries

Source: researcher 2011

The abandoned quarries were to rehabilitate byptéeious owners but up to now the
quarries have turned into dumping site. Within #indoned quarries people are
engaged in quarrying manually as a source of incgemeration. Their production is
small scale and some people prefer to buy from thmmause they are cheap
compared to the quarrying companies. The abandquoadies are dangerous spots
were several children have drowned in them and Ipdaled and thrown into them.

The concern authority has not done much to ensatehe quarries are rehabilitated.

Plate 10: manual quarrying in the abandoned quarris

Source: researcher 2011
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CHAPTER SIX
FINDINGS, CONCLUSION AND RECOMMENDATIONS

6.1 Summary of the findings

The aim of the study was to examine the effectguafrrying to the environment and
the people living in the nearby area. The studyntbwut that majority of the
respondents from the quarries was 100% men. Resptsdvho were the area
resident was mainly comprised of women who weré%band men were 44.4%.

Most of the respondents were between the age ah@310 years.

The study established that quarrying activity ia #rea has affected the environment
by leaving scares on the surface which are not easghabilitate, this has rendered
part of the area uneconomical. The people livintha surrounding area are affected
by water borne diseases such as malaria, whicHtrdaa to the presence of the
guarries in the area. The study established thraesmzompanies do not provide their
workers with the proper protective gear that theaedto use so as to protect
themselves as they carry out their duties. This reaslted into the worker health

being affected as they suffer in silence.

The study also established that some companies tate@ measures to reduce the
effects of their activity on the environment altigbithe area resident have not felt any

of these measures being taken by the quarrying anieg.

Although it is a requirement by the OccupationalfeBy and Health act 2007 that the
workers are provided with protective gear the stedyablished that some of the
quarry workers do not have the required completgggor protection and as a result
some of the suffer health issues. The quarry werkee affected in the following
way; 22.9% respiratory infections, 19.8% had clpesblems and 20.8% had hearing
problems, this can be associated with the kindarkwhat they do.

The people living in these areas are mainly lownine earners and as result they are

not able to move to a different are because tretew cost housing that is available

in that area. They are therefore forced to suffesilence.
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6.2 Recommendations

6.2.1 Recommendations to policy makers

The Government of Kenya should ensure that the lawgerning the

quarrying and mining industries are observed thinceighanced surveillance.

The government should ensure that all stakeholderspart in the decision

making when it comes to the location of quarryindustries.

The government should revoke licenses of that treergg owner who do not

adhere to the set laws.

Compliance monitoring visits to quarry sites shaodéddone routinely so as to
minimize the negative effects of quarrying operaion human health and the

environment. Ensure that the EIAs are carried egtlarly.

6.2.2 Future research

Further research involving the search for more aded methods on reducing

the effects of the quarrying activity on the enmiment should be carried out.

Research should be done to identify measures #mbe undertaken in order
to rehabilitate the abandoned quarries to make thwre beneficial to the

area residents.

Research should be done to identify the effecth@fwaste being dumped in
the abandoned quarries on the health of the pdivohg in the surrounding

area.

6.3 Conclusion

The working condition of the quarry workers has rmgen taken care of as

recommended by the occupational Safety and Headth Phis can be attributed to

lack of awareness on use of protective gear byqtmeery workers. Poor planning

within the Nairobi County has led to the rapid depenent of residential facilities

near the protected areas such as quarry sites amdhy line. Quarry companies

should be mandated to adopt modern technology et dtrapping such that a
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negligible quantity of dust escapes from the vagioperations at quarry site. This has

affected the residents in those areas in a negatye
Therefore we can conclude that the quarrying dgtivas affected the environment

mostly in a negative way and this includes the peap the surrounding area, the

guarry workers and the physical environment.
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APPENDIX |

QUESTIONNAIRE FOR THE QUARRY WORKERS

Questionnaire to examine the effect of quarrying tdhe environment in

quarries within the Nairobi County

This questionnaire is strictly for learning purposeand the information

obtained from the respondents shall be treated witleonfidentiality.

INSTRUCTIONS
1. TICK THE APPROPRIATE ANSWER
2. STATE WHERE APPLICABLE

1. Gender: Mal|:| FemaIJ:|
2. Age.

[ ] 20-25 [ ] 2630
[ ] 30-35 [ ] 36-40
] 40-45 [ ] 4650

|:| 50 and above

3. Level of education
[ ] Primary education

|:| Secondary education

|:| Post secondary

|:| None
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4. For how long have you been engaged in the quargitigities?
|:| 1-5years |:| 6-10years
|:| 11-15years |:| 16-20years
I:l 20years and above

5. Which activity are you involved in within the ayuy.
Blasting
Crashing
Others (SPECITY) ... et e e e e e e e

6.a. Do you have any protective gear thatyse during your quarrying activity

Yes[ ] N_]

b. If yes, which specific protective gear?

7.a. Have you ever experienced any health prob)esi{se you started

working in the quarry?

YES NO

b. If yes what are some of thebfgms:

8.a. Do you have a medical cover

YES NO
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b. If yes, specify the typenoédical cover

9. What are some of the challenges that you experifgonoethen quarrying

activities?

10. What other benefits do you get from your employmrafrom the salary?
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APPENDIX II
QUESTIONNAIRE FOR THE QUARRY COMPANY

Questionnaire to examine the effect of quarrying tadhe environment in

quarries within the Nairobi County

This questionnaire is strictly for learning purposeand the information

obtained from the respondents shall be treated witlsonfidentiality.

INSTRUCTIONS
I. TICK THE APPROPRIATE ANSWER
ii. STATE WHERE APPLICABLE

1. Name of the CompPany ........ccouiiiii i e e

2. Gender: Male female

3. Age:

20-25 26-30

[ ]3035 36-40

40-45 46-50

50 and above

4. What is your position in the company.

5. When this quarry established?

6. What is the size of land where the quarrying isnalplace

63



7. What was the land used for before the quarryingesta

8. How many workers do you have

9. What do you use for the blasting

10.What are some of the challenges do you experiengeur quarry.

11.What are some of the effects of quarrying actigitie@ the environment?

12.What are the effects of your quarry on the surraummdommunities?

13.What plans do you have after the completion ofoiherrying activities in the

area?

14.How do you control

() DUSE... it

(i) NOISE...c.v i,

(iif) Land subsidence........................

(iv) Loss of vegetation cover.....................

(v) Risks associated with the use of explosives in
QUAITYING .. e e e e ee e

15.Do you have any waste management programs in Yoy

a. If yeswhich one

b. If no how do you dispose off your waste
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APPENDIX I
QUESTIONNAIRE FOR THE AREA RESIDENT

Questionnaire to examine the effect of quarrying tadhe environment in

quarries within the Nairobi County

This questionnaire is strictly for learning purposeand the information

obtained from the respondents shall be treated witlsonfidentiality.

INSTRUCTIONS
1. TICK THE APPROPRIATE ANSWER
2. STATE WHERE APPLICABLE

1. Gender: Male female

2. Age:

20-25 26-30

[ ]3035 36-40

40-45 46-50

50 and above

3. For how long have you lived in this area.

1-5yrs 6-10 yrs
11-15yrs 16-20 yrs
Over 21yrs
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. What are some of the benefits do you get from treny near you.

. a. Do you have a family

YES NO

. What are some of the problems do you and your faexiperience as a result

of the location of the quarry.

. a. Do you experience any health related problemrasult of the activities of

the quarry

YES NO

b. If Yes specify the health problems that you experge

. What do you think the quarry owners should do thuoe some of the

problems that you experience.

. As resident of this area what are some of the iievare you involved in to

reduce the problems caused by the quarry.
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