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ABSTRACT

Agro-industrial industries are among of the major contributors of industrial effluent. Poor
management of these effluents has resulted in myriad challenges to developing countries
on environment and human health. The research was conducted in Bomet County of
Kenya. The study sought to assess the impacts of effluent discharge from Kapkoros Tea
Factory into Kipsonoi River on the local community. The objectives were: to identify
types of wastes generated by the Kapkoros Tea Factory, to assess the effectiveness of
waste management and disposal mechanisms practiced by the factory, to examine the
effects of Kapkoros Tea Factory effluent discharge into River Kipsonoi on the
surrounding communities and to propose the mitigation measures to help curb the
impacts of the factory effluent discharged into the river. The study used a descriptive
survey design and a sample of 363 respondents was selected using random simple
sampling. The data collected using the constructed questionnaires were well organized
and analyzed using SPSS program. The findings revealed that the Kapkoros Tea Factory
produces solid (from offloading bay, withering, processing, firing, sorting and packaging
of tea), liquid (from the major and minor cleaning processes in the factory during tea
processing) and thermal wastes (from various heat losses that occur such as loss of heat
due to hydrogen) and the surrounding communities are vulnerable to various diseases
such as typhoid and cholera. From the findings 80% of the interviewed respondents
indicated that there were no proper waste management systems put in place by the factory
managers. Additionally, 75% indicated that River Kapsonoi is polluted with effluents
finding its way to the river. From the results, there were no proper waste management in
the factory and the employees together with surrounding community were for the idea
that any waste needs to be treated before discharging from the factory. In conclusion,
Kapkoros Tea Factory produces solid, liquid, and thermal wastes. There were no proper
waste management systems put in place by the factory managers and proper waste
management in the factory was lacking. The study therefore recommended that Kapkoros
Tea Factory proprietors should not only adopt modern effluent management and disposal
techniques before discharging but also train its farmers on farming practices with
minimal chemical application. Tree planting is a major requirement by everybody as well
as having created wetlands that can be used for waste water treatment before discharging.
The government should enforce policies and laws on environmental pollution control so
as to protect biodiversity from all possible negative externalities emanating from
pollution. The government also needs to create awareness on environmental pollution
such as water pollution and its adverse effect to the environment. There is need for the
frequent water testing especially that of Kipsonoi River. Finally, the community of
different ages especially those nearing the River ought to be working closely with public
health and the water officers so that they universally adopt water treatment mechanisms.
There is room for more research in this area especially assessing the relationship between
effluence discharged, pollution and cancer.
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CHAPTER ONE: INTRODUCTION

1.1 Background Information

Water is an important component in our ecosystems, it is essential for the survival of
fauna and flora. Access to clean water provides a prosperous foundation to communities.
The world population both flora and fauna depend on clean safe water to survive.
However with the growing population and demand for more production of goods and
services, challenges including water scarcity and quality degradation have emerged. The
situation has been worsened with climate change that has threated the existence of lakes
and rivers and key sources (NRDC, 2010). It is estimated that about 780 million of world
population people do not have access to clean safe water where an estimated 2.5 billion

people have inadequate sanitation (UN, 2013).

Globally, various factors both human and natural have greatly contributed to
environmental pollution and deterioration of water quality. Human activities including
industrial agriculture, mining activities, constructed water infrastructure and the disposal
of pollutant wasted including human wastes into the water systems. In addition, other key
and natural processes which continuously pollute water quality resulting from population
growth, climate change and mushrooming urbanization (UNEP, 2010).

With continuous contamination from human activities, freshwater ecosystems have been
degraded on the planet thus worsening the quality of water being consumed. This
degradation of the fresh water ecosystems has not only endangered the marine life, but
also created health challenges to human populations. For instance, Europe has over 40%
freshwater fish species that are subjected to imminent of extinction and in South Africa
about two-thirds of freshwater species are threatened or endangered (Revenga et al.,
2000). The effect of contaminated water globally to human health cannot be hidden.
Approximately 3.1% of global deaths is from unsafe water and this contributes to about
1.7 deaths per annum worldwide (WHO, 2002).

In developing countries like Kenya, majority of health threats are propagated by unsafe

water quality that emerge from contaminants and chemical use for agricultural purposes



and industries that form byproduct wastes that pollute water catchments and sources
(UNEP, 2010)

Globally, waterborne diseases result from unsafe water that people use for domestic
activities that is a leading Killer for children below five years. These deaths arise mainly
from waterborne diseases include the enteric and diarrheal diseases caused by bacteria,

parasites and viruses, such as cholera, Giardia, typhoid, and rotaviruses.

African countries to a lager extent have experienced a considerable pollution emanating
from industrial effluents and poor farming practices. Most of the town lack proper and
adequate sewerage system that allows the processing factories to discharge its waste.
Besides, there is inadequate use of environmentally friendly technology that can reduce
the amount and waste discharge to the environment. This has tremendously increased
effluent discharge of a wide diversity of pollutants to the receiving water bodies causing
undesirable effects on the different components of the aquatic environment and on
fisheries (Vesiland et al., 1990).

In the recent past, there has been a growing concern right from the national, regional, and
global levels where it is important for environmental natural resources to be well
managed and utilized. Specifically there has been a growing consensus among
governments that and various actor that the amount of waste and pollution generated by

human activities need to be reduced on a large scale.

1.2 Tea Farming in Kenya

Tea production in Kenya begun in the early 19" century but its commercial production
started in the 1920. By the end of World War 1I, commercial production got limited to
estates. This remained until 1963 when Kenya became an independent state. The
government after independence started recognizing small scale growing of tea in rural
areas part of empowering indigenous communities or Africans on economic
empowerment. Tea production in Kenya grew 18,000 tonnes in 1963 to of 345,817
tonnes in 2015 with the area under tea farming increasing from 21,500 hectares to
157,720 hectares in the same period. Currently, tea farming is estimated to support



approximately 500,000 small-scale farmers in Kenya managed with the Kenya Tea
Development Agency (KTDA) served with 66 tea factories (KTDA, 2016).

Tea farming and processing involves the black Cut, Tea and Curl (CTC) constitutes a
major process of a tea production. It involves a lot of chain of activities from planting to
delivery in the market. These activities starts from the farm when the farmers pluck the
leaves and the tea leaves are delivered in the factory and undergoes withering, oxidation,
drying, sorting and packing. All the stages involve discharge of effluent of different kind
and magnitude which find their ways to water sources. Farmers on the other hand,

seasonally apply fertilizers and herbicides to their farms to improve yields.

The remarkable increase in both area under farming five decades imply an increased use
fertilizer, chemicals and effluent from the tea processing. Nitrogen and potassium form a
major nutrients to a tea plant without them it would not be feasible to attain their
commercial levels for production (Kumar, 2004). The recommended fertilizers for
Kenyan teas are nitrogen, phosphorous and potassium NPKS 25:5:5:5 or NPK 20:10:10 .
Similarly, increased processing activity implies increase of chemical waste products by
industrial processes like cyanide, lead, zinc lead and mercury discharged form of
industrial effluents. Water from various water sources including rivers is also used in
factories to power the machinery as well as cooling down engines. The water that is
discharged from industries tend to have a higher temperature than one in streams and
rivers. When this industrial water is discharged to rivers even when treated, it affects
aquatic life.

1.3 Tea Farming, Processing and Water Contamination

Through surface runoff, the industrial effluent finds its way into the river thus
contaminating the water. (Department for International Development (DFID,2001).
When it rains, the water runoff sweeps away dirt to the rivers through the drainage
channel which discharges to the river. This runoff carries along with various wastes that
are generated from the factory contamination water and therefore leading habitat
degradation. Industrial pollutions that comprise of wasted and effluents are majorly the
primary causes of nearby rivers. The nearly pollutants from industries alter the chemical,
physical and biological composition of rivers to their immediate water bodies. For

3



instance, increased agricultural activities, industrial processes and domestic wastes

contribute to surface water pollution (Nwachuku et al., 1989)

The Kenyan society is facing a threat from accruing effluent discharge that will hinder its
water sources. The pollution of water bodies denies the community access to both social
and economic benefits. Polluted water decreases the recreational activities practiced such
as swimming. In addition, there are a lot of associated public health problems that comes
along with pollution of water. Waterborne diseases, especially in developing countries
are very prevalent. The Ministry for Environment established checks on these
environmental abuses have been trying to curb the aforesaid vices but had little or no
impact on pollution control (National Environmental Policy, 2012). Therefore this study
IS was to assess the impact of industrial effluent water pollution to human population and
the requisite legislations governing the same.

Despite these challenges, various governments have tried to establish measures and
legislations to curb the pollution of water. These include the provision of incentives by
the government to factories to enable them acquire environmentally friendly
technologies. Some of the policies on effluent and emission have been established to curb
the amount pollution in a unit of discharge towards the water surface or discharged to
water surface. Farmers have been educated on the sustainable ways of using farm inputs
(Dejoux et al., 1981).

1.4 Problem Statement

Tea farming is the main economic activity in Bomet County practiced in the Eastern
region of the county bordering Mau forest. It generates income to both the community
and the government. However, it’s processing have been identified to be causing threats
to the environment. It is feared that even when industrial effluents are treated they still
contain some traces of chemicals which lead to water contamination. Besides, the farm
inputs used by the farmers such as fertilizers have also been suspected to be causing
water contamination through surface run-offs. Being that water is life as it constitutes
about 70% of human body fluid. According to the provisions of (EMCA 1999), all
Kenyans are entitled to access of clean healthy environment. It therefore follows that,
anything that interferes with it, tends to disrupt the very survival of humanity.

4
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Additionally, contaminated waters impact negatively not only on aquatic organisms but
also causes water borne diseases to humanity. The research is therefore informed by such
arguments trying to confirm whether industrial effluents and the farm inputs have direct
impacts on the water quality in Bomet County using Kapkoros Tea Factory as a case
study. Bomet County is chosen as the study area since the researcher hails from there and
is familiar with its environs. The study will seek to establish the perception of the
surrounding Community on the effluent from Kapkoros Tea Factory and to develop

mitigation and legislative measures so as to ensure a sustainable environment.

1.5 Objectives of the Study

1.5.1 General objectives
The general objective of this study is to examine effects and impacts of disposal of

industrial effluents into water sources from Kapkoros Tea Factory.

1.5.2 Specific objectives

The specific objectives of the study were:

1. To identify types of wastes generated by the Kapkoros Tea Factory

2. To assess the effectiveness of waste management and disposal mechanisms
practiced by Kapkoros Tea Factory

3. To examine the effects of Kapkoros Tea Factory effluent discharge into River
Kipsonoi on the surrounding communities.

4. To propose the mitigation measures to help curb the impacts of the factory effluent

discharged into the river.

1.6 Research Questions
This study aimed to address the following questions:
1. What are the wastes produced by Kapkoros Tea Factory?
2. How and where is the waste disposed by the factory?
3. What are the effects of Kapkoros Tea Factory effluent discharge into River

Kipsonoi on the community?



4. What mitigation measures can be used to curb tea factory effluent disposed into
Kipsonoi River?

1.7 Significance of the study

This study will be of significance to the community in Bomet County in various ways.
First, the study will help them understand how the use of untreated water from river
Kipsonoi has been affecting their livelihoods. The study will help the communities
identify best water treatment mechanisms that will help protect them from possible

effects of water contamination.

To the policy makers and planners in the health sector, the research findings will help
them have a clear foresight on priorities and options that will protect the surrounding
communities from effects emanating from poor management of industrial effluent thus
incorporating them in their planning and policy making processes and therefore
improving the livelihood of the citizens. Findings from this study will be used by various
non-state actors and environmental stakeholders such as the National Environment
Management Authority and interested donors by pointing out possible areas of
interventions and collaborations to enhance quality on environmental protection and
livelihoods. Besides contributing to the general body of knowledge for the environmental
conservation stakeholders, the findings will also be of value to other researchers as they

carry out more studies in endeavor to develop the sector.

1.8 Scope for the Study

The study used Kapkoros Tea Factory as a case study to establish the effects of industrial
effluent on Kipsonoi River that supports livelihoods of the surrounding communities. The
target population for the study within the factory setting is estimated to be 3500. The
surrounding communities fully depend on tea farming and the river water for irrigation
and domestic use. Since tea processing factory falls under the category of brewing
industries, the study will bias its focus pollution resulting from organic industrial waste
waters associated with causing the common water borne diseases including cholera,

dysentery and typhoid as reported by the respondents.



1.9 Limitations

The study is constrained by limited time and financial resources that would otherwise
have allowed covering the entire population within the study area. The study was limited
to lack of comprehensive data especially on how the residents have been seeking medical
attention on water borne infections. In addition, due to time and cost limitations, the
study will not carrying out laboratory analysis of the water contents and ascertain the
levels and nature of contamination of the Kipsonoi River water. This will have shed more
light on how the chemicals, fertilizer and other oil related effluents pollute the
environment and possibly get their way to the river through erosion or direct discharge as
well as assessing their related possible threats to human health.

With these limitations, the study will resort to using primary data sourced through
administering questionnaires to a sample population that minimize the cost and time
required to carry out this study. The questionnaire will also capture the respondent’s
opinion and statistics on how many have been affected with any of the waterborne related

infections therefore addressing the challenge of the scanty data.

1.10 Conceptual Framework

Industrialization is beneficial to mankind as it creates employment opportunities.
Through industries, employment opportunities are created which in turn generate income
which helps to improve the living standards of the community. Despite the importance,
industrialization has adverse impacts on the natural environment through pollution.
Negative externalities associated with poorly managed industrial effluence pose threat to
the health of both aquatic organisms but also and terrestrial animals and human life that

depend on the water.

For instance, tea farming is associated use of chemicals, fertilizer and other related
effluents related to tea processing that find their way to water bodies through sewerage
systems. The discharge, especially the untreated sewerage entering water bodies
including lakes and rivers, either directly or through surface run-offs from heavy rains
contaminates the water making it unsafe for consumption. Consuming such water before
treatment may results into water related diseases like typhoid, dysentery and cholera that
have since been associated with deaths among communities.
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However, with proper interventions like management of the industrial effluent including
treatment at source such negative externalities can be averted. This can be through sound
policies and legislative frameworks, proper enforcement, enhancement of the institutional
capacities and creation of awareness on environmental management techniques by the
government. Besides, government interventions, support and involvement of non-state
actors including CBOs and NGOs in environmental governance, a balance between
sustainable industrial production and environmental management can be realized. A
conceptual framework as capture in figure 1 shows the interactions of the aforementioned

factors.
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CHAPTER TWO: LITERATURE REVIEW

2.1 Introduction

This Chapter provides literature review related to impact of disposal of effluents into
water bodies. The chapter is presented into two sections: theoretical and empirical
literature. Theoretical literature begins by defining the term effluent with a view of
differentiating it from other types of wastes. It then describes the water situation in Africa
by exploring water availability and quality. Thereafter, it explores causes and effects of
industrial effluent. The section further discusses the roles of various stakeholders in the
environmental managements including the government, the community at large as well as
the review of policy and legislative framework currently in place to support
environmental conservation. The empirical literature section review highlights what
previous researches have as far as industrial effluent and water contamination is
concerned with the aim of identifying the existing gaps. The two sections of literature
review therefore lay a foundation for the data analysis and interpretation of the results.

2.2 Theoretical Literature Review

2.2.1 Effluent

Effluent is a wastewater discharge from industrial plant that can be either untreated or
treated flowing from industries or sewers. It is a waste from an industry that takes a form
of a liquid in nature. It may result due to existence of different array of pollutants like;
heavy metals, dyes, phenols, pharmaceuticals and pesticides. When the wastes or
pollutants are discharged from industries they find their way to lake, rivers and streams
affects wildlife, human and plants. These pollutants like those in streams and rivers by
chemicals are critical to the current generation. Those chemicals that discharge to rivers
or streams, can be classified as point source pollutants and no-source pollutants (Cronk
and Fennessy, 2016) For instance, the source point pollution comprise of a concentrated source
that identified as an outfall pipe from a factory or refinery. Point source pollution can be
easily handled, since the source of the effluent is known. With stringent regulation
against the discharge of the untreated waste, setting of consent requirement or standard
for discharge to the environment and an effective treatment facility in place, point source

pollution can be averted. Non-point source pollution is when the existing pollutants are not
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clearly identifiable like mining operations, agriculture and surface runoff emerging from
drain fields or septic tanks.

2.2.2 Water Availability and Quality

Availability of water in an area depends on two interlinked factors: waterfall and internal
renewable resources; the renewable resources are replenished by rainfall, and if the rain
fails, the groundwater stocks are not replenished (Economic Commission for Africa,
2006). For water management to be sustainable withdrawals from the available sources
must be carefully managed to ensure that water is not overused. In Africa, efforts that
have been put to provide access to adequate water supply are confronted by a chain of
challenges like soil erosion, population increase, land use change that hamper the
hydrological cycle (Qamer et al., 2016). Climate change has also significantly affected
water availability through events such as droughts and floods, making the problem more

complex.

Water availability in Sub-Saharan Africa is vulnerable. Areas that are along the humid
tropical zones within the central and West Africa have enough access to water.
According to Aihara et al. (2016), eight countries in Africa suffered from water scarcity
in 1990, this situation is getting worse as a consequence of the rapid population growth,
expanding urbanization and increased economic development. By 2000, about 200
million Africans risked living in a water scarce environment. Moreover, by 2025, the
number of countries experiencing waters stress is projected to 18 affecting 600 million
people (Cosgrove, and Rijsberman, 2014). The burden of water scarcity will be felt by
the poor that are vulnerable because of limited access to safe and clean water resources.

Poor access to clean water when available, still its quality remain to be a challenge. The
assumption is, even with provision of a water source, the quantity doesn’t matter if its
quality is bad (Awuah et al., 2009). The water resources that Africa has are being
degraded due to high demand and untreated waste entering the environment from
industry and domestic sources. Adaptation and planning of water resources is difficult, as
many countries have no established quality monitoring programmes. Most of the rivers
and water courses are non-gauged and the rural and peri-urban water supply is not

considered to be an essential part of most water treatment systems. Water pollution
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statistics are limited as adequate analytical laboratories are scarce (Pan African
Chemistry Network, 2010). This leads to health problems which are water related. It is
established that around half of all patients occupying African hospital beds suffer from
water-borne illnesses due to lack of access to clean water and sanitation. This is reducing
the overall health and productivity of the adult workforce as most are suffering from
typhoid, cholera and dysentery. Lack of safe water and sanitation costs Sub-Sharan
Africa around 5% of its GDP each year.

The most significant water pollutants are excess nitrogen and phosphorous containing
compounds discharge via effluent from livestock production, fertilizers and
agrochemicals incorrectly disposed of and eroded soil. All these potential contaminants
should be managed carefully to minimize their movement into water. To improve water
quality, water pollution prevention strategies should focus on reducing pollution at
source. There should also be continuous monitoring of biological, physical and chemical

quality of water bodies to ensure there are deviations from established standards.

2.2.3 Causes and Effect of Industrial Effluent

A study by Phiri et al., 2005 indicates that waste-waters are generated by many industries
as a consequence of their operation and processing. Water contamination from industries
is caused by an array of industrial processes and practices. Most Industries use a lot
water during processing that potentially pollute water sources via discharge wastes into
streams and rivers through surface run-off or through seepage from stored wastes
discharging to nearby clean drinking water sources. Other disposal practices which cause
water contamination include deep well injection and improper disposal of waste in

surface impoundments.

Industrial waste consists of both organic and inorganic substances. Organic wastes have
an organic origin and are produced by living organisms or are based of matter formed by
living organisms. They include pesticide residues, solvents and cleaning fluids, dissolved
residue from fruits and vegetables, and lignin from pulp and paper. This impacts high
organic pollutants on receiving waters consequently creating high competition for oxygen within
the ecosystem. Effluents can also contain inorganic wastes which are not produced by

living organisms such as brine salts, metals, sulfides, ammonia, acids and bases
12



(Environmental  Pollution Centers, 2009)Water pollution propagates spread
communicable human diseases that affect leads the human health. Disease carrying

agents like bacteria are carried into the surface by ground water.

Disposal of nonmetals and metals from industries to water bodies pose severe
environmental effects to different ecosystems. Lead has been found as the leading
environmental pollutant globally, it is poisons organs in the body resulting from its
toxicity. This impairs the immune system, affects the nervous and the kidney functioning.
(WHO, 2016). Thermal pollution is considered as the leading industrial effluent
impacting water bodies. It does alter the water temperature that affects the aquatic
organisms. It depreciates their normal body conditions they are used to. This results to

mass death or even migration of aquatic organisms from their natural habitats

In Kenya, there are a number of small-to-large industrial establishments that discharge
harmful waste-water effluents. Oxygen is an important pollution index to industrial
waste-waters where its function is measured in terms of chemical oxygen demand(COD),
and biological oxygen demand (BODS5), while the nutrient status of waste-water are
measured in terms of nitrogen and phosphorus. In addition, other important quality
parameters include pH, temperature and total suspended solids (Tolba, 1982). Due to
these several chemicals, the environment around the factory and the septic tanks are
usually characterized by bad odour due to chemical reaction (Vesiland et al., 1990). Poor
disposal of industrial effluents is not a problem experienced only by developing countries
have led to the degradation of fresh quality water and hence limiting its availability and

supply towards human needs (Adedeji et al., 2012).

2.2.4 Socio-Economic Effects of Industrial Effluent

A report by WWEF (as per 2007) indicates that poor sanitation and water quality remain a
challenge and a concern. Bad water quality has crippled human finances from water-
borne diseases that require regular treatment. The cost of health care is high to the
affected poor. According to the UNEP report (2010), natural ecosystems have been
destroyed by water contamination. This hinders the biodiversity, food production and
human health. From studies, ecosystems serve as the backbone of national gross product
that is estimated to be around US$400 billion dollars. A report by UNEP (as per 2010)
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indicate that more people die from contaminated water that terrorism. Nearly 1.7 million
deaths result from sanitation, poor hygiene and inadequate water (WHO, 2002). The
vulnerable groups from these deaths are women and children that are grouped under
economically disadvantaged. Children below 5 years are highly vulnerable to these
deaths as their mother walk long distances to access water that at times is not safe for
drinking subjecting them to water related diseases.

2.2.5 Mitigation Measure to Curb Industrial Water Pollution

Mitigation measures are the measures established in order to avoid, reduce or where
possible remedy the significant adverse environmental effect of industrial effluent.
Several environmental agencies including government institutions and lead agencies have
severally tried to come up with cheap and convenient means to eradicate water pollution
(Kosaric, 1992).0ne of the measures put in place to eradicate water pollution is
treatment of industrial effluents before they are discharged into water bodies. The
Industrial discharges from organic chemicals be passed in complex effluent treatment
processes from plants, here treatment is done as required by environmental policies and
statutes.

Sound policies and enactment of laws and regulations, the government can effectively
eradicate water pollution. In an endeavor to eradicate water pollution international laws
have provided for the inclusive of water quality objectives at the international scale that
need policies. This can be seen at UN meetings, world water forums, summits and
conferences. NGOs and the United nations globally, have made efforts to address water
quality issues through building of capacity, provision of technical support, finance and
finding better solutions for the challenges that keep emerging. However, still a lot is
lacking internationally from member states with water pollution challenges. For instance,
majority of these countries lack solid frameworks with well aligned control policies. An
example is Eastern and Western Africa water policies. This regions still are impacted by
poor sanitation policies and waste disposal that are not followed (MetaMeta, 2006)

Proper enforcement of the enacted laws and routine monitoring of industrial effluents by
the government is critical in waste management. Routine monitoring and data collection

can be useful in tracking the levels of contamination and detecting toxic metals present
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from industrial discharge. Through this, their excess levels of contamination that are
surpass statutory requirements can be identified and therefore helping identify

appropriate technology for the effluent treatment.

Further, recycling of waste materials is vital as far as the bid to curb water pollution is
concerned. Recycling is defined as a process of collecting and reprocessing through
recovery of waste materials purposely to make new products. Past works (Kosaric, 1992)
shows that recycled organic materials are rich in nutrients and can be used to improve
soils. The process that involves conversion of waste organic materials into soil additives
is called composting. Besides improving soil fertility it creates employment, income and

raw materials and reduces emissions and the number of landfills and combustion facilities

Besides, environmental technologies that are friendly require incentives that are
propagated inform of taxes by the government is an attempt to curb pollution. This aims
at reducing the amount of effluent discharge that goes to the water bodies. These
incentives could be available in terms of grants, loans, VAT regulation and tax reduction
(Botkin, and Kelly, 1998).

UNIDO 2010 posits that establishment of the National Cleaner Production Centers
Programmes (NCPCs) as measure towards curbing water pollution. NCPCs help third
world countries or countries under economic transition to have clear cleaner production
legislations that support cleaner production. The concept behind this is to have effective
use of natural environmental resources or raw materials like water and energy. During
industrial production, the discharge and emissions should be controlled to curb pollution.
This will breed duo benefits as productivity will increase without compromising
environmental resources. This promotes or enhances the concept of cleaner production

with valued competitiveness in production (UNIDO, 2010)

Public awareness campaigns on water pollution also a measure to deter the scourge.
When people have the information and know the cause of the problem they take a bold
step to solve it. An example is that of 1990s in Britain when people got fed up with
polluted environment caused by polluted sewerage systems. They were subjected to form

groups termed as Surfers against Sewerage that led companies mandated to govern water
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and waste act. People got tired of polluted beaches and these companies had to clean the
environmental mess. Policies were set for penalties to any company or organization that
compromise environmental safe to humankind. This shows how public awaress can
influence protection of environment from pollution through demonstrations and protests

to the governing governments.

Having ‘polluter pays principle’ is a beneficial measure towards eradicating water
pollution. Globally, environmentalists suggest that application of polluter pay principle
will curb environmental degradation. The concept behind the law is taking responsibility
of any harm caused to the environment by the party present. Could be an individual or an
industry within the periphery harm has been done. Clean up is the topmost wish to all
environmental experts’ as this will facilitate minimal disposal of wastes that contaminate

rich available ecosystems within our neighborhoods.

The law also champions the recycling mechanism like in case of polythine bags that are
non-biogradabe. Tentatively the law makes it expensive to those compromising clean
environment to waste disposal setting, penalty is applied ultimately, and the polluter pays
principle is designed to deter people from polluting by making it less expensive for them
to behave in an environmentally responsible way. Other measures include imposing levi
to industries depending on the quantity of discharge released from industries or facilities.
This is charged as per the quantity they emit to the atmosphere or discharge to water
bodies (Botkin, and Kelly, 1998).

2.2.6 Role Played by Government in Controlling Water Pollution

Governments have critical roles to play towards environmental conservation and
management. Tolba (1982) highlights that governmental responsibilities include:
establishment of stringent standards; carrying inspections on factories by agencies that
regulate effluent discharge from industries or factories. They are also are mandated to
establish and implement environmental and water quality monitoring programs that align
along their jurisdictions. In Kenya, there exists economic instruments that are legal by
law that govern implementation of measures in agriculture. For instance the farmers

receive subsidies if they meet environmental measures before the grant is given. Some of
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the key tools used is monitoring and evaluating farmer activities while doing their
agricultural activities (GoK, 2009b)

Burgis and Symoens (1987), note that creation of environmental awareness is an activity
better implemented by the government. Through the media, extension services NGOs, the
government disseminates the information. Extension service and NGOs play significant
key role to most of rural area in educating the people on most of the current
environmental issues. This is because most of the government institution are well staff

and are usually well financed to enable them to perform their duties effectively.

2.2.7 Community Awareness and Environmental Responsibility

UNEP 1978 report uses environmental awareness as a tool to help environmental
challenges or problems in different groups or individuals that are facing these challenges
that are environmentally related. Knowledge gained help social groups or individuals to
gain experience to be able to understand emerging environmental problems. The main
aim of environmental education has to do with equipping people with skills to have
quality life and sustain environmental resources. The available resources with
environmental knowledge, the local communities are part of promoting a clean safe

environment.

According to Calamari (1985), formal education, training and public are important ways
in which a society could be enlighten on environment. Sustainable development is
essential to create capacity both at formal and informal to change people perception and
attitudes. Sustainable development add value to environmental development issues. It is
critical because it leads to achievement of ethical values, skills, values and behaviors of
people on decision making.

2.2.8 Existing Policy and Legal Framework

The Government of Kenya in 2002 came up with Vision 2030 that is a blueprint longterm
plan aiming to transform Kenya to a middle level income country. This is achievable
through industrialization to improve lives of its citizens. However having a clean and safe
environment is key. Section 5.3 of this policy document deliberates on water and

sanitation in Kenya. The plan is live to the fact that water is a scarce resource. A major
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goal of the plan is to ensure water and sanitation is adequately improved and all Kenyans
have access to it (GoK, 2007). Section 5.4 emphasizes the need for a clean, secure and
sustainable environment. It lays down a plan to curb pollution and proper waste
management with inclusion of Private Public Partnerships that also have a role on
provision of effective and sufficient clean water with proper sanitation. Section 4.2 on
policy recognizes the need to curb soil erosion, a threat that hinders the wellbeing of

water resources.

This policy suggests for development of proper frameworks for action in addressing
degradation of natural resources, soil erosion and pollution. The National Land
Policy).Section 4.2 of this policy describes fresh water and wetland ecosystems as vital in
provision of environmental goods and services. It recognizes how many aquatic systems
have been degraded through excessive abstraction, impoundment and land use changes
and pollution. On pollution, the policy states that the government will develop and
implement integrated wetland and water resource management strategies and action plans
(GoK, 2012).

The policy pronounces water as a resource under pressure. Agents of this pressure
include soil erosion and siltation, water catchments destruction, low level compliance to
water quality regulations, inefficient water use strategies, and invasive alien species
among others. The policy also mentions some challenges including soil erosion and
siltation control, water catchment protection challenges, ensuring compliance to water
quality regulations, efficient water use strategies, and management of invasive alien
species, controlling sand harvesting, management of trans-boundary waters and
regulating water abstraction (GoK 2006,).The policy proposes special interventions with
priority to soil and water conservation measures, provision of incentives for conservation
of water catchments, enforcement of Water Act and other related legislations,
strengthening hydrological monitoring systems and promoting integrated water resource

management (GoK, 2009a)

Environmental Management and Coordination Act is a framework Act that provides for
institutional coordination in environmental conservation. Section 70 provides for the

formation a Standard Enforcement Review Committee. The committee, Section 71, in
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consultation of relevant authorities, is mandated to advise National Environment
Management Authority to establish criteria and procedures for the measurement of water
quality. The Act warns in section 72 that discharge of substances that are noxious ,
radioactive wastes into the aquatic ecosystems that contradict water pollution control
standards is a crime attracting a fine not exceeding one million shillings, imprisonment
for a term not exceeding two years, or both if one is convicted. In addition, the polluter is
responsible for paying removal and restoration cost including reparation, restituting or

compensating any aggrieved parties during pollution of an aquatic environment

2.3 Empirical Literature

Behera and Reddy (2002) in a study on “Environment and Accountability- Impact of
Industrial Pollution on Rural Communities” explored the environmental impact of water
pollution on rural communities in general and on agricultural production, human health
and livestock in particular. In their finding, the authors established that were linkages
between industrial development and changes in the micro (local) environment, industrial
pollution and damage to crops and animal husbandry and that collusion negatively

impacted health and sanitation in rural communities Gandigudem village.

Pearce and Hamilton (1995) argued that environmental degradation emanating from
pollution in developing countries is a key threat to human health. They point out that
diarrhea is common in developing countries where nearly 3 to 5 million cases are
reported every year. They estimated that each case of diarrhea involved a loss of 3-5
working days, amounting to nine billion working days lost in a single year. They found
out that developing countries were facing serious water-borne diseases due to lack of safe

drinking water.

According to Walsh and Warren (1978), reported morbidity and mortality cases in Africa
are caused by water related diseases just like in Asia and Latin America. They
ascertained that this has a serious negative impact on economic activities in the form of

loss of working days, death of trained workers, expenditure on hospitalization, and so on.

Despite the effort made to full document estimation of water pollution economic impact

from developed countries, still it remains a challenge. According to Pearce and Hamiliton
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(1995), water pollutions affects the economy of the state because majority of population
is affected from waterborne diseases. Outbreaks of the disease were monetized on the
basis of 10 days’ lost income and resource costs of a five-day stay in hospital. It was
estimated that the unit social cost per case was $100 and that there were approximately
one million cases of gastroenteritis each year in the US. Two million working days are
lost in the US each year due to acute gastroenteritis and diarrhoea at an average wage loss
of $30 a day. It is estimated that the value of the 1,000 deaths due to hepatitis infection
per year is around $100,000 per.

Govindarajalu (2003) conducted a health status analysis of people residing on the Noyyal
river basins to identify the impact of the polluted water on their health status. River
Noyyal is one of the rivers in South India that have been affected by industrial effluents
from the dyeing and bleaching factories in Tirupur area. In the study, 3 health camps
were conducted at 3 centers on different dates, 20 villages of which 1120 villagers
attended the camps. It was identified the 31.65 percent of the patients were suffering from
skin allergy 10.44 percent had joint pain and 7.07 percent ulcer problems. Medical
personnel concur with the view polling water leads to contamination resulting to disease
outbreaks. The study revealed that one fourth of the villagers had anyone of these listed
diseases. Most of the identified patients admitted to have used either the river or the well

water or both.

Sreenivas et al. (2006) exposed the effects of untreated effluents of small and medium
scale industries discharged into the river Kahari in Ahmedabad district. The untreated
discharge into the river had resulted into contamination of ground water up to the depth
of 183 meter. About 110 villages of downstream areas were consuming polluted potable
water for 20 years. The water pollution had led to an emergence of various social
problems for the people. The study also revealed that for more than two decades the
people had been suffering from health related problems which include skin diseases,
stomach and internal ailments and bronchial problems. Deteriorated soil fertility had a
negative impact on agricultural produce, which in turn reduced income of the farmers.
Moreover livestock casualties and reduction in milk yield have adversely affected the

village economy.
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Kumar (2003), studied impact of distillery industry effluents to water quality and
phytoplankton of rivers. The study revealed that distillery industrial effluents has large
high dissolved organic matter that causes severe damage to actual life. Abundance of
phytoplankton is affected by these polluted conditions in rivers as diminishing their

survival.

Bhagirath and Rathna (2002) studied the effects of diseases that arise from water
pollution. The study revealed that most of the diseases in the villages were waterborne.
The diseases included skin infection, teeth corrosion, joint pains, loss of appetite,
detective vision, fever, abdominal pain, respiratory diseases and diarrhoea, general
muscular weakness, stunted growth chronic cold and cough among the middle age and
children. Most of the health complaints from the villagers, were about the problems
regarding lung diseases and extreme weakness People got exposed to the toxic chemical
water while working in the farm, taking bath and washing clothes. This caused serious
health problems, which included loss of scalp hair in women. The most important feature

of the health problem due to pollution is that women are the worst affected.

Sacchidananda and Prakash (2006) reveal that continuously disposing of industrial
effluents onto the land that constrains capacity to assimilate the pollution load, has led to
ground water pollution. In their case study carried out in Mettupalayam taluk Tamilnadu
showed that ground water quality of shallow open wells had deteriorated in the areas
surrounding the industrial locations, and the use of polluted ground water for irrigation
has increased the salinity contents of the soil. The study also showed that with the rise in
concentration of electrical conductivity of ground water, revenue from banana

cultivation.

Rao et al., 1993carried a study on Bandi River and assessed impact of textile industrial
effluents on agricultural land. The study found that the effluents were highly saline,
coloured and solid in nature resulting in the river and well water being unsuitable for
irrigation. The biological activity of the discharge of effluents of textile mills posed a
serious threat to the health of the farmers and their crops. WWF report (2007) used
physiochemical analysis to show that unregulated discharge of industrial effluents into
water bodies caused contamination of the water quality. In the study, water samples were
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collected from 21 cities of Pakistan and tested for chemical components. The study
indicated that unregulated discharge of industrial effluent had affected surface and

groundwater.

Kandlikar and Ramachandran (2000), in his article “Slow Poisoning” showed how
effluents from tanneries in North Arcot district, Tamilnadu ruin the land and people, Two
decades before 1987 Vaniyambadi was one of the Tamilnadu richest agricultural areas
but due to tannery pollution major land areas have been converted into a vast barren tract.
The number of families dependent on agriculture was 24000 two decades ago, but now it
is reduced to 8000. Cultivable land in the taluk has declined from 68000 hectares to
22000 hectares. The negligence of the tanneries led to many health problems such as

respiratory disease, and even menstrual problem for women.

2.4 Literature Gaps

Theoretically, literature review defined the term “industrial effluent” which forms the
center of focus in this study. The section explored different types of effluents, their
respective sources, water contamination and the related impacts on human health. From
the review, the existing literature reveals that the continued discharge of industrial
effluent that contain heavy metal, acids, dissolved in organics, bases and coloring
compounds has continued polluting the environment causing contamination and
degradation of the existing water sources. The review further reveals that the continued
contamination of the water has largely contributed to increased water-borne diseases,
threat to plant and aquatic life therefore affecting health and socio-economic livelihood of

the recipient communities.

Whereas the existing studies highlighting recycling, charging emission fees, issuance of
incentives by government to those that encourage environmentally friendly technologies
as among the ways of mitigating against pollution and water contamination, there is
evidence that the measures have not been properly utilized. Further, despite existence
policies, laws and institutional frameworks at global, regional, and national or
government levels, cases id infections and loss of life from diseases related to pollution

and water contamination are still being reported.

22



In general, the debate industrial effluent management and disposal is far from being
concluded. Continued contamination of the already shrinking sources of clean water still
poses great danger to human health. In as much as many researchers have attempted
studying the effects of water contamination on human health, more efforts have mostly
been biased towards establishing the impact of heavy metals contained in the industrial
effluent on human health. This paper however endeavors to explore the impacts of such
disposal on communicable diseases of water origin like in typhoid, dysentery and cholera

to communities that surround these contaminated water bodies.
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CHAPTER THREE: RESEARCH METHODOLOGY

3.1 Introduction

This Chapter will focus on the methodology for conducting this research. It begins by
identifying the study area (location for the study) and offers a brief description of the
area. It then discusses the research design by describing the study population, its size and
the sampling procedure. The chapter further explores how the data collected will be

analyzed and presented.

3.2 Study Area

The study area was Kapkoros Tea Factory in Bomet County, Bomet Central Sub-county,
Kenya. Bomet County that is located in the former Rift Valley Province bordering
Kericho County to the North and North East, Narok County to the South East and South
West and Nyamira County to the North West. The County has a total area of 2031.4sgkm
and lies with latitudes 0° 29’ and 1° 03’S and longitudes 35° 05’and 35° 35’E.Kapokoros
Tea Factory is situated 15km from Bomet town off Bomet-Litein road and some 344km

from Nairobi at an altitude of between 1540-2100m above sea level.

The factory can be easily reached from Bomet since it is well served with all-weather
roads. The area within which the factory is located enjoys bi-modal rainfall that enhances
two cropping seasons. The long rains season runs from February/March to June and short
rains from August to November/ September. The annual rainfall ranges between 1020mm
and 1550mm with mean temperature of 16.20C to 21.60C.The choice of the Sub-county
was based on its accessibility to the researcher. The residents majorly practice agriculture
as their main source of income. Tea is the main cash crop. Dairy farming is slowly being
promoted through construction of coolers and improvement of extension services. Figure

3.1 shows the map of the study area.
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Figure 3.1: A map of Bomet County, Source: GOK, 2010

3.3 Research Design

The study adopted an exploratory approach using a descriptive survey design. According
to Orodho (2009), survey is the most commonly used method for data collection on
people’s attitudes, habits and opinions on educational and social issues. This design is not
only restricted to fact-finding but often may result in formulation of important principles

of knowledge and solutions (Kerlinger, 1969).

To analyze the environmental situation arising from water pollution from industrial
effluent and its impact on the society, the respondents will describe the methods used in

their locality to preserve the environment and suggest areas for improvement. The
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summaries obtained through descriptive statistics will provide a general picture of the
environmental methods being employed and how it affects the society in Kenya.

3.4 Study Population

Mugenda and Mugenda (1999) define population as a complete set of individuals, cases
or objects with some common characteristics. The total population will comprise of
surrounding community, CBOs, NGO like (WWF), tea factory management and
employees and other key informants like the NEMA officer around. The factory
employees targeted are the ones who have served the factory for a period of not less than
one year. The total population is close to 3500 people according to the records in the
company library and data recorded at Bomet Environmental Conservation offices.
However, the researcher will only target about 10% (350) of the population. This is
because this is the population which has direct impact and knowledge of the effect of
effluent from the factory to the river and its impact (directly or indirectly) to the

surrounding community.

Table 3.1: Target population

Category of Respondents Population Target Population
Factory management team 10 3

Factory employees 1000 157

CBO 10 3

Society members 1200 200

Total 2220 363

Source: Author, 2018

3.5 Sampling Procedures and Sample size

3.5.1 Sampling Procedure
Orodho and Kombo (2002) indicate that, sampling is a process of selecting units of a
population, of interest so that by studying the sample, we may fairly generalize our

results back to the population from which the sample was chosen from. However, there is
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no guarantee that any sample will be precisely representative of the population from
which it comes (Mendy, 2007).Sampling procedure is the process of selecting the
research participants (samples) from an entire population, and involves decision about
which people, setting, area, events, behavior, and social process to put into consideration
(Blanche, Durrheim and Painter 2006).

This study used purposive sampling and random techniques to come up with the study
sample. In purposive sampling the researcher handpicked subjects to participate in the
study based on identified variables under study. Purposive sampling procedure was used
to select Community Based Organizations leaders, Non-Governmental Organizations
staff, Factory management and employees, and other environmental organization staff
such as NEMA officer. It involved picking of a sample basing on the researcher’s
judgment to suit his research needs/questions. The interviewees chosen will be those with
a direct impact on the effluent from the factory. Random sampling procedure was used to
select the community members who will be used as sample to represent the entire
community population surrounding the factory. The researcher will employ this
procedure to avoid biasness since random technique give every member of the population

an equal chance of being selected.

3.5.2 Sample Size

The sample size entailed the number of participants chosen from the whole population.
The researcher focused on the population of the study when drawing a sample. The
selected members or part of the entire population was called the sample. The sample
drawn will form a sample size. The sampling method determines the validity and

reliability of the research conclusion (Bryman, 2004).
B N
T T FN(e)?

n = sample size

N= population size

e= level of precision

A total of 363 respondents were sampled
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The researcher used a table prepared by Bomet District Environmental Offices Action
Plan, 2009 to come up with appropriate sample size for this study. The table suggests a

sample size of 113 for this study as shown in the table 3.2 below.

Table 3.2: Sample Size

Category of Respondents Target Population Sample size
Factory management team 3 2

Factory employees 150 10

CBO 3 1

Society members 200 100

Total respondents 363 113

Source: Author, 2018

3.6 Data Collection Instruments

Data collection instruments are tools used to collect information from the intended target
population (sample size). The data collection instruments to be used in this study were
developed by the researcher and shall entailed; questionnaires, interviews, observation

and documentation.

3.6.1 Administration of Questionnaires

Questionnaire is a study of a sample population by preparing questions based on the
study objectives based on the sample population personal data, opinions, and other
aspects of people's lives so as to gather information in a research. In open-ended
questions, respondents use their own words in the answers thus keeping them free from
limitation of answers when answering questions. Open-ended questions also help to avoid
biases and give respondents the chance to elaborate on responses.

This study will used questionnaires to collect data from the targeted institutions, factory
staff and selected households. The questionnaires will focus on gathering information
intended to answering the research questions. Questionnaires are generally preferred
when it is necessary to protect the privacy of the participants, that is, with questionnaires
it is easy to administer confidentiality. Often confidentiality is needed to ensure

participants respond honesty. It also saves time and the cost of administration per person
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of a questionnaire is minimal. To ensure this confidentiality, the researcher will

administer and collect the questionnaires personally.

3.6.2 Interviews

An interview is a method of data collection, which is explained as a dialogue between
two or more people. It is also a special case of social interaction. It involves direct contact
with a participant who is asked to answer questions relating to the research problem.
According to Lewis and Ritchie (2003), key questions in semi-structured interviews are
asked in the same way for all participants and are usually followed by some limited
follow-up questions for further information or clarity depending on the response.
However, the interview will be conducted with the aim to support or ask follow-up
questions from the observation schedule for each of the respondents. In research, the use
of various methods to collect the same data or triangulation is highly commendable for
example, Ngulube (2003) in his study used questionnaire as the key source of data
supplemented by interviews and observation the researcher will sample key participants
per category of the respondent to take part in an interview while conducting the
observation. The researcher will use the purposive sampling method in order to obtain
relevant participants for the interviews. These will form key participants used as a source

of quality data out of the entire population (Leedy and Ormrod 2005).

3.6.3 Observation

The researcher also employed the use of participant observation checklist to check the
status of the factory infrastructure and waste treatment plants employed by the factory.
Also the observation will be employed where there is observable products and outcome
(Baxter 1989). The researcher will participate in direct observation to witness some of
these effects.

3.7 Data Analysis and Presentation

Qualitative description and quantitative methods were used to analyze the information
collected from the respondents. Qualitative method will be used in analyzing open ended
questions where the respondents give their comments and elaborations on questions

asked in the questionnaires. On the other hand, quantitative techniques was done through
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coding the data from the questionnaires based on broad thematic areas then undertaking
analysis using Statistical Package for Social Scientists (SPSS). Areas of analysis were
respondents’ expressions and perceptions on planning issues involving effluent
management. It involved grouping answers to various questions as answered by
respondents. Proportions and percentages were used to make general inferences. The
analysis will be descriptive in nature and proportions, graphs, percentages and averages
will be used to draw up conclusions. The frequencies were generated by SPSS which
were then transferred to excel for improvement of the figures. Data presentation was done
through, pie charts, graphs and maps. To select an appropriate statistical technique, a two
set criterion was considered which included appropriateness technique to research

questions and the characteristics of data.
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CHAPTER FOUR : RESULTS AND DISCUSSION

4.1 Introduction

This Chapter reports the results obtained from the study in Chapter 3 in light of the
research objectives. To achieve the objectives of the study, both qualitative and
quantitative analysis techniques were employed. Besides the desk review of the
secondary data, two sets of questionnaires were used to collect primary data from the
target respondents. The first questionnaires targeted factory employees who gave vital
information on the waste generation, management, impact of the factory on the
environment as well as the proposed interventions. On the other hand, the second
questionnaire targeted the community living around the factory and captured their
demographic and socioeconomic characteristics that were vital in assessing how the

possible pollution from the factory has been affecting their livelihoods.

This chapter captures the results from both the review of the primary and secondary data.
The first section captures the review of secondary data and the first set of response from
the factory employees. The subsequent section captures the community’s views assessing
how the possible pollution has, with time, impacted on their livelihoods. Statistical
Package for Social Sciences (SPSS) was used to analyze data. The descriptive statistics

and results were presented in tables and graphs.

4.2 Bio Data of the Respondents

4.2.1 Gender of the Respondents
Table 4.1 indicates that majority of the respondents were female with 184 (51.7%) while

the minority were male with 179 (49.3%). Nevertheless, the study showed that all the

gender was well represented.
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Table 4.1: Gender of the Respondents

Results
Gender of Respondents F Percentages
Male 179 49.3
Female 184 50.7
Total 163 100

F-Frequency

From Table 4.2, it was indicated that 54.3 percent of the respondents were between 18 to
28 years, while 25.9 percent were between ages 29 to 39 years. Only 9.7 percent of the
respondents were in the range of 40 to 50 years. It was also indicated that 7.1 percent
were between 51 to 61 years. The rest were 61 and above years with only 3 percent. The
data showed that age is an important factor for one to conduct a certain responsibility in
any given task. In addition, the study showed that all the ages were within the most

productive age gap and were well represented in the study research.

4.2.3 Age and Gender Profile of the Respondents

Table 4.2: Age and Gender of the Respondents

Age (Years) Gender of the Respondents
Male Female Total
F Percentage F Percentage F  Percentage

18 to 28 89 54.3 137 68.9 226 62.3
2910 39 42 25.6 38 19.1 80 22.0
40 to 50 17 10.4 13 6.5 30 8.3
51to61 11 6.7 8 4.1 19 5.2
61 and above 5 3.0 3 1.5 8 2.2
Total 164 100 199 100 363 100

F-Frequency

32



4.2.4 Education Level

The data on the respondents’ level of education indicated that 57 percent of them were
primary level, 27 percent with O’Level, and 11 percent with certificate/diploma. The rest
of the respondents were graduate and post graduate with 3 and 2 percent respectively.
The study revealed that all of the respondents had attained at least the basic level of

education and therefore could read and write. This is showed in Table 4.3.

Table 4.3: Education Level

Gender
Level of Education Male Female Total
F Percentage F Percentage F  Percentage

Primary level 112 57.7 94 55.6 206 56.7
Secondary 61 31.4 37 21.9 98 27
Certificate/diploma, 16 8.2 24 14.2 40 11
Graduate 3 1.5 10 5.9 13 3.6
Post graduate 2 1.0 4 2.4 6 1.7
Total 194 100 169 100 363 100

F-Frequency

4.2.5: Marital Status
Information on the respondents’ marital status, revealed that 69 percent were married,

with 28 percent not married. Only 3 percent of the respondents were single parents.
However the study showed that majority of the respondents were in marriage life and this
was a good indication that they are running their families with good molarity and also
shows that they are people who can do their responsibilities with easiness. This is

showed in Figure 4.1.
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= Maried = single parent = not maried

Figure 4.1: Marital Status

4.2.6 Household Size

Data on the respondents’ households’ size, showed that 45 percent of them had a
household size of between 0 to 2, while 3 percent of them had a household of between 3
to 5. Only 18 percent had a household size of 6 to 8 and the rest of the respondents had a
household of above 9 with only 5 percent. This is indicted in Figure 4.2.

H0to2 HW3to5 M6to8 m9andabove

Figure 4.2: Household Size
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4.3 Types of Wastes Generated by the Kapkoros Tea Factory

Like other processing plants, Kapkoros Tea Factory produces solid, liquid and thermal
wastes. Solid waste are mainly generated from offloading bay, withering, processing,
firing, sorting and packaging of tea. Liquid waste liquid waste is generated majorly from
the major and minor cleaning processes in the factory during tea processing. Major
cleaning of the factory is done weekly which involves the entire cleaning of the factory
while minor cleaning is done daily and involves the cleaning of various sections like the
footbath. Likewise, thermal wastes in the tea processing emanate from various heat losses
that occur. These include loss of heat due to dry flue gas, loss of heat due to hydrogen,
heat loss due to moisture in air, heat loss due to moisture in fuel and losses due to

radiation.

In addition, during the farming of the tea, use of chemicals is common which when
excessively used poses a number of health threats. With rains, heavy runoff leads to
transportation of these chemicals and the other discharges from the factory through the
drainage channel to the river (Department for International Development, 2001; Swanson
2002). This runoff leads to water contamination and habitat degradation.

Statistically, the data collected indicated that respondents believe that 20% of the total
water pollution in the rivers comes from emissions from the factory, 20% from farming
and are associated with fertilizers and chemicals applied during farming that eventually
contaminate water through erosion, while the rest is from the other activities like
dumping and bathing by the local community as shown on Table 4.4.
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Table 4.4: Environment and Sources of Pollution

SOURCE OF POLLUTION

Factory Farmland  Other human
Emission Erosion activities Don’t know Total
N=39 N=144 N=72 N=108 N=363
3 D D 3 3
(@] (@] (@] (@] (@)
I I I I I
55 F S F S F S F S F 5
= et et et et et
o = [<B] [<B] (<) [} [}
> 0 o [a [a [a [a
o
Air 0 0 0 0 18 5 36 10 54 15
pollution
Water 9 2 54 15 54 15 54 15 169 47
pollution
Soil 11 3 0 O 0 0 18 5 31 8
pollution
Do not 19 5 90 25 0 0 0 0 109 30
know
Total 39 10 144 40 72 20 108 30 363 100

F-Frequency

4.4 Effectiveness of Waste Management and Disposal Mechanisms Practiced by

Kapkoros Tea Factory

Various wastes generated notwithstanding, what matters is the management and disposal
of the generated waste. Waste management in Kapkoros Tea Factory is a great challenge.
The results indicate that 80% of the interviewed factory workers were of the opinion that
there were no proper waste management systems put in place by the factory. With these
effluents finding their way to water bodies, they have a great deal of influence on the

pollution by altering the physical, chemical and biological nature of the receiving water

body and in this case Kipsonoi River.

More specifically, 113 respondents alluded to the fact that there was no system in place to
help manage air pollution; while a few believed that there were efforts to help manage
soil pollution. The bar graph in Figure 4.3 below gives a clear picture of the factory

employees on water management.
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Figure 4.3: Types of Pollution from the Factory

4.3: Employees’ Perception on Waste Management Efforts by the Factory

Awareness about Contribution of the factory on pollution

From the employees’ response, it was revealed that only 34 percent were aware of air
pollution from the factory, a few (29 percent) of them indicated that they are aware of
soil pollution as a result of the factory while 27 percent indicated that they were aware
that the factory contributed to water pollution. However 10 percent said that they do not
know. This is indicated on Table 4.5.
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Table 4.5: Contribution of the factory on pollution

POLLUTION WARENESS (Percentages)  Total (Percentages)

Types of Yes No
Pollution N =145 N=118 N= 363
F Percentages F Percentages F Percentages

Air pollution 29 20.0 17 14.0 123 34.0
Soil Pollution 28 19.0 12 10.0 105 29.0
Water pollution 23 16.0 13 11.0 99 27.0

Do not Know 7 5.0 6 5.0 36 10.0
Total 87 60.0 48 40.0 363 100.0

F-Frequency

Source: Author, 2018

From the employees’ response, it was revealed that the factory had a negative impact on
the environment. From Table 4.6, 33 percent indicated that the factory contributes to air
pollution, 30 percent indicated that it contributes to soil pollution while 24 percent
indicated that the factory contributed to water pollution. However 13 percent said that

they do not know of any negative impact from the factory.
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Table 4.6: Pollution Impact of the Factory on the Environment

NEGATIVE IMPACT

Yes No Total
Impact N =145 N=118 N=363

F Percentages F Percentages F  Percentages

Air pollution 26 18.0 18 15.0 120 33.0
Soil Pollution 30 21.0 11 9.0 109 30.0
Water pollution 20 14.0 12 10.0 89 24.0
Do not Know 10 7.0 7 6.0 45 13.0
Total 86 60.0 48  40.0 363 100.0

F-Frequency

Source: Author, 2018

Similarly, the bar graph in Figure 4.4 below shows that there was a divided opinion
among the factory employees on whether air pollution causes diseases. The proportion of
employees who felt that pollution causes diseases was equal to those who had a contrary
opinion. The graph also indicates that the employee were not aware of any incidence of
soil pollution causing diseases. However, a large proportion of employee did not know

whether waste from the factory causes diseases.
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Figure 4.4: Respondents opinion on effects of the pollution

4.5 Effluent Discharge and the Effects on the Surrounding Community

With pollution and contamination of the water, the surrounding communities are
vulnerable to various diseases and illnesses. The possible illness resulting from water
contamination and pollution may range from the common infections like typhoid and
cholera to the most complex cancer related diseases. To assess the impact of the
pollution, the study used the most common infections associated to water contamination
and avoided the complex diseases like cancer due to data limitations and the thorough

medical assessment required to ascertain the causes of the cancers, if any.

To assess and fully understand the impact of pollution from the effluent discharge from
Kapkoros Tea Factory into Kipsonoi River, a number of factors come into play. They
include, among others, for how long one has stayed around the factory, the distance from
the river, volume of water usage from the river and the water treatment habits commonly
practiced. Information collected included socio-economic factors like how long they have
lived around the factory, the various water sources and uses, and the distance from the
rivers; demographic aspects including water treatment practices, various Kkinds of
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ilinesses reported, the local community views on the possible causes of the water

contamination as well as the possible solutions of the this pollution threat.

4.5.1 Effluent Discharge and Water Contamination

In line with the employees alluding to the fact that effluent from the factory cause
pollution in the previous section, statistics in Table 4.7 indicates that a section of the
community members living around the factory and depending on the Kapsonoi River for
water also confirmed that the water they use is contaminated. 10% believe that the
contamination is as a result of factory wastes/discharge, 8.3% on use untreated water and
3.3% as a result of chemicals from the tea farming. Despite 0.3% of the respondents not
being sure of any contamination of the river water, 75% believe that the water is not

contaminated.

Table 4.7: Dependence on the River and Causes of Contamination

CAUSE OF CONTAMINATION

Water Factory Untreated Chemicals Don’t Nocasesof  Total
Dependency wastes water from farms know contamination (%)
Count 6 5 2 2 39 54
Yes
% 11.1 9.3 3.7 3.7 72.2 100.0
Count 0 0 0 0 6 6
No
% .0 .0 .0 .0 100.0 100.0
Total Count 6 5 2 2 45 60
% 10.0 8.3 3.3 3 75.0 100.0

4.5.2 Contamination and Impact on Livelihoods
Established existence of pollution and contamination of the water in Kipsonoi River

implies existence of a health risk to the water users. The safety of the community
therefore fully depends on the water treatment habits. The treatment habits common in
Kenya and applicable in this case include sieving before use, treating it using some
domestic chemical and boiling before use. Anything short of these common water
treatment practices like using the water the way it implies that the community is

vulnerable to infections and illnesses such as typhoid and cholera.
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On assessing the treatment practices adopted and types of infections reported, 16% of
those who use the water direct without treatment were at least once in their lives affected
by typhoid. From the results 9.7% had been affected with cholera while the larger
majority (74.2%) had not been affected in any way. The result coincides with the
observed in the previous section where the majority felt that the water in the river was not
contaminated. The findings also indicate that even though sieving, home treatment
practices and boiling serve as alternatives for water treatment, they are not 100%
effective since at least one or two cases of infections still occurred. This observation is
within the expectations since as much as water treatment methods are used, containers
used for drinking might be contaminated. Similarly, some families treat only drinking
water but not water for entire domestic. This gives a basis for policy direction and
guidance on how well communities can ensure full protection from infections from such
possibilities. In general, from the sample observed there were 10% reported cases of
infections by typhoid and 11.7% cases of cholera.

Similarly, this can also be viewed in terms of the cases of infection reported and the
general treatment practices. From the bar graph, the rate of infection is seen to decrease
with adoption of treatment practices. The figure also confirms that cases of infection still
occur under use of domestic treatment and sieving meaning. Therefore, unless the water
treatment practice is not done appropriately, these mechanisms cannot be fully relied
upon as options curbing contamination and therefore calls for more interventions through

sensitization and training of the local communities.
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Figure 4.5: Treatment Practices and Cases of Infections Reported

There is more evidence that sieving does not remove the perceived contamination while
treating using domestic chemical (i.e. Water Guard and chlorine) as well as boiling does
not effectively get rid of contamination from factory wastes. Given that the most cost
effective and available options for water treatment mechanisms including boiling, sieving
and home treatment by chlorine and water guard do not fully mitigate against all factory
wastes, the community if more likely to continue suffering from the said contamination
unless other better and sophisticated mechanisms are sought. In this case, modern waste
management practices may be adopted at the factory level so that the effect does not

trickle down to the poor water users.

4.5.3 Distance from the River and Rate of Infection
Besides water contaminations and the possible illnesses from the water use, the study
goes further to analyzing how socio-economic aspects contribute to the possible

infections reported. Factor in consideration in these context include the average distance
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of the household from the river and length of time the respondent has been residing
within the river proximity and probably using the water from the river.

From the data collected, the average distance from the river as estimated by the
respondent appears to determine the rate of infections among the residents around the
factory. From Figure 4.6, residents living within a half a kilometer radius seem to be the
most affected as compared to those living within a radius of one to two kilometers. Those
beyond two kilometers radius reported no case of infections implying that they possibly

don’t use water from the river.
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Figure 4.6: Graph showing rate of Infection and the Average Distance from the River

4.5.4 Age and Infection from the Contaminated River Water
Age was measured in terms of how long the respondent has been staying within the

proximity and using water from the river. This presented the best proxy for assessing the
effects pollution to the environment and subsequently the community around the
Kapkoros Tea Factory. The data collected indicate that on average; most of the
community members interviewed had lived within the rivers’ proximity for 20 to 79

years. Similarly, it is within this age bracket that cases of infections were reported. There
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were no infection cases for those below 20 years of residence and those above 80 years.
This is well illustrated in figure 4.7. The figure depicts a unique trend in typhoid infection
which tent to increase with age. On the other hand, cholera doesn’t seem to go with age
for it was reported within 20-39 and 60-79 age brackets only but not for 1-19 and 40-59
and above 80 years age brackets among those interviewed.
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LENGTH OF STAY WITHIN AND USE OF RIVER WATER
Figure 4.7: Infection cases and Length of Stay within the River Proximity

Source: Author, 2018
4.5.5 Quantity of River Water Cconsumption and Cases of Infection

Table 4.8 captures the statistics of respondents using the river water. Majority (38
percent) respondents consumed between 1-100 liters of water, 101-200 liters with 27
percentages, 201-300 liters with 19 percent and 301-400 liters and 401-500 liters with 10

and 6 percent respectively.
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Table 4.8: Quantity of River Water (Litres) Consumed Domestically

Quantity of River Water (Litres) Frequency Percentages
0-100 138 38
101-200 97 27
201-300 69 19
301-400 36 10
401-500 23 6
Total 363 100.0

On the other hand, Figure 4.8 captures how illnesses reported vary with the volumes
consumed. From the layman point of view, one may assume that the more river water
consumed, the higher the chances of being infected. However, this is not true in our case.
From the bar graph, most infections occurred among those consuming the minimum
amount of water (0-100 liters). Similarly, unlike typhoid that is reported across several
categories of water uses as considered by the study, cholera is also reported only in this
category of water users. This is a unique phenomenon that may partly be interpreted that
the most water users are poor and consume considerable volumes of the river water and,

partly that possibly they consume the water without treatment.
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Figure 4.8: Quantity of River Water Consumed and Reported IlInesses
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4.6 Waste Mitigation Measures to Curb the Impacts of the Factory Effluent
Discharged Into The River.

Pertaining waste management and mitigation measures to pollution and contamination,
the approach assumed in the study entailed assessing proposals from two perspectives,

that is, the employees’ point of view as well as the communities’ point of view.

4.6.1 Employees’ Perspective

From the employees’ perspective, their responses were as captured in table 4.9 below. On
waste management, 40% respondents proposed that there was need of treating waste
before discharging from the factory while 20% encouraged use of proper farming
methods. It was also revealed that 40% of the respondents could not figure out what

exactly was required to be done to curb pollution from the factory.

Table 4.9: Proposed Waste Management Approaches

PROPOSED IMPROVEMENT (Percentages)

Treatment of

Types of wastes before  Proper farming
pollution discharge practices Don’t know Total
N=145 N=73 N=145 N=363
F  Percentages F Percentages F  Percentages F Percentages

Air pollution 127 35.0 0 0 0 127 35.0
Soil pollution 0 0 58 16.0 0 0 58 16.0
Water pollution 18 5.0 15 4.0 36 10.0 69 19.0
Don’t know 0 0 0 0 109 30.0 109 30.0
Total 145 40.0 73 20.0 145 40.0 363 100.0

F-Frequency

4.6.2 Communities’ Perspective

Community members views on mitigation measures were taken alongside the various
kinds of infections reported. The results in Table 4.10 indicate that creating awareness
among the water users dominated with 31.7% followed by treatment of factory waste

before discharge with 16.7%. Use of pipped water, tree planting and avoiding excessive
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chemical use in farming were also proposed but with a distant score of 8.3%, 6.7% and
5% respectively.

Table 4.10: Proposed Control Measures alongside the various Infections Reported

PROPOSED CONTROLL MEASUSRES (Percentages)

Treatment of Avoid use Creating Planting  Use River not
factory of awareness trees pipesto never
Type of wastes before chemicals towater near draw Don’t been Total
Infection discharge by farmers  users river  water know polluted (%0)
Typhoid Count 2 0 3 0 0 1 0 6
% within
types of 33.3 0 50.0 .0 0 167 0 100.0
infection
count
Cholera 2 1 4 0 0 0 0 7
% within
types of 28.6 14.3 57.1 .0 .0 .0 .0 100.0
infection
count
No 6 2 12 4 5 12 6 a7
infection
% within
types of 12.8 4.3 25.5 8.5 106 255 128 100.0
infection
Total count 10 3 19 4 5 13 6 60
% within
types of 16.7 5.0 31.7 6.7 83 217 10.0 100.0
infection

Besides the preceding statistics, the bar graph in Figure 4.9 clearly distinguishes the
given proposals per the illness reported. For typhoid, some respondents felt that creating
awareness among the water users were necessary measures in mitigating against these
effects while a proportion of the respondents of respondents could not figure out any
possible mitigation measure. On the other hand, those with cholera felts that treatment of
the factory waste before discharge, avoiding use of chemical on firms and awareness
creation were the key mitigation factor to consider. Besides the preceding mitigation
measures proposed by the affected, those who had never been affected in any way

proposed use of piped water and the need to plant trees to mitigate erosion and heavy
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surface runoffs after heavy rains that significantly contribute to pollution of the river. See

figure 4.9.
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Figure 4.9: Infection type and proposed Mitigation Measures
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CHAPTER FIVE: SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

5.1 Summary

The overall objective of this study was to establish the effects of industrial effluent on
water pollution and its impact to the society. To achieve this, the study used a case study
of Kapkoros Tea Factory in Bomet County on assessing whether there exist water
pollution in the Kipsonoi Rivers and the possible negative externalities accruing to the
community living within the factory surrounding and consuming the water. Specifically,
the study sought to identify the various types of wastes produced by the factory, assess
how the waste generated is managed and disposed; examine the effects of effluent
discharge on Kipsonoi River and finally propose the mitigation measures that can be put
in place to help curb the impacts of the factory effluent discharged into the river.

Both primary and secondary data was used in the analysis. Secondary data was collected
through documentation review of relevant documents such as reports, Newsletters and
journals on effluent management. Purpose and random sampling techniques guided
primary data collection process using both structured and unstructured questionnaire.
Other data collection techniques included observation. Both quantitative description and
qualitative methods of data analysis were employed. Statistical Package for Social
Sciences (SPSS) was used to analyze data the and results presented in form of tables and

graphs.

Findings indicate that there are four categories of waste generated. They include solid
waste during processing of tea, liquid waste from the major and minor cleaning processes
in the factory during tea processing and footbath chemicals as well as thermal wastes
emanating from various heat losses that occur. Majority of respondents (75%) indicated
that industrial effluents had contaminated River Kapsonoi. It was found that waste
management in place were not effective enough leading to air and soil pollution. Other
causes of pollution were found out to emanate from gasses contamination to the air and
chemicals used during the tea growing process. These effluents found their way to the

river through rain and erosion from the firms. With contaminated river water, 11 % and
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10% of the community reported to have suffered from water related illness including
cholera and typhoid respectively.

A number of factors determined effect of pollution and contamination among the
communities around the factory. Those living near the river especially in a half a
kilometer radius and depending on the river water for drinking were the most affected by
the pollution as compared to those within one-kilometer radius. Those reported to be
living in a radius of two kilometers were not affected at all. Similarly, the longer the time
one had stayed within and consumed the river the more likely he was to be affected by

the contamination.

From the respondents, it was revealed that despite the existence and use of various water
treatment mechanisms to help mitigate the effects, the study found out more than a half of
the resident used untreated river water and they were the most affected by the illness. The
most common water treatment mechanisms including sieving, boiling and using home
treatment methods like chlorinating and use of water guard were found not to be fully
reliable in mitigating against these effects since a number of infections were still reported
even after having applied one or more of these mechanisms. This is called for more

interventions lest the community continues suffering from these contaminations.

5.2 Conclusions

From the findings, it was revealed that like other processing plants, Kapkoros Tea
Factory produces solid, liquid and thermal wastes. Solid waste are mainly generated from
offloading bay, withering, processing, firing, sorting and packaging of tea. Liquid waste
is generated majorly from the major and minor cleaning processes in the factory during
tea processing. Thermal wastes in the tea processing comes from various heat losses that
occur. These include loss of heat due to dry flue gas, loss of heat due to hydrogen, heat
loss due to moisture in air, heat loss due to moisture in fuel and losses due to radiation.
In addition, use of chemical is very common due to farming of the tea and this pose a
number of health threats. Respondents indicated that water pollution comes from
emissions from the factory, farming due to excessive use of fertilizers and farm chemicals

such as pesticides among others. This in turn gets into the river during the rainy season as
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a result of erosion during runoff. They also added that pollution comes as a result of
activities like dumping and bathing by the local community.

The findings indicated that majority of the interviewed factory workers were of the
opinion that there were no proper waste management systems put in place by the factory.
With these effluents finding their way to water bodies, they have a great deal of influence
on the pollution by altering the physical, chemical and biological nature of the receiving
water body and in this case Kipsonoi River. More specifically, 113 respondents alluded
to the fact that there was no system in place to help manage air pollution; while a few
believed that there were efforts to help manage soil pollution. The employees believed
that waste from the factory cause both air and soil pollution. Most of the respondents
working in the factory were aware that the waste from the factory pollutes the
environment while others believed that this pollution had a negative impact on the
environment thus causing diseases. Half of the respondents indicated that pollution
causes diseases although the results indicated that they were not aware of any incidence
of soil pollution causing diseases. However, a large proportion of employees didn’t know

whether pollution from the factory effluence causes diseases.

The findings indicted that due to water contamination the surrounding communities are
vulnerable to various diseases and illnesses. It was revealed that a section of the
community members living around the factory and depending on the Kapsonoi River for
water confirmed that the water they use is contaminated as a result of factory
wastes/discharge and some of the community use untreated water and so there exist a
health risk to them. It was revealed that some of the community who use the untreated
water were at least once in their lives affected by typhoid. Very few of them had ever
been affected with cholera while the larger majority had not been affected in any way.
The findings also indicated that sieving, home treatment practices and boiling are not
100% effective since at least one or two cases of infections still occurred. However,
generally, there are few cases of infections like typhoid and cholera.

The results showed that, the rate of infection was seen to decrease with adoption of
treatment practices such as sieving while treating using domestic chemicals and boiling

does not effectively get rid of contamination from factory wastes. From the findings,
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water infections seems not to go by the age since any age can be affected by water
pollution and contamination. Majority of the respondents consumed between 1-100 liters
of water while only a few consumed between 4001-500 liters of water from the river and

most of the infections occurred among those consuming the minimum amount of water.

From the findings pertaining waste management and mitigation measures to pollution and
contamination, the approach assumed in the study entailed assessing proposals from two
perspectives, that is, the employees’ point of view and the communities’ point of view.
From the employees’ perspective on waste management, some of the respondents
proposed that there was need of treating waste before discharging while a few
encouraged use of proper farming methods. From the community’s perspective on waste
management, the respondents views on mitigation measures were taken alongside the
various kinds of infections reported. The results indicated that there is need for creating
awareness among the water users dominated, use of pipped water, tree planting and
avoiding excessive chemical use in farming activities. Besides the preceding mitigation
measures proposed by the affected, those who had never been affected in any way

proposed use of piped water.

5.3 Recommendations
From the findings the paper recommends what ought to be done starting from the local

affected communities, the factory management and finally the government as follows:

From the result, Kapkoros Tea Factory produces solid, liquid and thermal wastes and
gaseous pollutants. Solid waste which are mainly generated from offloading bay,
withering, processing, firing, sorting and packaging of tea. The tea factory management
ought to control this pollution and contamination through ensuring that pollution from
these sources are treated before it is let to the environment. Liquid waste is generated
which is generated from the cleaning processes in the factory during tea processing need
to be treated as well. Thermal wastes which comes from various heat losses that occur
need to be cooled before being discharged to the river system. Gaseous pollutants need to
be controlled to avoid it escape to the atmosphere. Water pollution coming from
emissions from the factory and the farming activities, factory management and the famers
ought to treat water before discharging and use of recommended amount of
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agrochemicals or adopting organic farming respectively. Environmental officers and the
public health officers need to train the community and the residents around the area on
proper waste disposal so as to avoid activities like dumping and bathing in the river.
Leaners in learning institutions can also be taught issues on environmental pollution

control

From the results, there were no proper waste management systems put in place by the
factory, therefore in this regard, the tea factory managerial need to adopt proper waste
management system to avoid such water pollution, they also need to have a created
wetlands that can be used for waste water treatment before getting into the river system,
the ministry of environment and more specifically the NEMA, Kenya is to ensure that
environmental protection is strictly followed so that environmental degradation such as
that of water pollution is controlled or prevented. There is need to create awareness on
such issues as environmental pollution, especially that of water pollution since majority
of the respondents seemed not to be aware of it. This can be done by the public health
officers and the ministry of environment so that the community is aware of the adverse
effects of water pollution, causes of diseases such as typhoid, cholera among other water

borne diseases and illness.

The findings indicted that due to water contamination the surrounding communities are
vulnerable to various diseases and illnesses. The community ought to be synthesised on
the possible disease and illness caused by contaminated water. There is need for the
frequent water testing especially that of Kipsonoi river. Before the treated waste water is
discharged, water officers are supposed to do water analysis on any heavy metals and
other contaminants. This will ensure that the water in the river is free of any
contamination. The community ought to be working closely with the water and public
health officers so that they are all aware of the treatment practices that they need to adopt
and types of water born infections (such as typhoid and cholera) that they affect them as a
result of water pollution and also the made aware of the best water treatment practices
such as boiling water before drinking, used of domestic disinfectants like use of water
guards. The information need to be given to anybody despite that age since the water

pollution related infections do not seem to go with the age.
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From the findings waste management and mitigation measures to water pollution and
contamination, need to be strictly followed and even sensitised to the community
especially those close to rivers as they mainly depends on such water source. The owners
of the tea factories are supposed to be treating waste water before discharging it into any

environment.

The government and especially the ministry of environment need to have a campaign on
water pollution prevention and control so that everyone is aware of the occurrence. Tree
planting is a major requirement by everybody so that it can help in waste water treatment.
Famers are supposed to adopt farming proper practices that do not pollute the water such
as use of recommended agrochemicals, practicing organic farming among other
environmental friendly farming practices. Using piped water that is treated. Planting
trees and other cover crops that help in controlling and preventing soil erosion among

others.

5.4 Areas for Further Study

There is room for more research in this area especially assessing the relationship between
effluence discharged, pollution and cancer. This may entail high level kind of research in
the medical field involving complex laboratory rests and time series data on morbidity

rates among the local communities.
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APPENDICES

Appendix i: The Consent Form

Introduction

Dear respondent,

This research questionnaire has been prepared by the researcher to gather information
regarding water pollution from industrial and institutional effluent and its impact on the
population in Bomet County. The study is for purely academic purposes. You are hereby

assured that your identity and the information you provide will be kept confidential.

1. | am fully aware of the main purpose of this study and the reasons of my
participation in the study.

2. | am contented that all the interviews will take place between me and the
investigator, and that the information | will provide will be recorded under my
permission.

3. | am aware that my participation in this study is voluntary and am free to decline
my participation without giving any reason.

4. 1 am aware that all the information that | will provide in this study will be
confidential.

5. | have accepted to provide true information to assist in the current research.

I have fully understood the statements above and willing to take part in the interview.
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Appendix ii: Institution Questionnaire
KENYATTA UNIVERSITY
DEPARTMENT OF ENVIRONMENTAL EDUCATION

Institution Questionnaire

Declaration:

I am a Postgraduate Students at Kenyatta University pursuing a Master’s of Science
Degree in Environmental Education. Am carrying out a research on fiThe impacts of
Effluent discharge from Kapkoros Tea Factory into Kipsonoi River on the Local
Community in Bomet County, Kenya.”” | am kindly requesting for your time to answer
some questions. The information provided in the following questionnaire will be used for
academic purpose and utmost confidentiality of the participant will be observed.
Q1.What is your role and mandate in relation to environmental management in this

region?

Q2.In your view, to what extent has Kapkoros Tea Factory contributed to the

development of Bomet County?

Q3.What problems do constrain the operations and performance of the Tea factory
mentioned above?
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Q4. What are the main environmental issues associated with tea processing by the factory

mentioned above?

Q5. Are you aware of the pollution of River Kipsonoi? If Yes, What do you attribute to

this pollution?

Q6.in your opinion, has the tea factory impacted negatively on the water quality of

Kipsonoi River?
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Q7.To what extent has the Bomet community been affected by the water quality of River
Kipsonoi?

Q8.What do you suggest to be done to improve and maintain the water quality of River

Kipsonoi?

Q10. Please comment on the relationship between the Kapkoros Tea Factory and the
public?

Thank You For Your Prompt Response May You Be Blessed
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Appendix iii: Households Questionnaire
KENYATTA UNIVERSITY
DEPARTMENT OF ENVIRONMENTAL EDUCATION

Household Questionnaire

Declaration:

I am a Postgraduate Students at Kenyatta University pursuing a Master’s of Science

Degree in Environmental Education. | am carrying out a research on fiThe impacts of

Effluent discharge from Kapkoros Tea Factory into Kipsonoi River on the Local

Community in Bomet County, Kenya

I am kindly requesting for your time to answer some questions. The information provided

in the following questionnaire will be used for academic purpose and utmost

confidentiality of the participant will be observed.

1. Migratory Behaviour

PERSON | How long | Will you stay in this address for
NO. have vyou | the next 5 years?
lived in
this
address?
Yes No Previous | Reason for
(How long do | Reasons  why | address leaving the
you think you | not (If previous
will stay? different | address
from
current)
1. 1. Education 1. Education
_ IWeeks | 2. Training 2. Training
2. 3.Going Home 3.Going Home
______IMonths | 4.Health 4.Health
3. 5. Work 5. Work
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/Years
4. All my life

6. New home
7.
Accommodation
issue (State)

8. Rent Issue
(State)

9. Other (state)

6. New home

1.
Accommodation
issue (State)

8. Rent Issue
(State)

9. Other (state)

©O| O N| O O | W N

10

(ii) Does your households depend on Kapkoros Tea Factory as a source of any income?

] b.

No [

(iii) If YES, in what way, and how much does your family earn in a year?

(iv)

give

reasons

your answers
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2. (i) What is your main source of water for the stated use? (Probe for each with the

Table as a guide)

No | Use

Source

1. River

2.Pond/Dam

3.Well

4.Borehole

5. Spring

6. Piped

House
7.Piped

into

Community

8.Rain

Catchment

Distance
(Time to

source)

Quantity
used
per day
(liters)

Reliability
1.Not reliable
2.Fairly Reliable
3.Moderately
Reliable

4. Reliable

5. Very Reliable

Quality
1.Very
Poor
2.Poor
3.Good
4 Very
Good

1 Domestic

Use
2 Drinking
3 Livestock

4 Irrigation

5 Other
(Specify

(i) Does your household depend on river Kipsonoi for any of your water needs?

a. Yes

[

]

b.No [
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(iii) If your family depends on River Kipsonoi, have you felt any distress or met any

restrictions in accessing the water?
b. Yes [ ] b.No [ ]

Explain your answer:

(iv) Is there any time when members of your household or community complained about
the quality of water sourced from river Kipsonoi?

c. Yes [ ] b.No [ ]

(v) If YES, how long ago was this?

(vi) Reflecting back, since you started living in this neighborhoods, is there a time when
families, members of different clans, or any other entity known to you have ever had

conflict over the river Kipsonoi Water resources? a. Yes | ]b.No[ ]

(vii) If YES, how long ago was this? And what might have caused the problem?

(viii) Each time you obtain water from river Kipsonoi for domestic use, what is the

general practice in your household?

a. Useitasitis [ ]
b. Sieve it first before use [ ]
c. Treat it using some domestic chemical (Water Guard) [ ]
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d. Boil it first before use [ ]
e. | Never draw it for domestic use [ ]
f. 1 use it for other things but not cooking and drinking [ ]

3. (i) In the past one or so years, has any member of your household been treated of an

infection associated with contaminated water?
d Yes [ ] b.No [ ]

(i) If YES, what was the infection?

(i1i1) What do you think was the main cause of the contamination that may have caused
the infection?

(iv) In your opinion, what can be done to help control pollution of River Kipsonoi?

Thank You For Your Prompt Response, May You Be Blessed.
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Appendix iv: Employees picking tea leaves
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Appendix v: Tea leaves in a factory
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