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Abstract 
The management of solid waste has become a problem to the environment 

and has remain a growing one. The provision of strategies to deal with this 

perennial issue is therefore necessary. Solid waste dumpsites are on the 

increase at various parts of the institution due to the lack of secure landfill 

and used of several solid waste disposal methods. The study was aimed at 

assessing the solid waste management at Nuhu Bamalli Polytechnic, Zaria 

UPE main Campus with the viewed to advocating measures to improve 

solid waste management. The research design utilized was field survey 

using questionnaire and photographing for primary data. A convenience 

sampling method was used on the study population; with sample size of 118 

questionnaire comprising staff and students. The study shows that garbage 

16.98% and plastic material 14.15% are the least type of solid waste; paper 

41.51%  and pure water packaged 27.36% are the major solid waste type. 

26.42% of the respondents indicated that inadequate funding of waste 

management practices constituted the major factor militating against solid 

waste management, on the level of agreement on the use of solid waste, 

mean score of 3.16 to 4.16 above cut off mark suggest that it could be 

effectively used for economic and sustainable development. Reducing the 

activities that unnecessary generate waste with 51.89% was the method 

appropriate to produce less waste. Funding of solid waste management 

practices should be improved and sustained to promote a safe and healthy 

environment. 
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Introduction 
The management of waste has become 

a problem to the environment and has 

remain a growing one, that is of major 

concern to every nation of the world, 

the provision of strategies to deal with 

this perennial issue, is therefore very 

necessary. Ihuoma (2012) observed 

that in developing countries such as 

Nigeria, open dumping of solid waste 

into wetlands, watercourses, drains 

and burrow pit is a prevalent form of 

disposal. This practice has sometimes 

resulted in the littering of the 

surroundings, creates eyesore and 

odour nuisance. 

According to the United State 

Environmental Protection Agency 

(2009), humankind has been 

generating waste, be it the bone and 

other parts of animals they slaughter 

for their food or the wood they cut to 

make their carts. With the progress of 

civilization, the waste generated 

became of a more complex nature. At 

the end of the 19th century the 

industrial revolution saw the rise of 

world consumers, not only did the air 

get more and polluted but the earth 

itself became more polluted with the 

generation of non biodegradable solid 

waste.  

Oseni (2012), collaborated that in 

early pre-industrial times, waste 

generation was not an issue as 

populations were smaller waste was 

disposed of in the ground where it 

would turn to compost to improve soil 

fertility. Nowadays, due to population 

growth and urbanization, the disposal 

of waste has proved to be a major 

public health issue and a vital factor 

affecting the quality of the 

environment. This, especially in 

developing countries has become one 

of the most intractable environmental 

problem today.  

Ayuba (2005), defined waste as 

substance or objects discarded, 

worthless, unwanted or defective or of 

no value for consumption or 

manufacturing process.  According to 

Douglas (2004), solid waste result 

from all the waste arising from human 

and animal activities that are normally 

solid and discarded as useless or 

unwanted. The term solid waste as 

used in this context is an all inclusive 

encompassing the heterogeneous mass 

throw away from the urban 

community as well as the more 

homogeneous accumulation of 

agricultural, industrial and mineral 

wastes. Also, according United States 

Environmental Protection Agency 

USEPA (2009), solid waste is defined 

as any useless, unwanted or discarded 
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material with insufficient liquid content to be free flowing. The need for healthy 

environment is very important to everybody; it may differ from place to place, 

not in the fundamentals but in complexity.  

The effort to root out this monster in our environmental space is not seen  as a 

front burner issue as observed by Oteng- Ababio (2011), that the efficiency in 

solid waste management (SWM) is actively pursued in developed countries, 

however, the same may not be said of their developing counterparts, where 

inadequate access to funds, weak institutional framework, lack of access to 

appropriate technology, little staff encouragement, emergence of less 

environmental compatible products, unending change in consumption trend, 

etc., continue to hinder meaningful pursuance and attainment of sustainable 

efficiency in the sector. 

Igbinomwanhia (2011), states that waste management is a process whereby 

strategic combination of methods are employed to efficiently regulate waste 

from source of generation up to the final disposal point and the aim is to 

maintain a perpetually safe and healthy environment at minimal cost. Narayana 

(2009), maintained that waste management has been identified as a challenge in 

many countries all over the world, much more so in developing countries, and 

a correlation has been identified between accelerated urbanization, population 

explosion, industrial development and rate of waste generation in cities found 

in such countries. The situation, according to Adeyeye (2014), is that there exist 

an imbalance between the production of solid waste and efficient disposal, this 

is because clear priority has often being given to issues of industrial and 

commercial development without paying attention to solid waste disposal 

facilities. This 

has resulted to waste been piled up along street side and at times totally blocking 

the drive way, this in turn puts the health of the populace at a great risk.  

Good solid waste management is essential for the dignity of institutions and 

communities, it is important for a sanitary environment needed for the physical 

health and social well being of individual and workplace. Since solid waste 

management is very important which impact positively on the productivity of 

workers and students as well as their health and well being and consequently 

growth, it is important that all hands must be on deck to provide adequate 

sanitary services, discouraging indiscriminate disposal of waste and 

overcoming challenges on solid waste management that are hindering 

eliminating this menace.  

 

Statement of the Problem 

Waste management has profound influence on our health, efficiency, social 

behaviour, satisfaction and the general wellbeing of the community. This 
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practice of indiscriminate disposal of solid waste in institutions and 

communities is a menace and an embarrassment to our environment. Solid 

waste poses various threats to public health and adversely affects flora and 

fauna as well as the environment especially when it is not properly collected 

and disposed (Geradu, 1995). As observed by Egunjobi (1986), the problem of 

effective solid waste management has to do with poor social service delivery 

effort which causes unnecessary delays in solid waste clearance. It is either a 

broken down machinery, non maintenance of dumpsters, poorly maintained 

urban streets and roads and irregularities in the designation of land fill site. 

Solid waste dumpsites are on the increase at various parts of the institution, the 

unhealthy disposal and the lack of secure landfill and used of several solid waste 

disposal methods at Nuhu Bamalli Polytechnic, Zaria in managing waste, has 

contributed to the waste management problem, this could be associated to the 

absence of a defined waste management strategy. 

Since solid waste management has been identified to become a challenge, 

therefore the researcher seek to assess the way solid waste is managed towards 

providing better ways to tackle or eliminate the inherent problems in Nuhu 

Bamalli Polytechnic Zaria.  

 

Aim and Objectives 

Aim 

The study aim to assess the solid waste management at Nuhu Bamalli 

Polytechnic Zaria with the view to advocating measures to improve solid waste 

management.  

The study has the following objectives: 

i. To identify the nature of waste being generated at Nuhu Bamalli 

Polytechnic 

ii. To determine waste management strategies, disposal and recovering of 

waste materials in the institution  

iii. To assess the existing solid waste management  

 

LITERATURE REVIEW 

Solid Waste 

Solid waste as defined by Okecha (2000), included by-products of process lines 

or materials that may be required by law to be disposed off. Furthermore, 

Graiser (2007) refers solid waste as solid material which is discarded. This 

definition collaborates the statement that solid waste are usually useless and 
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unwanted products in the solid state derived from various activities and 

discarded by the community from which it was produced.  

 

Classification of Solid Waste 

It is important to note that the classification of solid wastes into types is very 

necessary for waste management planning. It provides useful information that 

enables municipal authorities to organize waste management operations, 

including the frequency of and means of collection, and appropriate disposal 

methods. Bako (2014), maintain that generally, solid waste can be classified 

into three categories. They are municipal solid waste, industrial solid waste and 

hazardous solid waste. 

 

Integrated Waste Management  

Spamer (2009), viewed integrated waste management to includes all policies, 

practices, techniques and technologies that related to the collection, transport, 

processing and/or disposal of waste materials. Integrated Solid Waste 

Management (ISWM) as described by  Bako (2014), is a comprehensive waste 

prevention, recycling, composting, and disposal program. An effective ISWM 

system considers how to prevent, recycle, and manage solid waste in ways that 

most effectively protect human health and the environment. Other various waste 

management concepts are used, and these include Extended Producer 

Responsibility (EPR) and the Polluter Pays Principle (PPP). EPR requires that 

companies that manufacture, import and/or sell products, are held responsible 

for the proper disposal of these products after their useful life. End-of-life 

disposal costs of products will be included in the market price for the product. 

With PPP, the polluting party is held responsible for the costs incurred to restore 

the negative impact of its actions on the environment.  

 

Sustainable Waste Management 

According to Chukwuemeka, Osisioma, Onwuka and Ugwu (2012), that the 

amount of waste generated and how it is managed has profound implications 

for the quality of the environment and for the prospects of future generation and 

that Solid waste management (SWM) is an integral part of sustainable 

development. Chukwuemeka et al (2012), furthered states that, although 

sustainable development means different things to environmental planners, 

ecologists, economists, and environmental activists, it is important to recognize 

that, the fulfilment of human needs also depends on environmental factors such 

as availability of pure water, clean air, adequate living space, and in many 
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circumstances, people’s ability to maintain a spiritual, cultural and aesthetic 

relation with their environment. This calls for management of the environment 

as it affects solid waste management. If solid waste is not managed properly, it 

affects underground water, affect the aesthetic condition of the environment and 

causes health hazards. Adewole (2009), advocated that for sustainable MSWM, 

the process should entail handling of waste (from collection, treatment to 

disposal) in a manner that ensures continued safety of public and environment. 

Girling (2005), maintain that the goal of sustained development and healthy 

economic growth inherently requires careful attention to the environment which 

includes proper management of solid waste. In line with the waste hierarchy, 

the best way to achieve sustainable waste management is to reduce the amounts 

of waste we produce. Also as reported by London Waste Action (2007), where 

waste is unavoidable a sustainable approach is to encourage re-use and 

recycling of products to prevent them from getting into the waste stream. Where 

waste prevention/reduction, re-use and recycling are economically impossible, 

waste is processed to recover their values such as energy. Sustainable waste 

management also seeks to increase co-ordination between the producers of 

goods, retailers, manufacturers, the public, local authorities and all concerned 

with management of waste and reusable materials and equipment.  

 

METHODOLOGY 

In order to achieve the objectives of this research work, the research design 

utilized for the study was field survey using questionnaires and photographing 

for primary data collection. This was aimed at, to physically observed and 

record current situation or present existing condition, thereby enabling the 

researcher to have an indebt understanding of the existing waste management 

practice at Nuhu Bamalli Polytechnic Zaria (NBPZ), Kaduna State. The 

research design enable the researcher to assess and proffer measures to be put 

in place to ensure effective waste management. The secondary data was 

retrieved through an extensive review of past and related literatures. 

 

Area of Study 

The area of the study was Nuhu Bamalli Polytechnic (UPE Main campus) Zaria 

(NBPZ), Kaduna State, Nigeria.   

 

Population  

The population of the study area was four thousand and eighty seven (4087). 

This comprises both the students and staffs of Nuhu Bamalli Polytecnic (main 

campus) UPE Zaria, which includes academic and non academic staffs.  
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Sample Size 

One hundred and eighteen (118) questionnaires were administered.  The 

questionnaires was administered to staffs and the students of Nuhu Bamalli 

Polytechnic, UPE (main campus) Zaria. One hundred and six (106) were 

properly responded to and returned. The researcher utilized the formula as 

provided by (Yamane, 1967: Isreal,1992) to calculate the sample size. A 95% 

confidence level and P= ±10(%) 

𝑛 =
𝑁

  1 +  𝑁(𝑒)²
 

Where n is the sample size, N is the population size, and e is the level of 

precision. Twenty percent of the sample size was calculated and added to the 

sample size to guide against not returned of the questionnaires. 

 

Sampling Technique 

The researcher adopted the convenience sampling procedure because of the 

convenient accessibility and proximity of respondents; hence it was possible to 

distribute questionnaires to staffs and students in the area of study.   

 

Data Collection Instrument 

The instrument for data collection includes questionnaire and photographing.  

 

Data Collection Procedure 

The primary data was obtained through field survey. In order to collect data and 

to meet the set objectives of the research a structured questionnaire and 

checklist based on the aim of this study was designed. The questionnaire 

contained section A and B. Section A was to generate data on respondent profile 

which include, name, gender, status etc. Section B of the questionnaire was used 

to gather information on solid waste management at Nuhu Bamalli Polytechnic, 

Zaria which includes types of solid waste, frequency of solid waste collection, 

factors affecting solid waste collection etc. Some questions in the questionnaire 

entails ranking some variables on a five (5) point likert scale that assessed either 

level of agreement or effectiveness. For example with measure of effectiveness; 

1. Very ineffective 

2. Ineffective 

3. Neither effective nor ineffective 

4. Effective 

5. Very effective 
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A total of one hundred and eighteen questionnaires were personally 

administered and the feed backs were also collected in the same manner. 

 

Data Analysis 

The questionnaire received were analyzed using simple statistical tools such as 

mean, percentages, and frequency. Results obtained were presented in the form 

of tables, charts, and plates.  

 

DATA PRESENTATION, ANALYSIS AND DISCUSSION OF RESULTS 

This chapter deals with presentation and analysis of data collected from 

questionnaire administered at Nuhu Bamalli Polytechnic, Zaria. The analysis 

was arranged according to the research questions and presented in tabular form. 

 

Table 1 Major solid waste type generated in the school environment 

S/ No Solid waste type Frequency 

(No) 

Percentage  

(%) 

1. Paper  44 41.51 

2. Garbage                 18 16.98 

3. Pure water sachet  29 27.36 

4. Plastic material                 15 14.15 

5. Old clothes/ fabrics   -                - 

6. Glass   -                - 

7. Metals   -                - 

Total               106             100 

Source: Field Study, (2017) 

 

Table 1 shows that 41.51% of the respondents held the view that paper was the 

major solid waste generated in the school. Respondents indicate other solid 

waste such as garbage 16.98%, pure water sachet 27.36% and plastic material 

14.15%. None of the respondents indicated old clothes/fabrics, glass and metal 

as major solid waste type in the school. Data from the survey established that 

majority indicated that paper constitute the major solid waste type. Garbage, 

pure water sachet and plastic material were also considered as other solid waste 

types while old clothes/fabrics, glass, metal were not considered. 

 

Table 2 Adequacy of waste collection points  

S/ No Adequacy of waste collection point Frequency Percentage (%) 

1. Adequate     -     - 

2. Inadequate            106 100 
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Total            106              100 

Source: Field Survey, (2017) 

 

Table 2 shows that 100% of respondents indicated that waste collection 

points are inadequate. From the study, it was established that majority of 

respondents were of the view that solid waste collection point were 

inadequate in the school. 

 

Table 3 Method appropriate to produce less solid waste   

S/ 

No 

Methods appropriate to produce less waste Frequency 

(No) 

Percentage 

 (%) 

1. Reusing of things   -            - 

2. Reducing the activities that unnecessary 

generate waste 

55 51.89 

3. Replacement of items with equivalent 

burnt waste 

 21 19.81 

4. Resell/ recycle of the waste items  30 28.30 

Total      106        100 

Source: Field Survey, (2017) 

 

Table 3 shows that 51.89% of respondents admitted reducing the activities that 

unnecessary generate waste. 19.81% and 28.30% of respondents use 

replacement of items with equivalent burnt waste and resell/recycle of the waste 

items while reusing of things was not considered a method appropriate to 

produce less waste. Data from the survey established that majority of 

respondents reduced the activities that unnecessary generate waste to produce 

less solid waste. Only (19.81%) of respondents used replacement of items with 

equivalent burnt waste and (28.30%) resell/recycle of the waste items as 

methods appropriate to produce less solid waste. 

 

Table 4 Problem faced with solid waste during storage 

S/ No Problem faced with solid waste 

during storage 

Frequency 

(No) 

Percentage 

 (%) 

1. Odour  27 25.47 

2. Breeding of flies and insects 17 16.04 

3. Attraction of rodents        14 13.21 

4. Dispersal by scavengers 30 28.30 

5. Visual eye sore        18 16.98 
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Total      106            100 

Source: Field Study, (2017) 

 

From Table 4 majority of respondents that constitute 28.30% indicated dispersal 

by scavengers as a problem faced with solid waste storage.  It can also be 

observed that 16.98% of respondents indicated visual eye sore as a problem. 

16.04% indicated breeding of flies and insect. 13.21% indicated attraction of 

rodents and another 25.47% for odour. Data from the questionnaire survey 

established that dispersal by scavengers as a major problem faced with solid 

waste storage. Odour, breeding of flies and insects, attraction rodents and visual 

eye sore are the other problems faced with solid waste during storage. 

 

Table 5 Major factor militating against effective solid waste management 

S/ 

No 

Factors Frequency 

(No) 

Percentage  

(%) 

1. Inadequate funding of waste 

management practices 

 28  26.42 

2. Poor attitudes of users to available waste 

disposal facilities 

 15 14.15 

3. Incompetence of supervisors  14 13.21 

4. Population   9  8.49 

5. Poor economic condition of workers such 

as poor wages/ salaries 

 14 13.21 

6. Management lukewarm attitude to 

disposal services 

       10   9.43 

7. Lack of orientation program on proper 

waste disposal habits 

16 15.09 

Total     106        100 

Source: Field Study, (2017) 

 

Table 5 shows that 26.42% of respondents indicated that inadequate funding of 

waste management practices was the major factor militating against effective 

solid waste management. 14.15% indicated poor attitudes of users to available 

waste disposal facilities. Other factors are incompetence of supervisors with 

13.21%, population 8.49%, poor economic condition of workers such as poor 

wages/salaries 13.21%, management lukewarm attitude towards waste disposal 

services 9.43% and lack of orientation program on proper waste disposal habits 

15.09%. Data from the questionnaire survey established that inadequate funding 
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of waste management practices as the major factor militating against effective 

solid waste management. Other factors such as poor attitudes of users to 

available waste, incompetence of supervisors, poor economic condition of the 

workers such as poor wages/salaries, management lukewarm attitudes towards 

waste disposal services and lack of orientation program on proper waste 

disposal services militates against effective management of solid waste. 

Population was the least factor militating against waste management. 

 

Table 6 Frequency of solid waste collection 

S/ No Frequency of waste 

collection 

Frequency 

(No) 

Percentage  

(%) 

1. Daily        46 43.40 

2. Weekly        27 25.47 

3. Fortnightly          -                - 

4. Monthly        18 16.98 

5. Don’t know        15 14.15 

Total     106            100 

Source: Field Study, (2017) 

 

Table 6 shows that majority of respondents representing 43.40% indicated daily 

on frequency of solid waste collection. 25.47% and 16.98% indicated weekly 

and monthly. 14.15% don’t know the frequency of solid waste collection. Data 

from the survey established that solid waste collection is carried out daily. Only 

a few indicated weekly and monthly. The rest of the respondents don’t know 

the frequency of collection.  

 

Table 7 Level of agreement on use of solid waste 

S/N Use of waste Frequency of response ∑ƒ ∑ƒ 

(x2) 

Mean Position 

1 2 3 4 5 

1. Farm manure (compost) 8 13 5 28   52 106 421 3.97 2nd 

2. Resell/recycle(scrap item) - 14 13 35 44 106 427 4.03 1st 

3. Feeds for animal 6 35 21 15 29 106 344 3.25 4th 

4. Energy from incineration  9 24 15 25 33 106 367 3.46 3rd 

5. No benefit - - - - - - - -      5th 

1. Strongly disagreed 2. Disagreed 3. Neither agree nor disagreed 4. 

Agreed 5. Strongly agreed  

Source: Field Study, (2017) 
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Data from Table 7 shows the level of agreement to which waste can be use. The 

mean score 3.25 to 4.03 exceeding the cut off mark 3.0 indicated that solid waste 

can be use for farm manure (compost), resell/recycle (scrap item), feeds for 

animal and energy from incineration. Data from the study established that 

majority of respondents were in agreement that solid waste is use for farm 

manure, resell/recycle, feeds for animal and energy from incineration. 

 

Table 8 Disposal method frequently used 

S/ No Disposal method frequently used Frequency 

(No) 

Percentage  

(%) 

1. Burning immediately              17 16.04 

2. Incineration               9  8.49 

3. Deposit refuse in nearby dump site             59 55.66 

4. Deposit in dustbin             21 19.81 

5. Others -                - 

Total             106                  100 

Source: Field Study, (2017) 

 

Table 8 shows that majority of respondents constituting 55.66% deposit waste 

in nearby dumpsite. 16.04% of respondents indicated burning immediately 

while 8.49% and 19.81% of respondents used incineration and deposit in 

personal bin respectively. Data from the survey established that majority of 

respondents deposit waste in nearby dumpsite which served as the disposal 

method frequently used. Burning immediately, incineration and deposit in 

dustbin are other disposal methods in practice. 

 

Table 9 Effective measures that can be used in tackling solid waste 

management problems 

S/ 

N 

Use of waste Frequency of response ∑ƒ ∑ƒ 

(x2) 

Mean 

1 2 3 4 5 

1. Privatizing the waste management 

section 

- 10 9 50 37 106 432 4.08 

2. Orientating the staffs and students on 

proper methods of disposing waste 

- 8 10 55 33 106 431 4.07 

3. Provision of various waste disposal 

options 

- 7 - 43 56 106 466 4.40 
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4. Adequate manpower with availability of 

tools and materials to meet work demand 

- 5 9 40 52 106 457 4.31 

5. 

 

Collaborating with other agencies of 

government 

6 7 20 33 40 106 412 3.89 

1. Very effective 2. Ineffective 3. Neither effective nor ineffective 4. 

Effective 5. Very effective. 

Source: Field Study, 2017 

 

Table 9 shows the effective measures that can be used in tackling waste 

management problems. All the measures with mean score 3.89 to 4.40 

exceeding cut off mark of 3.0 fall in the range of effective and very effective. 

Data from the study established that all the measures investigated are effective 

in tackling solid waste management problems as they all have mean score of 

3.89 to 4.40 above 3.0 which indicates effective. 

     
Plate I: Solid  waste dump site adjacent staff quaters at Nuhu Bamalli 

Polytechnic Zaria.  

Source: Field Survey, 2017. 
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Plate II: Solid waste recovered as compost for farm manure  

Source: field survey, 2017  

 
Plate III: A waste collector carrying a metal container filled with solid 

waste to temporary open dump site at school of engineering. 
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CONCLUSIONS AND RECOMMEMDATIONS    

Conclusion    

Based on the results obtained in the research, the following conclusions were 

drawn. The study concludes that the present method of waste management at 

Nuhu Bamalli Polytechnic, Zaria is inadequate. Furthered more, the final 

disposal method of solid waste is open dumpsites and this is done without 

regards to environmental pollution. There is the need for adopting improved 

techniques towards effective solid wastes management to achieve sustainable 

development and harnessing its enormous benefits. In conclusion, there is the 

need for more funding on the waste management practices and also a change in 

attitude on all concerned regarding waste management at NBPZ. 

 

Recommendations 

1. Funding of waste management should be improved and  sustained to 

promote a safe and healthy environment that encourage learning and 

service delivery. 

2. Waste collection points should be adequately provided and should be 

properly label and marked with signs indicating the type of waste to be 

disposed. 

3. The frequency of solid waste collection should be consistent. This will 

discourage the indiscriminate dumping of solid waste. 

4. The institution should embraced electronic means of communication, 

this can effectively reduce solid. 

5. Orientation and other advocacy for clean campus should be organised to 

educate staffs and students on proper solid waste generation and disposal 

including sorting. Also adequate information should be made available 

to users at dumpsite on how to deposit their waste. 

6. Adequate manpower with availability of tools and materials such as 

Personal Protective Equipment PPE should be avail readily by the 

institution. 
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