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Abstract  
A large amount of solid wastes is generated from homes. Household waste 

accounts for major amount of solid rubbish, some are reusable and others non-

reusable. The generation of waste is an inevitable part of human activity. About 

85.8% of Nigerian waste is generated by households of this about two thirds of 

wastes are dumped indiscriminately on the streets and in the drains thus posing 

serious environmental health hazards. Every household activity results in solid 

waste generation and it is becoming more and more acute in the current 

technology- driven days.  The composition and generation rate of domestic solid 

waste in Chikun local government area, Kaduna state, Nigeria was assessed by the 

use of data on domestic waste composition and quantity of domestic waste 

generation sourced through field and questionnaire survey. The study was 

conducted on 396 respondents which were selected using systematic random 

sampling from the five urban wards in Chikun LGA. Data were analysed 

descriptively. The results from the study was then applied to determine the waste 

management option for the domestic waste in Chikun LGA.  Results showed that 

76% of the waste generated in Chikun LGA were biodegradables which are mostly 

vegetables and food waste which weighed 1106.7kg and 542.9kg respectively. The 

average domestic waste generations in Chikun LGA are 455.8kg/day, 

1.2kg/household/day, and 0.66kg/capita/day. The average bulk density was found 
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Introduction 
The generation of waste is an inevitable 

part of human activity. It is produced 

either as a by-product of production 

process or arises from municipal or 

domestic activities, 

industry/manufacturing, agriculture, 

construction, hospitals/medical and 

tourism sectors. About 85.8% of Nigerian 

waste is generated by households 

Izugbara and Umoh (2004), of this about 

two thirds of wastes are dumped 

indiscriminately on the streets and in the 

drains thus posing serious environmental 

health hazards, Lawal (2005). Every 

household activity results in solid waste 

generation and it is becoming more and 

more acute in the current technology- 

driven days. Even though methods, 

procedures and policies are mandated to 

reuse and recycle, there exists a gap when 

it comes to practical reality. Hence, solid 

waste management is a major priority 

issue all over the world (Sheeba and 

Mohd, 2007). 

The American Solid and Domestic Waste 

Disposal Act (1965), defines domestic 

waste as garbage, refuse and other 

discarded materials including solid and 

sewage resulting from the activities in the 

household. Domestic waste is solid waste 

comprised household hazardous waste 

such as automotive products (e.g. 

antifreeze, fluids, motor oil, oil filters, 

gasoline, polish and wax), batteries 

(home and vehicle), electronics (e.g. TVs, 

computers, laptops, cell phones, printers, 

fax machines, MP3 players, 

DVD/CD/tape players), light bulbs, 

household cleaners, mercury containing 

items such as thermometers and 

thermostats, paint products, garden 

chemicals (pesticides, herbicides, 

fertilizers, insecticides), and swimming 

pool chemicals (USEPA, 2007). It also 

contains garbage and rubbish (e.g. 

bottles, cans, clothing, compost, 

disposables, food packaging, food scraps, 

newspapers and magazines, and yard 

trimmings) that originate from private 

homes or apartments, Ezeah (2010), 

Suthar and Singh (2014), 

Igbinomwanhia, Obanor and Olisa 

(2014).  According to Hoornweg and 

Thomas (1999), residential or household 

to be 1484.8kg/m3. The high percentage of the biodegradable waste and amount of 

waste in general calls for an urgent attention as this could lead to adverse health 

effects. Based on the results of this study, it was recommended that an integrated 

solid waste management system consisting of incineration with energy recovery 

process, composting of household waste and enhanced recycling and sanitary 

landfill be established for the people of Chikun LGA, Kaduna State. 

 

Keywords: Composition, Generation rate, Households Waste and Chikun. 
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refuse is generated from single or multi-family dwellings which give rise to food 

waste, paper, cardboard, plastics, yard waste, wood, glass, metals, ashes. Domestic 

waste includes what is from domestic premises, caravan sites, residential homes, 

educational establishments (schools) and nursing homes (and probably hospitals) 

(Ilegbune, 1994), it can be organic or non-organic. Nigerian urban domestic waste is 

characterized by polythene (plastic) materials, glass and plastic bottles, aluminium 

cans, papers or foil wrappings and other throwaways—all potentially recyclable 

products (Abdullahi, Ajibike, Man-ugwueje, and Ndubu 2014). 

The composition and characteristics of municipal solid waste is influenced by certain 

factors, which include the area (residential, commercial, etc.), the economic level 

(differences between high and low-income areas), the season and weather (differences 

in the amount of population during the year, tourist places) and culture of people living 

or doing business in the area. High-income areas usually produce more inorganic 

materials such as plastics, cans and paper, while low-income areas produce relatively 

more of organic waste (Napoleon, Kingsley and Joan, 2011).  

A number of socioeconomic variables may affect the quantity of solid waste generated 

each day by a household. These include religion, family size, family employment, age, 

education, land status and duration of stay (Gupta, Mohan, Parsad, Gupta, and Kansal 

1998), (Sharholy, et. al. 2008). About 85.8% of Nigerian waste is generated by 

households (Izugbara and Umoh, 2004). It is estimated that an average Nigerian in the 

urban or rural areas generates about 0.49 kg of solid waste per day (Solomon 2009).  

In Nigeria municipal waste density generally ranges from 280-370 kg/m3, Waste 

generation rate is 25 million tons annually and daily rate of 0.44-0.66 kg/capital/day 

(Ogwueleka, 2009). These wastes (Municipal Solid Wastes) as observed by Ojo 

(2008), are generated mostly in urban centres. 

Domestic Waste Management has become an area of major concern in Nigeria today. 

It appears to be a losing battle against the harmful consequences of unguided waste 

and the attainment of a clean healthy environment for all Nigerians. It is common sight 

in Nigeria today to see heaps/accumulation of festering waste dumps in our urban and 

commercial cities. All sides of residential apartments, the drains, the highways, 

corners of major or and minor streets, undeveloped plots of land have all become waste 

dumps for many households. As one writer puts it, waste increases in a geometrical 

progression and collection and disposal is at an arithmetical progression (Akinwale, 

2005).. 

Chikun LGA has experienced rapid urban growth, between the early 90s and 2004. 

The population had increased from an estimate of a hundred and fifty thousand 

(150,000) in 1994 to an estimate of three hundred and fifty thousand (350,000) in 2003 

due to several reasons which include the immigration of people into the area as a result 

of religious crisis in Kaduna north and Kaduna central (NPC, 2004). The population 

of Chikun rose to three hundred and sixty eight thousand, two hundred and fifty 

(368,250) in the 2006 census (FRN, 2007). With increase in population and 

concomitant rising demand for food and other essentials, the amount of waste 

generated daily by households has been on the increase. The residents of chikun LGA  

are characterised by buying packaged commodities, new furniture, cars or clothing, 
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using and throwing polythene bags, non reusable glass, plastic bottles, aluminium 

cans, papers or foil wrappings unnecessarily, buy daily newspapers and replace their 

non-renewable items in a short time. However, the waste generated is, in most cases, 

not properly managed. Hence, this has huge consequences in terms of collection, 

disposal and the elimination of waste. The study therefore is aimed at evaluating the 

composition, generation rate and the precise quantity of waste generated by Chikun 

LGA for the determination of best waste management option. 

 

MATERIALS AND METHOD 

The study population included the urban residents of Chikun LGA.  This is made up 

of Nassarawa, Rido, Yelwa, Narayi, and Sabon Tasha wards. These wards were chosen 

because they are the developed parts of Chikun LGA and urban areas are known for 

the high generation of waste.  NPC (1991) found the total population of these urban 

wards to be 211,916. The researcher therefore projected this population to year 2017 

and a total population of 405,926 was obtained and used as the target population.  The 

population projection was done using an exponential formula given as follows; 

Nt = P e (r*t) 

Where Nt = number of people at the future time 

 P = population at the beginning time (present population) 

 e = natural logarithm base of 2.71828 

 r = rate of increase divided by 100 

 t = time period involved 

 

The construction of the sample frame was done to ascertain a good representation of 

the sampled communities in the study area. Since the population is a finite one, the 

application of a statistical formula becomes imperative in determining the sample size. 

The sample size was obtained through the application of Yamane’s (1967) sample size 

selection formula for a finite population as applied by Uzoagulu, (1998). The formula 

is given thus: 

S =  
𝑵

𝟏+𝑵(𝒆)𝟐 

                         Where S= sample size 

N= finite population of the study area 

e= Error margin or level of significance (0.05) 

1= constant 

 

Three hundred and ninety eight (398) respondents/households were therefore selected 

for the administration of questionnaire and collection of waste. Because waste was 

collected from various households, it is also imperative to ascertain the number of 

households to work with. NPC (2010), gave the number of households in Chikun LGA 

to be 79451 having an average size of household of 5. 

Cochran, (1977) proportional allocation formula was used for the allocation of 

questionnaire and collection of waste from each ward. 

n = 
𝒏𝒊(𝒏)

𝑵
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Where ni = Population of the community (group) 

 n = total sample size 

N= Total population of the study. 

 

The population of each ward was divided by the average size of households in the 

study area (5) in order to get the appropriate number of households visited. 

The number of questionnaire and the number of households visited in each ward is 

given in Table 3.1 

 

Table 1 Population and Number of Questionnaire given to each ward in Chikun 

LGA   

S/N Wards   1991 Pop.   2017 Projected Pop.   Size of Households    No. of 

Questionnaire 

1      Narayi            26559                    50874               10175                                50 

2      Nassarawa      68021                    130294             26059                               128 

3      Rido               10218                     19573                3915                                 20 

4      Sabon Tasha   32213                     61704              12341                                 60 

5      Yelwa             74905                     143481            28696                                141 

Total                        211916                  405926            81186                                398 

Source: Adapted from NPC (1991) and author’s computation (2018) 

 

A purposive sampling technic was applied for selecting the urban wards of Chikun 

LGA, this is because of the peculiarity of urban centres in waste generation and then 

a systematic random sampling was used for the administration of the questionnaire 

and the households visited.  

Each systematic randomly selected household was visited several times. In the first 

visit, contact was made and participation consent requested. Upon approval, a second 

visit was made to distribute plastic containers to the respondents for storing their solid 

waste. Subsequent visits were made at the interval of two days for the period of twenty 

one days to collect the solid waste generated from each household using five trained 

collectors equipped with a wheel-barrow each and personnel protective equipment.  

Alongside the questionnaire administration, wastes were sorted into ten categories to 

be the compositions of the household waste. These were food/putrescible, vegetables, 

paper, plastic, glass/ceramic, fabrics, wood, metal, electronic waste and “others” 

according to Bichi and Amatobi (2013). Others represented solid waste that were not 

identifiable or did not fall into the first nine categories. The responses received were 

descriptively analysed using frequency tables. 

For the determination of the quantity of waste generated by Chikun LGA for each 

ward, the solid waste collected at the interval of two days were quantified by 

calculating the per capital household waste generated for each ward and the bulk 

density of each zone was determined. The per capital generation was calculated by 

dividing the weight of the waste collected from each ward by the number of 

households/respondents in that ward. For the determination of bulk density of the 



322  africascholarpublications@gmail.com                                                                               

 2019 
 

 

waste, a plastic container of capacity V = 0.02m3 was used and its weight determined 

as W1 (0.69kg). The contents of the container were settled by dropping it three times 

from a height of 10 cm; and again more waste was added to fill it (EPA, 1996). The 

procedure was repeated until the container was completely full. No pressure was 

applied to the waste in the container to avoid altering the bulk density. The filled 

container and its contents were weighed to obtain a weight W2. The bulk density 

(kg/m3) was calculated as follows:    

Bulk density =
𝑊2 − 𝑊1

𝑉
 

 

RESULTS AND DISCUSSION 

Composition of Domestic Waste 

Fig.1 shows the constituents of waste generated by households. Respondents were 

asked the type of waste mostly generated in their homes and the data gotten was 

analysed and shown in Fig.1 

 
Fig. 1 Average Composition of Household Waste Generation 

Source: Field Survey (2018) 

 

It was observed that most of the waste generated were vegetables (41%) and food 

(22%), followed by paper waste (9.6%), cloth and fabrics (2.5%) and wood (1%). 

Other categories of waste were plastic (12.4%), glass (5.5%), metals (1.5%), 

electronics (0.5%) and others constitute waste that do not fall under the above nine 

classes of waste. These include, sand, ashes, animal waste, disposable diaper, sanitary 

napkin (4%). It is therefore evident that most (76%) wastes generated in the study area 
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are biodegradable, which include kitchen waste like food remnants, fruits and 

vegetable peels. This agrees with the findings of Adogu, Uwakwe,  Egenti, Okwuoha, 

and Nkwocha, (2015) in Owerri municipal which showed that the major type of waste 

generated from households was food residues  (97.1%), followed by vegetable 

(95.4%). It  is also similar to findings of Modebe and Ezeama, (2011) on household 

solid waste management in Awka in which the commonest type of waste generated 

was garbage (100%), followed by cellophane bags (99%). The result also conforms to 

that of Bichi and Amatobi (2013) who found that 57.5% of the solid waste generated 

in Sabon gari area of Kano is made up of food/putrescible matter and vegetable matter. 

It is however different and higher than the household waste generated in the city of 

Johannesburg, South Africa in which 67% were household wastes, 23% from 

commercial activities and 10% industrial activities (Ogola, Chimuka, and Tshivhase, 

2011).   

Plastic materials are as much as 12.4% of the total solid waste being generated in the 

study area. The plastic materials are mostly made of food-related packaging materials 

such as cellophane bags, polythene bags, sachet water bags, rice bags, etc. This is a 

pointer to the fact that the traditional packaging materials for food items that used to 

be of biodegradable material such as green leaves have been replaced by plastic 

materials which are not easily biodegradable and waste minimization in the study area 

is not fully practiced.  Paper materials, glass/ceramics, and metals (mostly cans which 

would have been reused or recycled) were 9.6%, 5.6%, and 1.5% respectively. 

Reduction has been a very useful method of managing these types of waste. The 

electronic wastes (0.5%) although, quantitatively small mostly because of the reselling 

system, could have significant negative environmental impact considering its potential 

toxic character. 

 

Weight of Individual Components of Domestic Waste Generated 

A field assessment was done to measure the weight of individual component of 

domestic waste generated by the respondents in the urban wards of the study area. 

Table 2 shows the result.  

 

Table 2 Weight of Individual Components of Domestic Waste in Kilograms (%) 

Generated by Wards 
Components    Narayi           Nassarawa            Rido                  Sabo                 Yelwa                Total                      

Food               108(16.2)               99.7(16)             102 (15.5)              126.6 (17.1)          106.6 (21.2)          542.9 (17)    

Vegetable       221.5 (33.1)           214 (34.4)           255 (38.8)            236 (31.9)          180 (35.8)           1106 (34.7) 

Glass             37.2 (5.6)              35.5 (5.7)           33.9 (5.2)             43.3 (5.8)           24.2 (4.8)            174.1 (5.5) 

Plastics         108 (16.2)               102.2 (16.4)         92 (14)                  108 (14.6)           71.8(14.3)             482.4 (15.1) 

Papers          37.4 (5.6)               32.8  (5.3)          29.5 (4.5)             45 (6.1)               23.1 (4.6)            167.8 (5.2) 

Metals           34 (5.1)                   29 (4.7)               28.4 (4.3)            37.9 (5.1)            19.9 (4)               149.2 (4.7) 
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Wood             27 (4)                     26.1 (4.2)             35.4 (5.4)            31.5 (4.3)            15.8 (3.1)             135.8 (4.2) 

Electronics    24 (3.6)                  22.1 (3.6)            22 (3.3)               29.7 (4)               13 (2.6)              110.8 (3.5) 

Cloths            35.9 (5.4)               28 (4.5)              26.7  (4)              39.6 (5.3)           18.7 (3.7)            148.9 (4.7) 

Others           35 (5.2)                  32.6 (5.2)           33 (5)                  42.7 (5.8)           29 (5.8)              172.3 (5.4) 

Total              668 (100)                622 (100)           657.9(100)           740.9 (100)        502.1 (100)          3190.9 (100) 

Waste/          1.10                           1.10                     1.04                      1.04                    1.8                        1.2 

household/day        

Source: Field Survey (2018) 

 

It can be seen from (Table 2) that vegetable has a weight of 1106.7 kg (34.7%) which 

is the highest, followed by food waste with a weight of  542.9kg (17%). It was clearly 

seen from the study that, in all the wards studied, vegetable and food wastes were the 

main constituents of domestic waste followed by plastic/polythene bags with a weight 

of 482.4kg(15.1%), glass/ceramics weighing 174.1kg (5.5%), papers/cardboards was 

167.8kg(5.2%), metals =149.2kg(4.2%), cloths, 148.9kg(4.7%), wood 135.8kg 

(4.2%), electronics 110.8kg(3.5%) and others which include sand, ashes, batteries etc. 

weighed 172.3kg (5.4%) giving a total weight of 3190.9kg/21days of waste generated 

in Chikun LGA. This is similar to the study of Suthar and Singh (2014) which found 

out that food/kitchen waste was found to be the major fraction (79.8 %)  in house hold 

in Dehradun of Uttarakhand State, India followed by plastic and polythene bags (7.58 

%), paper 243 (5.88 %), miscellaneous items (textiles, rubber, metal scrap, dirt and 

silt, wood, soiled paper etc. = 244 4.39 %), cardboards (1.68 %) and glass-ceramics 

(0.64 %). Result also coincides with the studies on waste composition in some 

Nigerian cities by Ezeah, (2010) which indicates that the main components of Nigerian 

household waste is;  putrescibles (47%), plastic film (13%), cardboard (9%), paper 

(7%), dense plastic (7%), glass (4%) and metals 3%. The remaining components 

constitute just about 5% of the entire weight of sample. It can be inferred that majority 

of the house hold waste in Chikun LGA and in Nigeria as a whole according to Ezeah, 

(2010) is biodegradable. From table 4.5.4, it can be further said that 455.8kg/day of 

waste is generated in the study area, this result does not match with that of 

Igbinomwanhia, Obanor and Olisa (2014), who found that Amassoma, Bayelsa state 

Nigeria generate a total solid waste of 1115.2kg/day from domestic activities. Table 2 

also revealed that the average weight of waste/household/day in the study area is 

1.2kg. This result is lower than that of  Bichi and Amatobi (2013) who found that in 

Sabon-gari area of Kano, the average weight of waste/day was 1.6kg.  

 

Per capita Household Waste Generated in Chikun LGA  

Table 3 displays the result of the per capital household waste generation obtained from 

field assessment in the urban wards of the study area. 
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Table 3 Per capita Household Waste Generation in Chikun LGA 

   Narayi Ward        Nassarawa Ward                   Rido Ward              Sabon Tasha Ward                     Yelwa Ward 

   TW/kg/  No.   WG/kg      TW/kg/  No.   WG/kg           TW/kg/ No. WG/kg            TW/kg/ No.   WG/kg                  TW/kg/  No.   WG/kg

  

   day       rsdts  cap/day      day       rsdts  cap/day           day      rsdts cap/day              day     rsdts  cap/day        day       rsdts  cap/da 

Days  

1   32.5 50       0.65      30.2     128    0.2           31.8       19        1.7  35.7 60 0.6        24.8      141      0.2 

 

2   32 50      0.65      29.7    128   0.2           31.3      19         1.7  35.5 60 0.6        23.8      141      0.2 

 

3  31.7 50       0.6      29.6    128   0.2           31.3      19         1.7  35.3 60 0.6        23.9      141      0.2

  

 

4  31.1 50       0.6      29.7    128  0.2           31.4      19         1.7  35 60 0.6        23.7      141 0.2 

 

5  23 50     0.45      29.4    128  0.2           31.2      19        1.6  35.2 60 0.6         24      141 0.2 

 

6  31.7 50      0.6      29.3    128  0.2            31        19         1.6  35.3 60 0.6        24.2      141 0.2 

 

7  31.7 50      0.6      29.5    128  0.2           31.3      19        1.7  34.9 60 0.6        23.2     141 0.2 

                 

Mean  31.8            0.6                    29.6                 0.2             31.3               1.7                   35.3                       0.6         23.9                 0.2 

 

Average/cap/HHW = 0.6 + 0.2 + 1.7 + 0.6 + 0.2 = 3.3 

                                               
𝟑.𝟑

𝟓 𝐰𝐚𝐫𝐝𝐬
  = 0.66kg 

Source: Field Survey (2017) 
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Keys: Rsdt. = residents, TW=Total Waste, WG=Waste Generation, 

HHW=Household waste, Kg=Kilogram 

 

Table 3 revealed that the per capita household waste generation for Narayi, Nassarawa, 

Rido, Sabon Tasha and Yelwa wards are 0.36kg/capita/day, 0.37kg/capita/day, 

0.35kg/capita/day, 0.35kg/capita/day and 0.60kg/capita/day respectively. Therefore 

the average per capital household waste generation in the study area is 

0.41kg/capita/day. This result is lower than that of Ogwueleka, (2013) who found that 

the average daily per capita household waste generation In Abuja is 0.634 

kg/capita/day. Bichi and Amatobi, (2013) found 0.31.kg/capita/day in Sabon-gari area 

of Kano.  Dauda and Osita (2003) obtained 0.25Kg/capita/day for Maiduguri, 

Igbinomwanhia and Olanikpekun (2001) found 0.56kg/capita/day for Mushi, Lagos 

and Solomon (2009) quoted 0.49Kg/capita/day for average Nigerian communities 

with household and commercial centres. 

 

 

Bulk Density of Household Solid Waste of Chikun LGA 

A field exercise was conducted to determine the bulk density of domestic waste 

generated by the respondents. Table 4 displays the result. 

Table 4 Bulk Density of Household Solid Waste of Chikun LGA by Ward 

 

          Narayi               Nassarawa         Rido                  Sabon Tasha              Yelwa  

 

Day Density (kg)/m3 Density (kg)/m3   Density(kg)/m3     Density(kg)/m3   Density

 (kg)/m3 

 

1   1590    1475     1555          1750       1205

  

2   1565    1450     1530          1740       1155 

3   1550    1445     1530          1730       1160 

4   1520    1450     1535          1715       1150 

5   1565    1435     1525          1725       1165 

6   1550    1430     1515         1730        1175 

7   1550    1440     1530         1710        1125 

Mean    1556    1446     1531         1729        1162 

 

Source: Field Survey (2018)  
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Table 4 reveals the average bulk density of Narayi, Nassarawa, Rido, Sabon tasha and 

Yelwa wards to be 1556kg3, 1446kg3, 1531kg3, 1729kg3 and 1162kg3 respectively.  

Therefore, the average bulk density of the study area is 1484.8kgm3 which contradicts 

that of Bichi and Amatobi (2013) who found the bulk density of Sabon gari area of 

Kano state to be 259kg/m3. This result does not agree with the national average 

obtained by Diaz and Golueke (1985). Bulk density is important for the selection of 

waste collection equipment. For example, compactor trucks are most effective if the 

waste has a low bulk density (UN-Habitat, 2011). 

 

CONCLUSION 

This study has been able to assess domestic solid waste composition and generation 

rate in Chikun LGA of Kaduna state, Nigeria. Results  indicate that biodegradables 

wastes are the major components of the domestic wastes in Chikun LGA, these 

comprise of vegetables, food and papers that can be efficiently used for the generation 

of added-value products e.g. compost/manure, biogas, digestive slurry etc. Data on the 

quantity and generation of waste are useful in planning for collection and disposal 

systems and also serve as a tool in checking the increasing waste crises in the country.  

The average domestic waste generation in Chikun LGA is 455.8kg/day, 

1.2kg/household/day, and 0.66kg/capita/day. The bulk density was found to be 

1484.8kg/m3. These results show that there is need for urgent attention to be paid to 

the issue of domestic waste as the adverse environmental effect resulting from the 

increase generation of waste in Chikun LGA is on the increase. Bases on the results, 

it is suggested that an integrated solid waste management system consisting of 

incineration with energy recovery processs, composting of household waste and 

enhanced recycling and sanitary landfill be established for the people of chikun LGA, 

Kaduna State. 
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