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ABSTRACT

Effective management of wastes on Nigerian highways has emerged as one of 
the greatest challenges being faced in the country. The generation of wastes in 
the country has increased considerably with its adverse effects as the hazard 
posed by this problem cannot be over-emphasized. The paper analyses the 
effects of poor waste management on highways with a focus on the Abuja-Keffi 
expressway. It also identified the sources of wastes, solid waste types and 
categories, collection, disposal, management methods and factors hampering 
effective solid waste management. The study reviewed the current solid waste 
management practices in Nigeria. Data gathered from the study shows that, 
improper disposal of municipal waste has serious and dangerous impacts on the 
environment, humans, plants and animals. Environmental hazard, health 
hazard, depletion of the ozone layer, flooding, ugly scenario of the environment, 
human injury etc. were identified as some of the effects of poor waste 
management. Findings however revealed that, ineffective solid waste 
management on highways is characterized by improper disposal, inefficient 
collection methods, laziness, ignorance and insufficient coverage of the 
collection system while reduction, reuse and recycling are some of the 
strategies that could be employed for an effective waste management on 
highways. The paper in conclusion makes succinct recommendations for 
government, professionals, highway managers and the general public on the 
need to brace up for the challenge posed by this menace.
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(Latifah et al, 2009; Zamorano et al., 2009; Jalil, 2010; Adekunle et al., 2011).

Mankind naturally depends on the environment to sustain their lives but solid

waste is one of the three major environmental problems in Nasarawa, and many

other developing and even the developed countries are threatened by this (Ogu,

2000; Latifahe/ al., 2009; Jalil, 2010).

Waste is defined as any solid, liquid or gaseous substances or materials which

being a scrap or being super flows, refuse or reject, is disposed off or required to

be disposed as unwanted (FEPA, 1988). Waste management or the management

of waste as the case may be is a matter of national and international concern. The

volume of waste does not actually constitute the problem but the ability or

inability of governments, individuals and waste disposal firms to keep up with

the task of managing waste and the environment. There is no doubt that a dirty

environment affects the standard of living, aesthetical quality, health of the

people and thus the quality of their lives.

Nasarawans are permanently accustomed to dirt. The evidence of this can be 

seen everyday by way of indiscriminate discharge of garbage into drains and at 

times on the highway.In urban areas, Nasarawan cities have been described as 

of the dirtiest, the most unsanitaryand the least aesthetically pleasing in the 

world (Mabogunje 2001). It is unpleasant to see a man defecating in broad

one
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daylight on the side of the high way or where a man throws waste on the street.

Then, one begins to wonder the reason(s) behind those dirty habits of our people.

In Nasarawa, the quantity and generation rate of solid wastes have increased

tremendously over the years with lack of efficient and modem technology for the

management of the wastes (Adewole, 2009). The generation rate, collection and

disposal of solid wastes are functions of several factors which if well considered

and appropriated could bring the desired solution to the waste management

problems in Nasarawa. The factors influencing the generation, solid waste types

and categories, collection, disposal, reuse and recycling, and the environmental

problems associated with poor waste management were investigated in this

study.

The challenge of waste management has been a rising concern for the Federal

government, local authorities, environmentalists, researchers and the

communities at large. Throughout Nasarawa there has been an increase in the

amount of waste generated at household level yet there has not been the requisite

collection and disposal services, let alone an effective waste management

strategy to meet the growing challenge. Wastes if not properly managed has

resultant effects which centers on pollution of land, air and water. These

resultant effects shall be vividly studied in the subsequent paragraphs.
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1.2 Statement of Problem

The improper disposal of municipal waste has a serious and dangerous impact on

a wide range of areas. Garbage thrown in the street or in open spaces creates a

public health hazard, while waste dumped near rivers, lakes and streams

contaminates the water supply. 32% of the respondents agree that it is a major

cause of ineffective waste management along the highway.

The residents and traders along the Abuja-Keffi highway are expected to store

their refuse neatly in a bag for onward collection by the waste management

board but the collection method adopted on this highway is inefficient as the

board rarely come for the collection. Sometimes, they complain of bad vehicles

for collection or inadequate funding. Although, the vehicles generally are too old

and too few in number. This problem is primarily due to poor maintenance and

the lack of a vehicle replacement policy. 20% of the respondents identified

inefficient collection method as a major cause of poor waste management on the

highway.
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1.3 Aim and Objectives

The aim of this project is centred on the effects of poor waste management on

highways, To realize this aim, the study will achieved through the following objectives:

i. Evaluate the existing method of waste disposal

ii. Examine the effects of waste disposal on Health environment

iii. Suggest suitable wastes disposal method

Research Questions1.4

i. How can we evaluate the existing method of waste disposal?

ii. What are the effects of waste disposal on Health environment?

iii. What method fits for wastes disposal?

1.5 Scope of the Study

The study is focused on investigating the domestic solid waste management 

strategies in Keffi, Karu Local Government Area, Nasarawa State. It was based 

on the analysis of data from selected households along Abuja-Keffi Expressway, 

the study area. According to Nasarawa State Environmental Protection Agency, 

Keffi-Abuja Expressway is made up of the following areas: Sabon gari, Gora, 

Angwan zakara, Tudun wada, masaka, Nyaya Gwandara, mararaba. Thus,
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i
structured questionnaires that included information on the socioeconomic

characteristics of the respondents, the types of domestic solid wastes generated,

waste management strategies and the frequency of disposal using these strategies

were drafted and administered to residents in these areas. This is because all

households produce domestic solid wastes and therefore have an equal chance of

being selected to provide answers to the research questions. This research took

place between October, 2014 and March, 2015.

1.6 Justification for the Study

The 2006 National Population Census (NPC) reported that the population of

Keffi and Karu Local Government Area as 201,429 and 237,815 l/3rd of the

target population live in the study area (Nasarawa State Planning Commission,

2011). This therefore shows that the study area is residential in nature. It is in

view of this fact that the study seeks to analyze the domestic solid waste

management strategies in place along Keffi-Abuja expressway. Humans produce 

waste in their residents or at places of work. Rapid urbanization, 

industrialization, population growth, poor living standards in developing 

countries have generated refuse that pose health hazards to communities. Dashe, 

(1997) noted that without the perception of a guide into the future environmental 

program, a crash is inevitable. Therefore, there is need to understand the various
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ways individuals participate in environmental protection and waste management

especially at the house hold level with a view to integrating them into the

environmental management program since it is generally believed and accepted

that domestic solid waste constitutes the second most contributing source of

waste generated anywhere, anytime worldwide. The study would be relevant to

decision and policy makers on environment, stakeholders and the general public

because it is expected that the domestic solid waste management strategies in the

study area is adequately analyzed. These studies serve as a reference material to

researchers, NGCTs and public institutions. The study would however open up

areas that were not fully covered by this research to those willing to undertake

further studies.
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CHAPTER TWO

LITERATURE REVIEW

Introduction2.0

Municipal solid waste management is a global issue and has proven a key

challenge facing African countries. Municipal solid waste management

constitutes one of the most crucial health and environmental problem facing

African cities. Most cities spend 20-50% of their annual budget on solid waste

management and only 20-80% of the waste is collected (Achankeng, 2003). The

UNEP (2009a) states „”The World Bank estimates that in developing countries,

it is common for municipalities to spend 20-50 % of their available budget on

solid waste management (open dumping with open burning is the norm), even

though 30-60% of all the urban solid wastes remain uncollected and less than

50% of the population is served. . In low-income countries, collection alone

drains up 80-90% of municipal solid waste management budget. In mid-income

countries, collection costs 50-80 % of total budget. In high-income countries,

collection only accounts for less than 10% of the budget, which allows large

funds to be allocated to waste treatment facilities”. One of the consequences of

population growth and globalization is increased waste generation (Zamorano et

al., 2009).
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Generation varies between cities and city part in Africa, with reliable data being

difficult to come by (Achankeng, 2003). This has become a concern for

developing countries and is one of the greatest challenges facing environmental

protection agencies in developing countries (Olufayo & Omotosh, 2007; Gomez

et aL,2009; Ogwueleka, 2009; Zamoranoet al., 2009).

2.1 Waste

The Lagos State Environmental Edicts 1985 Section 32 defines waste as any

substance, which constitutes scrap materials or an effluent or other unwanted

surplus substances arising from the application of any process. Also, the United

Kingdom’s Environmental Protection Act 1990, re-enacting an earlier U.K

statue, took this statutory definition a step further in section 75(2), it defines

waste as any substance or article, which requires to be disposed of as being

broken, worn out, contaminated or otherwise spoiled. Solid wastes could also be

defined as non-liquid and nongaseous products of human activities, regarded as

being useless. It could take the forms of refuse, garbage and sludge (Leton and 

Omotosho, 2004). Cities in Nasarawa, being among the fast growing cities in the 

world are faced with the problem of solid waste generation (Onibokun and 

Kumuyi, 1996). The implication is serious when a country is growing rapidly 

and the wastes are not efficiently managed. Waste generation scenario in 

Nasarawa has been of great concern both globally and locally.
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In this section, the study tries to explain some of the basic concepts and theories 

used. These include environment, environmental security, waste, solid waste
1|

disposal, globalization, etc. the advantages of this section is that it enables the

study to explain how the various concepts are used in the course of the study as
■

against their general usages. To begin with, what do we mean when we talk

about the environment and how is the concept used in this study? By

environment, the study refers to all of the external factors affecting an organism.

It could also mean all the circumstances, people, things, and events around an

organism, a person, a community, etc that influence an organism’s life. These

factors or circumstances may be other living organisms (biotic factors) or

nonliving variables (abiotic factors), such as temperature, rainfall, day length,

wind, and ocean currents. The interactions of organisms, people, societies, etc

with biotic and abiotic factors form an ecosystem, a community, an environment,

etc. Even minute changes in any one factor in an ecosystem, a community, etc

can influence whether a particular person, plant or animal species will be

successful in its environment or not.

Having examined environment as a concept, what then is environmental 

security? To facilitate a better understanding, the study first looks at security and 

later environmental security. Security is traditionally regarded as largely a matter 

of a state’s military or a state’s defense by military means. At its most
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fundamental level, security is believed to connote the effort to protect a 

; population and territory against organized force while advancing the state’s

interests through competitive actions. When this definition of security gained

currency, the state was considered as the sole entity capable of guaranteeing a

nation’s security. As such, state-centered definition of security dominated
:

discussions in international relations, diplomatic, and other related studies,

especially since the end of the World War II. This perspective, needlessly, led to

a conception of threats and crisis as mainly military challenges and has

traditionally been countered with police or military actions. This narrow

perspective meant that other issues outside the purview of the military are not

regarded as security issues.

However, the oil crises of the 1970s led to a paradigm shift from the

traditionalist conception of security to a more liberal view. As a fall-out of the

oil crisis, issues of economic, environment and resource scarcity became

acceptable as security issues. Further advancement in security scholarship came

with the collapse of the Soviet Union, as Western economies began to focus on

trade and economic competition, thereby making economic competition one of 

the security fortes of the 21st century. This refocusing was hinged primarily on 

the fact insecurity describes anything that is capable of increasing the stress- 

level of the society, cause panic and could affect a people’s well-being.
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Therefore, it has been widely accepted that issues such as population growth or

decline in developing nations, competition over scarce resources, and trans­

boundary migration, erosion, pest invasion, drought, landslide, etc could result in

severe security -threatening situations like conflicts, wars, displacement, etc.

Waste is capable of different interpretations and meanings. Waste could be any

material which has been used and is no longer wanted, for example because the

valuable or useful part of it has been taken out. Waste could also mean an

opportunity not taken i.e. when one does not take advantage of an opportunity

when it is available. Such opportunity is said to have been wasted. It could also

mean when something is surplus to requirement; such thing is said to have lie in

waste. From these and many more ways through which the term could be

understood or used, it is in the first sense - as any material which has been used

and is no longer wanted, because the valuable or useful part of it has been taken

out - that waste is used in this paper.

From the foregoing, a waste disposal or a waste disposal unit is therefore the act 

of taking away a disused waste. This could be, in a kitchen sink, a small machine 

that chops up vegetable waste. Or in a society, a unit, usually part of a local 

government, that oversees the elimination or a proper disposal of waste. 

Invariably, a waste disposal could be trash-can each individual used in stowing

12



away disused items or a unit of an organized society that sees to the stowing

away of disused items.

By solid waste, we imply that there are different kinds of waste; some in solid

state while others are in soluble or solvent state. As far as this study is

concerned, emphasis is placed on solid waste. Solid wastes, as it is mostly used,

solid waste refers to human and animal excrement or faces. Solid waste disposal

therefore refers to how individuals, societies, or organization stow away human

and animal excrement or faeces. This could be done individually by erecting

toilets in houses, offices, public squares and in buses. Alternatively, it could be

centrally planned by providing sewage disposal vehicles that go about collecting

and dumping away such waste in safer places.

Poverty can be said to refer to specific forms and levels of deprivation, which

impose major limitations on normal human functioning and existence (Akinyele,

1994). Poverty is inseparably linked to lack of control over resources including

land, skills, knowledge, capital and social connections. (United Nations,

1996).Section 38 of the Federal Environmental Protection Agency Act defines 

the environment as including water, air, land and all plants and human beings or 

animals living therein and the inter-relationships that exist between and among 

them. Degradation connotes reducing the quality of a thing (Oxford Advanced 

Learners Dictionary). Environmental Degradation can thus be described as the

13



process of reducing the quality of the environment. Koleosho and Adeyinka

(2006) refer to environmental degradation as those activities that render the

environment unhealthy and unsustainable over time.

Environmental degradation and poverty are inextricably intertwined, resulting in

a vicious cycle in which poverty causes environmental stress, which in turn

perpetuates more poverty. When the physical environment in and around cities

deteriorates, those most affected are the urban poor.

Waste Management in Nasarawa2.2

Nasarawa have promulgated various laws and regulations to safeguard the

environment. These include Federal Environmental Protection Agency Act of

1988. The Federal Ministry of Environment administers and enforces

environmental laws in Nasarawa. It took over this function in 1999 from the

Federal Environmental Protection Agency (FEPA), which was created under the

FEPA Act. Pursuant to the FEPA Act, each state and local government in the

country set up its own environmental protection body for the protection and

improvement of the environment within its jurisdiction. Municipal solid waste 

management is a major responsibility of state and local governments.

Nigeria is presently experimenting with the privatization of this sector. The 

Federal Government has instituted National Integrated Municipal Solid Waste 

Management Intervention Programme in seven cities of Nigeria. The seven cities
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Maiduguri, Kano, Kaduna, Onitsha, Uyo, Ota, and Lagos. Lagos stateare

government established municipal solid waste management policy to encompass

private sector participation in waste collection and transfer to designated landfill

sites.

Human and industrial wastes are not only toxic but they are also in the league of

silent killers. An editorial in the Punch online edition of Sunday, March 1, 2009,

noted quite rightly that Nigeria “has now become a big dumping ground for all

manner of items from used clothes and cars to second-hand televisions,

refrigerators and computers. Some of these items that are not serviceable are

further disposed off in waste dumps where they could pose a pollution threat to

the environment and people”. Improper waste disposal is significantly harmful

to human health and the environment. In Nasarawa, the commonest way of

disposal of unserviceable items is to set them on fire. This could lead to the

escape of dioxins into the atmosphere. Dioxins are carcinogenic and are capable

of causing endocrine disruptions. Other chemical contents could percolate into

the soil and contaminate sources of water supply and edible plants (Punch

Newspaper, 2009).

Rapid urbanization and industrial diversification has led to generation of 

considerable quantities of municipal, plastic, hazardous and biomedical waste. 

Improper disposal of waste often results in spread of diseases and contamination

15



of water bodies and soils. The impacts of these wastes on the economy cannot be

ignored and managing them has become a major problem. Waste management is

therefore the organized and systematic channeling of wastes through practically

economically and technically appropriate recovery or disposal route in

accordance with acceptable public safeguards. The post-independence era in

Nigeria has witnessed series of political and socio-economic development

(Adewole, 2009).

Today, the nation comprises of 36 states and a Federal Capital Territory

compared with initial four regions at independence in 1960 there is continuous

increase in population, industrialization and enhanced research and commercial

activities since petroleum was discovered in Nigeria, yet this growth has not

been comparatively matched by an improvement in the quality of the urban

environment. Instead, we have huge mounds of refuse and astronomical increase

in the volume and diversity of solid waste that are generated and disposed any

how in Nigeria, these have been unprecedented reports of coastal water, land and

air pollution world-wide, but with developing countries like Nigeria thereby 

creating a serious detrimental effects in many carefree, slow responding thereby 

creating a serious disposal problem and a major source of environmental

pollution.
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2.3 Sources of Waste

The sources of waste are categorized in the table below:

Table 1: Sources of waste

S/N Source Typical waste generators Types of solid wastes
1. Single and multifamily dwellingsResidential Food wastes, paper, cardboard, 

plastics, textiles, leather, yard wastes, 
wood, glass, metals, ashes, special 
wastes (e.g., bulky items, consumer 
electronics, white goods, batteries, oil, 
tires), and household hazardous 
wastes).

Light and heavy manufacturing, 
fabrication, construction sites, 
power and chemical plants.

2. Industrial Housekeeping wastes, packaging, food 
wastes, construction and demolition 
materials, hazardous wastes, ashes, 
special wastes.

Stores, hotels, restaurants, markets, 
office buildings, etc.

3. Paper, cardboard, plastics, wood, food 
wastes, glass, metals, special wastes, 
hazardous wastes.

Commercial

Same as commercial.Schools, hospitals,4. Institutional prisons,
government centers.
New construction sites, road repair, 
renovation sites, demolition of

Wood, steel, concrete, dirt, etc.5. Construction and 
demolition

buildings
Street sweepings; landscape and tree 
trimmings; general wastes from parks, 
beaches, and other recreational areas; 
sludge.

Street cleaning, landscaping, parks, 
beaches, other recreational areas,

6. Municipal services

water and wastewater treatment
plants.

Industrial process wastes, scrap
materials, off-specification products, 
slay, tailings.

Heavy and light manufacturing, 
refineries, chemical plants, power 
plants, mineral extraction and

7. Process
(manufacturing,
etc.)

processing.
Spoiled food wastes, agricultural
wastes, hazardous wastes (e.g.,
pesticides).

Crops, orchards, vineyards, dairies, 
feedlots. farms.

8. Agriculture

D. and Laura, T. (1999).Source:Hoornweg,
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2.4 Types and Causes of Waste

The UK Environment Agency classifies waste as either controlled waste or non-

controlled waste. Controlled waste includes waste generated from households

(municipal solid waste), commercial and industrial organizations and from

construction and demolition. Non-controlled waste includes waste generated

from agriculture, mines and quarries and from dredging operations.

Solid waste can be classified into different types depending on their source:

i. Household waste is generally classified as municipal waste.

Municipal solid waste consists of household waste, construction and demolition

debris, sanitation residue, and waste from streets. This garbage is generated

mainly from residential and commercial complexes. With rising urbanization

and change in lifestyle and food habits, the amount of municipal solid waste has

been increasing rapidly and its composition changing.

ii. Industrial waste as hazardous waste.

Industrial and hospital waste is considered hazardous as they may contain toxic

substances. Certain types of household waste are also hazardous. Hazardous

wastes could be highly toxic to humans, animals, and plants; are corrosive,

* highly inflammable, or explosive; and react when exposed to certain things e.g.

gases. Household wastes that can be categorized as hazardous waste include old 

batteries, shoe polish, paint tins, old medicines, and medicine bottles. Hospital

18



waste contaminated by chemicals used in hospitals is considered hazardous.

These chemicals include formaldehyde and phenols, which are used as

disinfectants, and mercury, which is used in thermometers or equipment that

measure blood pressure. In the industrial sector, the major generators of

hazardous waste are the metal, chemical, paper, pesticide, dye, refining, and

rubber goods industries. Direct exposure to chemicals in hazardous waste such

as mercury and cyanide can be fatal.

iii. Biomedical waste or hospital waste as infectious waste.

Hospital waste is generated during the diagnosis, treatment, or immunization of

• human beings or animals or in research activities in these fields or in the

production or testing of biologicals. It may include wastes like sharps, soiled

waste, disposables, anatomical waste, cultures, discarded medicines, chemical

wastes, etc. These are in the form of disposable syringes, swabs, bandages, body

fluids, human excreta, etc. This waste is highly infectious and can be a serious

threat to human health if not managed in a scientific and discriminate manner.

2.5 Waste Collection and Disposal

Collection and disposal of waste are some of the more visible signs of successful 

or unsuccessful solid waste management systems. If successful, the result is 

clean surroundings and good public sanitation; if unsuccessful, litter and poor 

• public sanitation are everywhere which can be seen with the naked eye. Good
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public sanitation begins with a properly designed and operated waste collection

and disposal system.

Domestic waste management, collection and disposal have always been a

universal problem. Therefore, it is not associated only to developing countries

like Nigeria. Lately however, a lot of concern has been expressed by the well-

meaning residents that the battle against refuse, especially on the streets, roads,

and avenues is not being prosecuted in a way to guarantee a healthy environment

(Adewole, 2009). In some stales of the federation, private sector waste disposal

* operators diligently visits homes and cany away filled refuse bags, load them

into waiting trucks and cart them away for final delivery. This is the system that

is being practiced in Lagos State. In some states where there are no private 

disposal operators, the state government makes provision for the collection and 

disposal through the waste management board. Such states include; Ondo, Ogun, 

Nasarawa etc. In states where the waste management board is not efficient,

refuse are dumped in open spaces, road sides, drainages and at times inside the 

river. Waste disposal in some states, the disposal method employed includes; 

landfill, incinerators and recycling.
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2.6 Methods of Waste Management

Waste management is now tightly regulated in most developed countries and

includes the generation, collection, processing, transport and disposal of waste.

In addition the remediation of waste sites is an important issue, both to reduce

hazards whilst operational and to prepare the site for a change of use (e.g. for

building). The major methods of waste management are:

i. Recycling - the recovery of materials from products after they have been

used by consumers.

aerobic, biological process of degradation ofii. Composting an

biodegradable organic matter.

iii. Sewage treatment - a process of treating raw sewage to produce a non­

toxic liquid effluent which is discharged to rivers or sea and a semi-solid

sludge, which is used as a soil amendment on land, incinerated or

disposed of in land fill.

iv. Incineration - a process of combustion designed to recover energy and

reduce the volume of waste going to disposal.

v. Landfill - the deposition of waste in a specially designated area, which in

modern sites consists of a pre-constructed ‘cell’ lined with an

impermeable layer (man-made or natural) and with controls to minimize

emissions.
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Table 2: Advantages and disadvantages of the methods of waste management

Option Advantages Disadvantages

Recycling Conservation of resources 
Supply of raw materials to industry 
Reduction of waste disposed to landfill and 
incineration

Diverse range of processes 
Emissions from recycling process 
May be more energy used 
for processes than original manufacture 
Currently low demand for products 
Requires co-operation from individuals 
Odours, noise, vermin nuisanceComposting Reduction of v. iste to dispose to landfill and 

incineration
Recovery' of useful organic matter for use 
as soil amendment 
Employment opportunities

Bio-aerosols—organic dust containing bacteria or 
fungal spores
Emits volatile organic compounds 
Potential pathway from use on land for 
contaminants to enter food chain 
Discharges may contain organic compounds, 
Endocrine disrupting compounds, heavy metals, 
pathogenic microorganisms 
Odour nuisance
Produces hazardous solid waste

Sewage treatment Safe disposal of human waste

Protects sources of potable water supply 
Reduces weight and volume of waste, 
about 30% is left as ash which can be 
used for mat ia!s recovery 
Reduces pot-r.iiai infectivity of clinical waste 
Produces one w for electricity generation

Incineration

Discharges contaminated wastewater
Emits toxic pollutants, heavy metals, and combustio
products
Water pollution from leachate and run off 
Air pollution from anaerobic decomposition of 
organic matter to produce methane, carbon dioxide 
nitrogen, sulphur and volatile organic compounds 
Emission of known or suspected carcinogens or 
teratogens (e.g. arsenic, nickel, chromium, benzene 
vinyl chloride, dioxins, polycyclic aromatic 
hydrocarbons)
Animal vectors (seagulls, flies, rats) for some disease 
Odour, dust, road traffic problems

Landfill Cheap disposal method
Waste used 10 back till quarries before
reclamation

Landfill gas co".*.r’butes to renewable 
energy supp ■

Source: Lesley R. (2003).
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2.7 Stages in Waste Management

The various stages involved in Waste management are:

i. Generation: This is the stage when materials becomes waste and is

discarded. The generation rate is often defined as the weight of material

discarded as solid waste by one person in one day

ii. Storage: House storage, keeping solid waste in place or containers which

is the responsibility of the individual members of the household while,

Command storage, is the responsibility of the refuse collection agency.

iii. Collection: This has to do with transportation of the solid waste from the

point of storage to the point of disposal, two stages are involved in the

collection stages; The direct collection, which makes use of only one

means of transportation i.e. the Solid waste is picked up from the point of

storage in a truck that takes it to the disposal site, The second stage

collection carries the solid waste from the storage facility to the Transfer

station, at the transfer station, the waste is loaded into the secondary stage,

to transport the refuse to the Disposal site.

iv. Disposal: The final destination of solid waste, usually it is dumped on 

land at a tip, this may be done in an engineered and hygienic Way: -

sanitary landfill or controlled tipping, or in a careless Way: - open tipping

or crude dumping.
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2.8 Causes Of Waste Disposal

Abuja, since its establishment as a Federal Capital, has experienced a huge

population growth. Population explosion in Abuja owes primarily to labour

• migration, which resulted from the movement or relocation of headquarters of

private and public organizations to the city.

According to official estimates, Abuja has been growing at 20 - 30% per year.

Urban development problems in Abuja could therefore be viewed from both

socioeconomic and environmental perspectives. As noted earlier, the location

and relocation of government and private companies’ headquarters have forced

majority of workers to become resident in Abuja. The increasing socio-economic

opportunities made available by the fact that the city is still under construction,

facilitate ever increasing number or influx of young, unemployed men and

women into Abuja. This development has spurred high economic cost of most 

services in the city. Cost of renting or leasing houses, shops, offices and spaces 

are higher in Keffi-Abuja expressway than anywhere else in Nigeria. Increasing 

population in Kelfr-Abuja has resulted in the proliferation of slums and 

shantytowns, most especially in adjourning villages. Therefore, squatter 

settlements and shanty-towns spread rapidly in and outside the city limits.
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The government is committed to reducing the amount of waste and has set

targets for waste reduction. A new strategy for cutting waste was published in

2007 looking for at least AO per cent of household waste to be recycled or

• composted by 2010, rising to 50 per cent by 2020.

Local authorities are responsible for waste disposal and the government has

introduced legislative targets for local authorities. The Municipal Waste

Management Statistics for 2008/9 show that the total amount of municipal waste

is decreasing with an increase in the proportion of municipal waste being

recycled or composted, increasing to 37.6 per cent in 2008/09, up by 3 per cent

on 2007/08. Fnr information on individual local authorities see Waste Data

Flow.

Waste watch estimate that at least half of the contents of our dustbins could

. potentially be recycled, 'n addition, we could compost the 20% of vegetable 

peelings and other organ;c waste that we throw away. Despite this potential to 

recycle or compost aroird 60% - 70% of our waste, we are only recycling or

composting 12%. A tot ! of ^0% of municipal waste is landfilled and 8% is

v. For in depth information go to Waste Online.incinerated to p-odree op a••<>

The Women’s Environr cut Network waste prevention campaign focuses on

preventing wn ’c at sowvc. ieither than recycling. They have developed and
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promote a wide range of waste-avoiding goods and services such as composting, 

refills, repair shops, reduced packaging and leasing schemes.

Recycling is only one aspect of waste reduction. There are other steps which can

be taken. Only recycle tlfngs if you are sure they cannot be repaired or reused.

2.9 Effect Of Waste Pisposal

Disposing of waste has huge environmental impacts and can cause serious

problems. In the UK r ,fch is buried in landfill sites - holes in the ground,

sometimes old quarries, sometimes specially dug. Some waste will eventually

rot, but not all, and in the process it may smell or generate methane gas, which is

explosive and contribute *. to liie greenhouse effect. Leachate produced as waste

pollution. Badly-managed landfill sites may attractdecomposes may causv

vermin or cause litter.

Incinerating waste also causes problems, because plastics tend to produce toxic 

substances, such as diov’ns. when they are burnt. Gases from incineration may

cause air pollution and contribute to acid rain, while the ash from incinerators 

may contain heavy metals and other toxins. Because of these problems there are

te incineration. Greenpeace actively worked onactive campaigns again s' \va .

h vmaiion, including a map of UK waste incinerators,these issues and some :

can be found by scarci “g the Greenpeace website for waste incineration.
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However, burning waste can generate energy and there are operational schemes.

. The Renewable Energy Association website provides more information

including a map of biomass and energy from waste projects.

Throwing away things wastes resources. It wastes the raw materials and energy

* used in making the items and it wastes money. Reducing waste means less

enviromnental impact, less resources and energy used and saves money.
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CHAPTER THREE

R ES FARCII METHODOLOGY

3.1 Study Area

• Keffi-Abuja It falls within latitude 7° 25' N and 9°20° North of the Equator and

longitude 5° 45' and 7° 39'(www.fct.gov.ng).Abuja has a gentle undulating

terrain rising from 305m above sea level in the west to 610m above sea level in

the east.Interlaced by riverine depressions of the Usman River and its tributaries

(Abuja-Citiserve, 2004). The study area covers Nyayan -Mararaba, Ado, New

Nyanya,Masaka Axes of the road. These road axes fall under Karu and Keffi

Local Government area of Nasarawa State respectively. Nasarawa state was

created from Plateau State on 1st October, 1996 with the State capital being

Lafia. It has an approximate landmass of 27,116.8 square kilometers. It is

located in the middle belt region of Nasarawa. Nasarawa State is bounded in the

• North-West by the Federal Capital Territory (FCT) Abuja, in the North-East by

Plateau State, in the Nonh by Kaduna State, in the South by Benue State, in the

South-West by Kogi Stale and in the South-East by Taraba State.
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3.1.2. Geohyjy

In Nasaravva state, the basement complex rocks cover 60% of the total surface

area of the state. The m;gm< ute-gneisses intricately associated with the older

granite occupy all the areas of Nasarawa LGA (Obajee/ul..2O07). The study area

is geomorphologicallv undefined by igneous rocks particularly the younger 

granites, the older granites which are mainly biotic granites and metamorphic

rocks of the basement e-vug! x. w ith massive outcrops of ridges and elevated

areas which are rugged, shallow' and steep sided.
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* 3.1.3: Relief and Drainage:

The area lies between 300 900 metres above mean sea level. The topography is 

gentle and undulating. There are however, steep escarpments doting in the study

* area. The elevation is about 30metres with the lowest point slightly less than

290metres and the highest point slightly above 320 metres above sea level. The

surface drainage of the study area is related to its relief whereby most of the

streams have their sources from ridges and highlands in the study draining into

the River Benue in the southern pan of the study area.

3.1.4. Climate:

' Tropical humid climate characterized by two distinct seasons is experienced in

the area. The wet (nmy) sermon lasts from about the beginning of April and ends

in October. The dry season is experienced between November and April. Annual

rainfall figures of the area ranges from 1100mm to about 2000mm and about 

90% of the rain falls between May and September (Ajeagbu et ah. 2001).

ugh during the day particularly between the monthsTemperatures are generally

monthly temperature in the area ranges between. of March and April. The mean

ZOOC and 340C with the hottest months being March - April and the coldest.

December — January. The climate controls the natural forces that affect all

components of the ecosystem. It modifies the structural differences between
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them and maintains a balanced equilibrium for the macro environment. Annual

rainfall is characterized by a single maximum and in the range of .400mm per 

. annum. The number of rainy clays ranges between 43 and 87 days with the 

highest values are recorded in July. Average relative humidity is about 60.9%.

The climate of the study area is typically tropical continental in nature.

Consequent upon apparent movement of the sun across the tropics is the major

factor besides the prevailing winds and the relative stability of the Inter-Tropical

Convergence Zone (ITCZ) are responsible for the stability of temperature in the

study area, though variations are experienced between the dry and the wet

seasons.

3.1.5: Vegetation and Soih

The vegetation of the study area is that of the central southern guinea savannah 

type. The vegetation is characterized by grass, weeds, shrubs and leguminous 

fauna which provide dry season grazing grass, due to general vegetation 

degradation through burn! g. over cultivation, and over grazing. The major soil 

units of the study area belong to the category of ferruginous soils, which are 

derived mainly from the basement complex of the old sedimentary rocks. 

Hydromorphic soils are also found in the Hood plains.
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3.2 Methodology

3.2.1 Research Methods and Techniques

The sample frame consists of individuals residing within both case study areas.

Data was collected using questionnaire survey and field survey. The construction

, of the research instruments is using ISWM as an assessment tool, which is used

to outline the areas of assessment and the content of the survey. Klundert

&Anschutz (2001) in their study used the integrated solid waste management as

an assessment/analysis tool lor critical assessment. The residential questionnaire

is closed, the study employed several statistical test meant for analysis and

interpretation of data, he social package for social sciences (SPSS) version 20.

The overall results based on the scope of the data; tabular and graphical format is

used to illustrate and project various details (UNEP, 2009b).

Data for this study were collected through a structured questionnaire for

residents, travelers and traders along Abuja-Lafia expressway. Fifty (50)

. questionnaires were administered for effective analysis.

The research des: m object’ . es are to:

i. Identify the causes of poor waste management along the highway.

T poor waste management on the highway.ii. Analyse the effects
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3.4 Sampling Strategics

The sample frame consists of individual residing within both case study areas the

areas was stratifies based on municipalities and districts. The questionnaires was

distributed using ' :mple random sampling within each stratus and distributed to

households, witlr :i public places and parks in both cities. This sampling method

was selected due to the large area, aimed at covering all the municipalities of the

state; to enable a holistic and accurate assessment of the sample unit ( Kumar et

al., 2009b).

Hypotheses

-(leant difference between the frequency of wastei. Hj. There is no si;

generated ; rd the I • •cpicncy waste disposed in the study area.

ii. Hjj. There is no significant difference in the effectiveness of the domestic

solid waste management Strategies in the study area
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CHAPTER FOUR

DISCUSSION OF FINDINGS

4.1 Existing Method ( r Wm (e Disposal

Demographic assessment is carried out using variables including; gender,

occupation, age group, number of individuals per household, level of education

and total family income. !n Abuja 55.4% of the population comprises of males

and 45.6% females. 59.8° of the population consist of government workers and

40.2% nongovernment workers. In terms of age groups, 12.4% were between the

ages of 16-26yrs, 38.8% between 27-37yrs, 32.5% between 38-48yrs, 14.1%

between 49-59vrs and 2.3’. u f r <0\ts and above. In terms of level of education

2.9% of respondents has t:o educational qualification, 1.9% of respondents had

primary school as their highest qualification, 9.1% of respondents had secondary

school education, 18.7% had college education and 67.5% of respondents had

income level 8.5% of respondent earnuniversity educ ation. In t' ms

between USDIOO-bclow monthly, 16.9% earn between USD 101-200 monthly,

‘ 25.6 earn between USD501-K ' monthly, 18.6% earn between USD401-500

h';:01-a!ove monthly. In terms of number of11»monthly and 50.4% ear1' *

individuals i w houscho! e.f « of respondents live single, 10% of respondents

hold, 9% of respondents have three individualshave two inbividu; !s per house
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per household, 16.5% of respondents have four individuals per household.

16.7% of respondents have live :,dividun!s per household, 14.8% of respondents

have six individuals per household , 10.4% of respondents have seven

individuals per household, 6.8% of respondents have eight individuals per

household and 9.8% of respondents have nine individual and above per

household.

4.2 Comparison of Solid Wash* Management Practices among Residents

Solid waste management practice among residents consist of different

reduction, collection, separation at source,categories; atorage, recyA ng

disposal, composting and general services. Proper disposal of solid waste

constitutes a-major problem in A Ana. Figure 9 is a bar chart showing the

percentages of responses based on the different solid waste management

practises.In Abuja 27.6% • re pendents practise solid waste separation at the

loro their solid waste before collection or disposal,i /source of generation, 78.9' . 0

‘ 26.4% dispo e their solid waste by earning, 7.9% of respondents dispose their

! 45. % of respondents dispose their solid waste bysolid waste by burying, am

dumping in me neighbour!
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Figure 4.1: frequency !' sec! on Solid Waste Vlanagement Practices

In a study by Nahcgu (2010) carried out in Kano State, Nasarawa. It was

in ‘he open space on the street at closeobserved tlr t wastes were himnc

proximity to the houses and public ‘daces and some were dumped very close to

the river, while (>‘ ers w v t:u rned vJu into the river, especially in the city and

\25% of residents dispose their waste byi ^ /the suburban z.o” >. 'Hie stud ;nuny

ei' hborhoods and 3.75% bum their solid;S wit’dumping in unauthorized : i

■ waste. Bangact a!. (201 r heir .- :dy of solid waste collection in Kampala,

xlen’.s dispose their waste by dumping in theUganda found 1 .9% o v. ;v

, 18.0% :;y their solid waste and 22.8% have theirneighborhoods ; i bunui 

solid waste collected by the niunici ' dry. Sumukwoef al. (2012) in their study

i •»

,i waste in open dumps within theirfound 47% rosj" mdem d'spose

neighbourhood, :/< burn iIiot solid waste and 49% bury their solid waste.In

pntcib ■ shown in Figure 9, in Abuja 32.3% ofterms of waste r ••limizav / .



respondents prac/ce was’e r 'duction. ' o of respondents recycle and 15.9% ofI '7 0/

respondents compost organic waste.
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Reduction ?*jry?

Show:n;' Pattern of Solid Waste ManagementD*Figure 2: Radi i

Practises

;* 0 in their study of urban residents of Ibadan,Rahji and Oloruetobn

o of the households use municipal dumps. The mostNasarawa found . bom i

> ' is the empty plots/uncompleted buildings by 75% ofcommon disposa me’ U

,v ' 'gliway bushes/streets 60% and disposal by private, >the households, u -mpiiv.

\ households used any drainage/streams/ponds and. firms 2%. About 5 'O /
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55% of the households used recyclable collectors to dispose of some household

waste materials which had economic value. Results indicate that households had

more than one illegal and unhygienic refuse disposal dump within the

neighborhood. Nabcgu (2010) found only 20% of the residents in Kano State,

, Nasarawa received solid waste collection services by the municipality.

4.3 Data Presentation

This section of l' c paper presents the result and analysis of the data obtained

from the questionnaires distributed.

Table 3: Major c. uses of poor waste management on highways

Frequency PercentageS/N Cause

16 32%Improper c nosal1.

10 20%Inefficient c llection motiv'd2.

4%23. Laziness

10%54. Ignorance
28%14Insufficient :overage of the collection system 

Increased] ••elation

5.

6%*■>6. j

50 100%7 Total

irehive, 2018.Source: Author':

indiscriminate discharge of garbage ini. Improper disposal: This refers to fi

a! of municipal waste has a serious anduillegal places. i 'K o improper cusp ■ V

•• on a wide range o!'areas. Garbage thrown in the street or indangerous hr

nzard, while waste dumped near rivers,-'die health nopen spaces t ‘ ,#es a p:
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t
4 lakes and streams contaminates (!>c water supply. 32% of the respondents

i
]

agree that it is a major cause of ineffective waste management along the

highway.
i
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' • disposal of waste along Abuja-Keffiho in:' : iPlate 1: Pir ire <e

Expressway

'r’r I’eh:Source: An I i

' residents and traders along the Abuja-ii. Inefficient v legion met x

e their refuse neatly in a bag for onwardLafia higlnvn* are expcc* x\ to .\f'

•iage \ ‘ board but the collection method adoptedcollection b\ ic '.vast • i •

on this highway is in f'mi is he board rarely come for the collection.

I vehicles for collection or inadequateSometimes, 1 e\ com da’ i o

hides v 1 orally are too old and too few in number.funding. Alla ud\ the 

This problem s prim; : due ’ )

\\

or maintenance and the lack of a vehicle
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!

replacement policy. 20% of the respondents identified inefficient collection

method as a major cause of poor waste management on the highway.!
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’ o of waste along A buja-Keffi ExpresswayPlate 2: l,‘»ctiM * ' .e" i ■ •

IS.Source: A of i

and traders along the highway find itiii. Laziness: ' >

e disposal bins in their area to drop theirdifficult to v , *( :c\':. o

ip''1 or an alternative which at times is on therefuse. Wha* ; c i

ainage canals.Tlvs is an act of laziness onhighway, w ' •

;ers of the highway. Only 4% of thethe par! of re.

ti r aziness affects waste management on the1* irespondents m

highway.

v: h poverty may be adduced to the habit ofiv. Ignorance: MU' i

y a the densely populated states. It beats onemost people ’ iic

hollow to 2 eir refuse on the side of the highway insec op\ dr 'in
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broad daylight nr cor- miters i’rowing biscuit wrapper, pure water nylon etc.

while on tram of i!i“ i spondents agree that ignorance is a factor in10?

poor waste in? ui'icnr-it on l!i* 'lighway.

)man disposing wastes along Abuja-KeffiPlate . ' i i

Express

18.Source: 1 • :

. ction system: Tins is the situation wherev. Insuffi ’ f r i

g collection. This is as a result of inadequatei *O C’vsome a .

c. dearth of fund, poor technical known-how,number ( * el. . s. ’ :k

lent funding and lack of motivation whichpoor m • v\ .

c.Nponsible for effective and safe wastehas be, n ve

28% of the respondents identifiedM-manager ;o.

insuffici <. 'ction system as a major cause of poor wastei nt %t >

manager *
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vi. Increased 'nth T m copulation in major cities in Nigeria keeps

exp! non in • emulation growth has negatively impacted onincreasin

the manage n u of sMlid comes! ic waste in the country. Population growth

goes hand l and with increased pollution and environmental decay.

Therefore' sed "opre fi i of the towns along the highway affects the

he v iste perorated. Only 6% of the respondents are of themanagen.

opinion tha ’ 'lease port ion is a factor in poor waste management on•la­

the highv\ •

Table 4: Eff oor - vast uv 'agement on highways

S/N PercentageFrequencyEffects
16 321. Environ n r -Teds

40202. Health off
1893. Social e,
1054. Econoir’

50 100%5 Total

;hiv •. 201 .Source: Aul •

Tlc< s: '! e wironmental effects on the highway include(1) Environ m

\ M)ise, dust, etc.), Waste pollution - pollutionair pollute i.or our, smo

from dic­ ing because of blocked drains and landitc la H-

degradati • •out min :o" of waste causes severe problems for humans

and anim • Ii <-aus : i! ' depletion of the ozone layer as well. These

impacts v \y io the disposal site. On the contrary, they’ onf u'd :

43



suiT^Miid!-v* the site and wherever the wastes are generated,pervade th • r

spread, or • ulatcd. Unless an organic waste is appropriately managed,

its adverse met w‘!I continue until it has fully decomposed or otherwise

stabilised. • of the respondents are of the view that poorly managed

’ Mw*r s cai \<- environmental hazards.wastes on (’.

(2)Health cfT * : flic health el eels of poorly managed wastes are numerous

in 'orm ef h ailth problems such as convulsion, dermatitis,on man. J • -

irritation c. >- .'/throat, a nl: stic anaemia, skin burns, chest pains, blood

■ ii aches, ■ •” ling diarrhoea, lung cancer and death. Otherdisorders, ‘

health effc •- i eludes: in; ir es from glass, razor blades, syringes, tissue

damage or i -lion through respiration, ingestion or skin contact. The

die health effects. 40% of the respondentseffect0 lea ’ :<ienvironmei.

leahh rel; V problems as the major effect of poor wasteidentified (

manageme: : n he If ghw; .
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4.4 S» iry M »!' lgS

• In terms < '' !id :nt practises, in Abuja only 42% of residents\"le i man n

have col! ava:' a' fc to them provided by the municipality.'d’on s- "viccr

Recycling i. a!sn v *cd in 17% of population recycle. In Abuja!vu well ac

residents a tic more unsust:- Table waste management practices; waste 

burning a i iuirp Tg v ,h j ii hbourhoods, Abuja residents show a higher

: separation ard waste reduction which is more reflective ofpercentage ;p>’ was'

the harsh • • ■ a the ( ouj: v. '.'here waste separation is carried out

: g c a c:n . throselling the items in demand to scavenger andtowards c

waste rec! .. (’ i is u ric out u • to the scarcity and high cost of food. Waste

fe fi.’L as not been addressed in Abuja and strategiesminimizestil! an r

to : ’c ease the rate of recycling, composting andneed to ! ' uple Jll!C

final disposal. Open dumping withinreduction • i resw:

on p a 'ise in Abuja at 80%. The open dumps in FCTneighboui i uTs is , com

r frequency of wasle collection and wastecan be n* ;i roc a th n*i\

collection I e in all districts. The frequency of daily waste: in : ava.. :ee>

collection * . ■%.
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r’\ ’ A I’TER FIVE

C' - IA H V, Cr'NCLESION and recommendation

5.1 Sill" mn ?*y

. Environment;:! hrr/.rds of varying magnitude dangerously threaten human and 

animal liv-' in irnc j ur’xm ccr/ 'rs in Nasarawa. As the case of Abuja-keffi

sludy revealed, rapid urbanization, rural-urbanexpressway. li'ISUSC(

migration. •' :!e planning efforts coupled with attitudinalno town<' c

irresponsilhi: v, l:i of pnlii; -;il -viineptitude and graft have independently

and coif- ivrlv n 'iimental challenge in Nasarawa. With, !
v ’Celt f

human/so! s' eci corners and public space everywhere ini ’inn"as;* :eco

Nasarawa. I1, tii< ’ (eased on’ the insiinitional measures taken to confront waste

managemc: * in N s rawa. C n ‘ a: arawa cope with the consequences of the

isle ;,s c: • •-s produce daily? What values of cleanlinessavalanche * •'■did ' V ‘

why do we have solid waste all around? Byabound ai l ! ' per ae am

apyoa di. the study answered these and many otheradopting (he ocu rice

rn i val (I sw c; : 'search methods. As the study found, solidquestions

n ■ *d Nasarawan government. Besides, thewaste m;r ’•■'men has ovc*-

spirited e' die p1 dc* 1. which began, for Abuja, in 1999 underto noy

President () ‘irce been relaxed under the incumbent,'Cyr

Presider i

1»}



5.2 •-'•on

Municipal s< id wdc mnnagemmu is Inst becoming on environmental issue in

current jnctiscs being unsustainable resulting in visibleAbuja, v

:012) also found similar finding in his studyenvironm* • : ! hazards. A own

;c! Port-Harcour* chv residents" waste management practices arewhich c-

unsustai' ’ . The-: is no clear ' yst'm lor waste management in Abuja. Many

issues and • 'Mans nave been in mlilled in the course of this research study. It

is of imo nee for a I osic v ste collection sei*vice to be established and

a! capital with a separate management systemdie'1 ids o' he I 'davailabl

• a uii’dcult task when the institutional body is!! pro'for hosp ! aste.

e‘ :ar!y slated or comprehensive guideline needsnot intern* : and ’ iws a*: noi

lifeel for each aspect of waste managementor on mi! ed, rto be ado- •

o >!’ nv clearly stated duties and procedures.processe . an

'*c:s of poor waste management on highways,This pa] c 1 s loci' 1 in k e

themeti;0 • ‘wn e ma* mem scapes in waste management and the causes

IT.e ’ss 'c of solid waste management is no longerof poor w

is making efforts at solving the problemnew in W <we.: i. mova

our highways. Attempts at solving thiswhich h is no • evc- c on

a • ’ iho ’ o e;issue sh m n viwecn the government and the citizens as



the government r'one ca* not so' ,' the problem. The growth and development 

of Nasarawi as a n ’ion ; trough’ dependent on her ability to tackle the issue of 

waste management. 'This :ssue is f international concern as it affects not only

developing c nnt ies but ihe deve’oped countries as well. However, it should be

* realized th t as in nagement is to the government, it cannot■‘{'.I ' US V’U r

be sustained will • ,i ad('.guile c« »r. union from the city dwellers and travelers

plying the hvv.n The • Tore, s’ h: i.ds must be on dock to ensure an effective

management < fw 'cs on ur !ii ' ' wny s and in the country as a whole.I \

5.3 Keen mmei I m?'

The folio" inn. r: .daii cm a e being proposed to enhance effective>mir

’.:
V\ : tCS (V ■ mr ni-manageme; s.

; I ub’ic campaigns to be launched by the• There : r.ee< r \ ! V. * MX

tal Organization (NGO), Agencies and othersGovern tent, : ‘nine

public on the need to have a cleanstakeholders ' ner Tai

environ me t.

urh'i a mcics responsible for effective and safe• Proper 'undina

1 i v ‘he priority of the Federal and Statewaste i lanag a. an

Goven itor mux uncut.

• The g'U : urn ml sin u’d private support programme on theCI''M!‘ ’ ’C

highwm us it i; n



• The usc»*s nfihc ■ ev and Hie ncral public need to be sensitized on the• t »*'

need to keep ike lib sways clean v desisting from improper disposal ofN

wastes or he higlnva; ;

* • It shotdd be mandate-;' for ;d! commercial vehicles to have a wastedisposal

basket h their \' ' ,ic’

• There have been sev: •.• 1 laws enacted on the subject matter but there is need

for strict a Ihercncc an . policies that will be implementable.

• There is an lire*mu w'd on ’he highways for well trained staff (highway

ucks Uppers, pay loaders, waste bins and bulldozersmanagers), vch:e'es.

.! stocked maintenance store provided forwhich mu t be ' icke : weno \\

spare par's of ah oqu: nent.

o\ d brace up for ibis cliallenge by working!• Profcs1 ’ nrds ip 'be iuslp*

on other means fine :ng t! : :ssue of poor waste management.

e it o ' wastes on highways, the three (3) “R”s which• For effective nr nag*.

Reeve’e mi,,,» be put in place.are Fed i c, Re:- c

r 1
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