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ABSTRACT 

This study examined environmental impacts of wastewater in Gashua town, bade Local 

Government Area of Yobe State. Primary data were obtained through randomly and 

purposefully administered 384 structured survey questionnaires. Secondary data were 

obtained from desk reviews of other literatures, journal and seminar papers. Descriptive 

statistics using Likert rating scale and Spearman’s Rho Correlation were employed for the 

analyses of the data. Findings revealed that wastewater produces foul offensive odour and 

contaminates the air; affects environmental serenity and sustainability; leads to small pools 

of dirty and muddy water (puddle) flows into storm water drainage channels and results to 

urban flooding in the town with percentages of 69.8%; 68%; 69.5%and 62.4% respectively. 

The study recommends strong legislations and enforcement of environmental laws, good 

drainage system and establishment of wastewater treatment plants among others. 
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1. INTRODUCTION 

Environmental quality is a collection of terms such as water purity, air, pollution, noise, 

vegetation, access to open space and the perceptive effects of buildings used to describe 

different characteristics that defined the surrounding of man or the earth as well as the 

prospective effects these environmental quality determinant (terms) mostly influenced by 

human activities could have on physical status of the environment (www.healthpeople.gov. 

2020). Gupta (2019) is of the view that environmental quality is „level and competition of the 

stream of all environmental services, except the waste receptor services‟. This means that 

environmental quality can be referred to various processes or actions carried out in order to 

preserve the state of air, water, land, vegetation and other constituents from pollution. 

Furthermore, environmental quality can also be defined as a set of properties and 

characteristics which explain the constituents and status of the surroundings in either 

generalized or local form as they are being interfered on by man and other organisms. It is the 

quantification or measurement of the situations, form, status or condition of an environment 

relative to the requirements of organisms, species, and human need or purpose (WHO and 

UNICEF, 2017). 

The quality of environment in a real sense defines the quality of life. This is because the 

quality has significant effects on the ways of man‟s life.  It is the focal point of how 

organisms and human inhabit and live in the environment being the basic social phenomenon 

where it places man at the centre of the various processes. The quest by man to have a 

suitable life, despite polluting the environment through various activities has seen the 

applications of technologies and other means to clean the physicochemical environment and 

all that is done to intricate, fancy or flashy the health impacts, in order to have a better life. 

Today, it is no secret that we face an environment which is unfriendly and hostile to our 

aspirations and desire for a better life. Thanks to multifarious activities of man (Mshelia et 

al., 2020). 

The industrialists, environmentalists and conservationists among others have made many 

lawful requests on its inner values within the system we call environmental quality (UNEP, 

2010). In view of this, the national environmental policy is therefore left with the job of 

reconciling the different conflicting issues in the environment that sum up its quality. It is 

vividly clear that to have an environment which is not hostile to man depends on support to 

laws governing the use of the available resources. These laws are expected to be well 

enacted, wisely enforced and interpreted fairly. The UNESCO (2012) describes that a nation 

once generally blessed with the quantity of life is today crying out or in tumult for the quality 

of life because of the activities of man which compromised the quality of his home and 

dispossesses him of qualitative life. Thus, in shaping our environment for improvement of 

life, the relationship between technology and humanity is necessary and should be at its 

centre. It is obvious that pollution affects or dents man's environment and also get chained to 

poverty (UNESCO, 2016). 

Urbanization, population growth, poor town plan, poor drainage channels, and indiscriminate 

disposal of municipal solid waste among others have contributed to the high volume of 

wastewater produced by cities and towns. Similarly, increased wealth and more luxury 

lifestyles have resulted to the production of huge amount of pollutants and contaminants such 

as wastewater which are discarded on daily basis into open space, ponds, rivers and into 

various water systems and consequently degrade the quality of the environment (Mshelia, et 

al., 2020; UN-Water, 2013; WHO 2010). 
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Wastewater when discharged into the environment contaminates both the surface and 

groundwater which serve as the major sources of drinking water in Gashua town as Kankara, 

(2019); Imam, (2012) observed in Kano metropolis where large volume of untreated 

wastewater is dumped directly into water resources or indirectly used for irrigation purposes 

thereby threatening groundwater which is presumed to be of good quality that requires little 

or no treatment. When the wastewater is dumped or disposed without recourse contaminates 

the aquifer levels which in turn affect, in most cases, human health, ecosystems, biodiversity, 

food security and the sustainability of our water resources. These at large affect the water 

quality and the environment as a home of man (Nabegu, 2010; Asiwaju-Bello et al., 2013). 

It is on these bases that the study seeks to evaluate the impacts of wastewater on 

environmental quality taking into cognizance the Sustainable Development Goals (SDGs) 6 

aimed at availability of clean sustainable management of water and sanitation and sustainable 

cities by the year 2030 (UNs, 2016; Dodds, 2015).  

2.1      CONCEPTUAL FRAMEWORK 

Many concepts on wastewater as an environmental problem have been postulated since the 

1970s, regarding the state and future of the environment. Notable of these concepts are the 

concept of sustainability and sustainable development (UNEP, 2010); the concepts of 

environmental sustainable development sustainability and that of common good (USEPA, 

2007 and 2011); concepts of capacity development on environment and environmental 

governance (Peter, 1996); the precautionary principle (PP); Polluter Pays Principle (PPP),The 

concept of Sustainable Development and sustainability that guides the study for better 

understanding of the effects of wastewater on environmental quality and consequences in 

Gashua town. 

2.2 Concept of Sustainable Development and Sustainable City Planning  

The quest for sustainable environment has continued to rise both in developed and 

underdeveloped world due to increasing concerns related to negative social and 

environmental implications caused by the unbridled pursuit of economic growth in the post-

war era in the last century and advancement in the field of technology in 21
st
 century (Pope et 

al., 2004). There has been an increasing movement towards discussion and minimization of 

these issues in many western world nations. The notions behind these ideas and possible 

solutions could be interpreted as "sustainable development" (Pope et al., 2004). One of the 

first attempts to define this concept can be dated from the early1980s, when the United 

Nations Environment Programme (UNEP) published the “world conservation strategy”, 

afterwards broadened and settled in the Brundtland Commission. From then onwards, this 

concept has been continuously discussed and interpreted from different points of view.  

Nowadays, commitment to sustainable development is more than ever imperative to solve 

modern problems termed as „„wicked‟' as well as maintain current society status and ensure 

future generation needs. Although, mixed point of views about this concept prevails, it is 

generally acknowledged that the triple-bottom life cycle assessment, considering the 

environmental, financial, and social impacts, is the most appropriate (Azapagic and Perdan 

2014; NessUrbel-Piirsalu et al., 2007). The former is nowadays the focus of discussion 

among the scientific community, while the inclusion of the latter two are oftentimes paltry, 

creating gaps towards decision making among stakeholders (Weidema, 2006). In another 

development also of importance to the scientific community is the sustainable city planning 

which take into cognize governance in addition to the environmental, financial and social 

impacts as shown on Figure 2.2. It shows a sustainable city planning diagram illustrating the 

basic conditions for achieving the sustainable development goals in such a way that the 
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environment is preserved from generation to generations (Ryclin, 2016). City planning which 

inculcate environment management discourses are increasingly and greatly placed emphasis 

to the idea of sustainability. 

 

Figure 2.2: Sustainability City Planning 

Source: Adapted from Ryclin (2016) 

2.3 Existing Environmental Laws, Policies and Regulations on Water and 

Wastewater Management in Nigeria 

All over the globe, there have been moves of kinds of conventions for better environment 

which has resulted to the postulation of laws, policies and regulations as well as conventions 

aimed at curtailing environmental abuses and encourage management for sustainability. One 

significant constituents of the environment is water often referred to as „„water is life‟‟. It is 

one of the most undisputed resources of the earth craved, desired and needed for various 

processes in the ecosystem and the environment at large. However, it is pertinent to note that 

despite its significance, man through multi furious activities has continued to pollute the 

surface and groundwater by adding contaminants or impurities especially through the 

discharge of industrial and domestic wastewaters and emerging pollutants. The enormous 

abuse of water resources has necessitated the environmental laws, policies, regulations, 

conventions, resolutions and conferences among others to arrest the problems. 

The disposal of industrial wastewater as identified by UNESCO (2016) can be classified as 

follows: 

a. Uncontrolled discharge of wastewater to the environment. 

b. Regulated or licensed discharges to the environment (watercourses) possibly after 

pretreatment. 

c. Illicit, illegal which are mostly surreptitious or secretive discharges to sewerage 

systems. 

d. Controlled discharges to sewerage systems under agreement or license by Nigerian 

Industrial Standard (NIS) and NESREA possibly with pre-treatment. 

e. Wastewaters collected by tankers for treatment or disposal at designated places  
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3.1  MATERIALS AND METHODS 

Gashua town is the administrative headquarters of Bade Local Government Area (LGA) 

which is one of the seventeen LGAs of Yobe State, located between Latitude 12
0
 52‟26.33‟‟N 

of the equator and Longitude 11
0
 02‟26.05‟‟E of the Greenwich Meridian as shown on Figure 

1.1. It is about 187km to the northwest of Damaturu, the state capital. Its average elevation is 

299m above the sea level and has a total population of about 139,782 (NPC 2006). 

Temperature ranges from38 – 40
0
c in the months of March and April which are usually the 

hottest months but drops to 23 – 28
0
C during the rainy season especially in August and 

September. Rainfall falls within the ranges of 500 – 1000mm. It is pertinent to note the 

increase in population brought about urbanization, high generation of wastes (wastewater), 

deficit or lack of waste management facilities (drainage channels, wastewater treatment plant) 

and wastewater disposal issues. 

 
Figure 1.1: Map of Gashua Town in Yobe State 

Source: Adapted from Saleh and Ahmed (2019) 

 

Data for the study were obtained through field observations, photographs, structured 

questionnaires and interviews. Primary data were obtained from the structured questionnaires 

and field interview questions. Using Krejcie and Morgan‟s (1970) table of sample 

determination a sample size of 384 respondents was considered as the representative for the 

entire 139,782 (NPC 2012) of 2019 projected population in Gashua. Questionnaires were 

purposefully and randomly distributed in all the wards of Gashua town. Communities‟ 

leaders were also interviewed to obtain their views on indiscriminate disposal of wastewater 

and the effects on the environment. Similarly, secondary data were obtained from the review 

of relevant literatures, journals and textbooks. Descriptive and inferential statistics were used 



International Journal of Advanced Academic Research | ISSN: 2488-9849 

Vol. 7, Issue 8 (August, 2021) | www.ijaar.org 

 

45 
 

and analyzed in tables and charts in simple arithmetic mean and frequency and correlations 

using Likert Rating Scale of strongly agree (SA), agree (A), Neutral (N) Disagree (D) and 

strongly disagree (SA). 

 

4.1 RESULTS AND DISCUSION  

This section presents data generated from the field on impacts of wastewater on 

environmental quality in Gashua town. Observations, views and opinions of respondents or 

individuals were presented using descriptive and inferential statistics in form of tables, charts 

and figures. It is also pertinent to note that variables that elucidate the nature and pattern of 

wastewater in the metropolis associate with one another either significantly positive or 

negative as no variable is an island to itself as shown by the correlations using Spearman‟s 

rho correlation coefficient on Table 4.1. Using the Spearman‟s rho Correlations Coefficient, 

the views of the respondents Q1 – Q4 on Table 4.1 were correlated to measure the strength of 

association between two variables on the different opinions or perception on impacts of 

wastewater on the environment. 

Q1. Wastewater gives foul offensive smelling odour and contaminates air. 
 

Q2. Wastewater not properly discharged has the capacity to affect environmental serenity 

(cleanliness) and sustainability (care for the environment so that our children and many 

other generations to use). 
 

Q3. Wastewater flows into open ground leads to small pools of dirty and muddy water 

(puddle) that affects movement and produces obnoxious (bad, fowl-smelling) odour. 
 

Q4. Wastewater or sewage flow into storm water drainage channels can leads to urban 

flooding in the town. 

 

Table 4.1: Correlation of Perceptions on Environmental Impacts of Wastewater Disposal 

                                                                                     Q1                Q2              Q3                Q4 

Spearman‟s rho   Q1 Correlation Coefficient        1.000           0.866 „‟        0.966‟‟       0.884‟‟ 

Sig. (2 – tailed)                                                           0.000           0.000            0.000          0.000 

N                                                                                 384              384               384              384 
 

Spearman‟s rho Q2     Correlation Coefficient       0.886‟‟        1000            0893‟‟         0.891‟‟          

Sig. (2 – tailed)                                                            0.000                                0.000           0.000 

N                                                                                  384               384              384               384 
 

Spearman‟s rho Q3    Correlation Coefficient        0.966‟‟        0.893‟‟        1.000           0.891‟‟ 

Sig. (2 – tailed)                                                            0.000           0.000                                0.000 

N                                                                                  384              384              384               400 
 

Spearman‟s rho Q4   Correlation Coefficient         0.884‟‟        0.902‟‟         0.891‟‟        1.000         

Sig. (2 – tailed)                                                            0.000           0.000           0.000              

N                                                                                  384              384               384               384 
 

Field Survey, (2021) 
 

4.2 Wastewater gives Foul Offensive Smelling Odour and Contaminates Air  

Figure 4.1 reveals the views of the respondents on wastewater that are poorly treated and 

untreated being discharged into the environment gives foul smelling odour in the 

environment. In this aspect, 14.25% of the respondents strongly agreed, the highest 

percentage of 69.75% agreed with the view, 6.5% neither agree nor disagree (neutral). 

Respondents of 5% disagreed while only 4.5% strongly disagreed. Based on these responses, 

it is evidently clear that the wastewater that is not treated or poorly treated and being 
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discharged indiscriminately into the environment wastewater produces foul offensive 

smelling odour and gives negative impacts on the environment. This is in agreement with the 

works of Ladan (2014); Shaibu and Audu, (2019). 

The result on Figure 4.3 is further strengthened by the Spearman‟s rho correlation coefficient 

which shows that there was very strong significant positive association between Q1 that 

wastewater gives foul offensive smelling odour and contaminates air and Q2 which is 

wastewater not properly discharged has the capacity to affect environmental serenity 

(cleanliness) and sustainability (care for the environment so that our children and many other 

generations to use), (rs(384) = 0.87, p < 0.01 shows strong positive relationship; Q1 and Q3 

that wastewater flows into open ground leads to small pools of dirty and muddy water 

(puddle) that affects movement and produces obnoxious (bad, fowl-smelling) odour, (rs(384) 

= 0.97, p < 0.01 shows strong positive significant relationship; Q1 and Q4 which says that 

wastewater or sewage flow into storm water drainage channels can leads to urban flooding in 

some areas of the metropolis, odour, (rs(384) = 0.89, p < 0.01 shows strong positive 

significant relationship. 

 

 

Figure 4.1: Wastewater Produces Foul Offensive Smelling Odour Air  

Source: Field Survey, (2021) 

 

The findings generally reveal that there were very strong correlations or associations between 

Q1 and Q2, Q1 and Q3, Q1 and Q4. This was because the variables influence each other and 

produce effects of wastewater on the environmental quality. Wastewater flows from outlet of 

most households to open spaces, between houses along streets/roads and into rivers in the 

communities. It also gives foul smelling pungent and offensive odour.  

 

4.3  Wastewater affects Environmental Serenity (cleanliness) and Sustainability 

Figure 4.2 show responses of the respondents on wastewaters that are not properly discharged 

have the capacity to affect environmental serenity (cleanliness) and sustainability (care for 

the environment so that our children and many other generations to use). In this regards, 

19.5% of the respondents strongly agreed that wastewater affects the serenity and 

sustainability. The highest percentage of 68% agreed wastewater makes the environment 

filthy, 8.25% reported neutral and 2% disagreed while only 2.5% strongly disagreed. This 
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clearly indicates that Gashua town has not only lost its beauty, serenity and the natural 

landscape as a result of the indiscriminate discharge of wastewater but also given negative 

impacts on environmental sustainability in the metropolis as shown on Plate 1 and 2. 

 
Plate 1: Wastewater makes Environment Dirty.  Plate 2: Wastewater from Shallow Soakaway, 

      Flows into to Drainage Channel 
 

Similar views were also reported by Kankara, (2019) and Amoo et al. (2018) but contrary to 

the observation of Chrisna and Budi (2020) who are of the view that cleanliness of town 

towards environmental sustainability should be considered in any programme or activity to be 

carried out by metropolis or towns. 

 

Figure 4.2: Wastewater effects on Environmental Serenity and Sustainability 

Source: Field Survey (2021) 
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Similarly, the result of the Spearman‟s rho coefficient relationship shows that there was very 

strong significant positive association between Q2 that wastewater not properly discharged 

has the capacity to affect environmental serenity (cleanliness) and sustainability (care for the 

environment so that our children and many other generations to use) and Q1 wastewater gives 

foul offensive smelling odour and contaminates air, rs(384) = 0.87, p < 0.01 shows very 

strong significant associations; The Q2 was used and measured the relationship between each 

variable. Thus: Q2 and Q3 (rs(384) = 0.89, p < 0.01 shows strong association; Q2and Q4, 

rs(384) = 0.89, p < 0.01 shows strong association reaffirming that one factor or variable 

triggers one another and significantly contributes to the pollution of the environment. 

 

4.3 Wastewater Leads to Small Pools of Dirty and Muddy Water (puddle). 

On the issue of the discharge of wastewater without recourse in the town, 15.5% strongly 

agreed that it leads to small pools of dirty and muddy water forming what is called puddle as 

shown on Figure 4.3. The highest respondents of 69.5% agreed to the view and those that are 

indecisive in the class of the neutral reported 9%. The disagreed view reported 4.75% and 

1.25% strongly disagreed. This study reveals that wastewater being discharged 

indiscriminately from homes, offices, abattoirs, markets and untreated effluents from small 

scale industries flow and produce pools of dirty and muddy water which leaves puddles and 

make movement difficult in the town as shown on Plate 3. Similar observation was asserted 

by Ladan (2014) who assessed sewages disposal methods and environmental effects in 

Katsina metropolis. 

 

Figure 4.3: Wastewater leads to small pools of dirty and muddy water (puddle). 

Source: Field Survey, (2021). 
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Plate 3: Wastewater leads to Dirty and Muddy Water and Puddles. 

Furthermore, using the spearman‟s correlation shows that Q3 which is wastewater flows into 

open ground leads to small pools of dirty and muddy puddles in the environment water 

(puddle) that affects movement and Q4: wastewater or sewage flow into storm water drainage 

channels can leads to urban flooding in some areas of the metropolis, (rs (384) = 0.89, p< 

0.01 shows strong positive relationship. The correlations of the four variables show that there 

were strong positive significant associations between variables in each set. 

4.4 Wastewater or Sewage Flow into Storm Water Drainage Channels leads to 

Urban Flooding   

Figure 4.4 shows that 17.75% of the respondents strongly agreed that wastewater or sewages 

flow into storm water drainage channels lead to urban flooding. The highest respondents of 

62% agreed, 13.5% reported neutral and 4.5% disagreed. Only 2.75% strongly disagreed. 

This shows that some of the flooding that have been occurring in the town is not unconnected 

to the various wastewaters that flows into storm drainage channels as shown on Plates 4 and 

5. Similar findings were reported by Ladan (2014) in Katsina on assessment of sewage 

disposal methods and environmental health impacts as well as the work of Nabegu (2010) on 

domestic of management in peri-urban settlement of Kano Metropolis.  
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Figure 4.4: Wastewater or sewage flows into storm water drainage channels can leads to 

urban flooding  

Source: Feld Survey, (2020) 

More still, using the Spearman‟s Correlation Coefficient the Q4 that is wastewater or sewage 

flow into storm water drainage channels can leads to urban flooding in some areas of the 

metropolis and Q1 that that wastewater gives foul offensive smelling odour and contaminates 

air, (rs (384) = 0.88, p< 0.01; Q4 and Q2, (rs (384) = 0.92, p< 0.01; Q4 and Q3, (rs (384) = 

0.89, p< 0.01 where all showed  strong positive relationship. 
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Plate 4: Wastewater from Toilet Disposed in Open        Plate 5: Waster Disposed in drainage Channel 

             Cemented Hole 

 

Conclusion and Recommendations 

The results of the study show that wastewater when discharged into the environment 

contaminates both the surface and groundwater which serve as the major sources of drinking 

water in Gashua town. It also pollutes and reduces land value; create puddle land which 

makes environment dirty and difficult for vehicular movement; obnoxious offensive and bad 

odour  In Gashua, large volume of untreated wastewater is dumped directly into water 

resources, open spaces, gutters or indirectly used for irrigation cultivation of vegetables 

without recourse contaminates the aquifer levels which in turn affects, in most cases, human 

health, ecosystems, biodiversity, food security and the environmental sustainability. It is on 

the bases of these that the study recommends: 

a. Continuous public enlightenment on the dangers of indiscriminate disposal of 

wastewater to the general public especially the female population should be 

encouraged and sustained.  

b. Good drainage system to convey the wastewater to a defined location. 

c. There should be comprehensive environmental legislation that relates to 

environmental sanitation offences. The cases should be tried in environmental courts. 

d. Wastewater management fund should be provided in the yearly budget with a separate 

head for the purpose of adequate revenue allocation, implementation and monitoring. 

e. Public should be encouraged to build standard septic tanks and soakaways. 

f. There should be strong legislation to punish anyone irrespective of status that 

indiscriminately disposes wastewater in the environment. 

g. It is important to reintroduce the monthly environmental sanitation and power be 

given to the community health officers. 

h. Wastewater treatment plants should be established at strategic part of the town to take 

care of the high volume of wastewater.  
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