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Abstract: The research work, the impact of environmental 

management practice on groundwater quality in Mubi was 

investigated. The investigation was carried out base on water 

pollution sources, which include Septic Tank, Cesspool, Deep 

Discharge Injection of waste, refuse disposal, Fertilizers, pit 

latrines Waste/dead decayed matter, Insecticides /herbicides 

chemicals, and groundwater infiltration and percolation. A total 

of eight sampling points were selected from different sources 

from which water was obtained by the public, and analysis was 

carried out using Atomic Absorption Spectrophotometer (AAS) 

for indicators of faecal pollution, heavy metals and other 

contaminants. The study revealed that the content of pH, TDS, 

Total hardness, Chloride, Sodium and Potassium, Sulphate, 

Fluoride and Coliforms, were ranged 6.87-8.50, 1210-

1520mg/L,127-295mg/L, 51-81mg/L, 20-54mg/L and 12-

33mg/L,36-57mg/L,0.75-1.25mg/L and 130-180cfu/100ml, 

respectively. It shows that there is high contents of TDS, Total 

Hardness and Coliforms above the recommended maximum 

permissible limit prescribed for drinking water quality by WHO, 

(2013). 
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I. INTRODUCTION 

ow more than ever, firms are interested in developing 

environmental systems and practices. Because of 

growing environmental regulations, government pressures, 

international certification standards such as the International 

Organization of Standards, (ISO) 14000, changing customer 

demands, and managers recognizing pollution as waste 

(Kleiner 1991; Porter and Van Der Linde 1995), firms must 

now develop environmental policies for their manufacturing 

plants and supply chain partners while being consistent with 

new regulations (Rondinelli and Vastag 1996). Consequently, 

not only researchers, but also manufacturing managers are 

recognizing the importance of systems used to manage 

environmental practices. For managers deciding how to tackle 

environmental issues, however, transforming this recognition 

into the development of an Environmental Management 

System (EMS) can be difficult.  

As groundwater is not visible it can be challenging to monitor 

the health and sustainability of your water source. Having a 

healthy and reliable supply of groundwater is paramount to 

high consumption users. (WHO, 2013). 

Access to safe drinking-water is important as a health and 

development issue at a national, regional and local level. In 

some regions, it has been shown that investments in water 

supply and sanitation can yield a net economic benefit, since 

the reductions in adverse health effects and health care costs 

outweigh the costs of undertaking the interventions. This is 

true for major water supply infrastructure investments through 

to water treatment in the home. Experience has also shown 

that interventions in improving access to safe water favour the 

poor in particular, whether in rural or urban areas, and can be 

an effective part of poverty alleviation strategies (WHO, 

1993) 

“Water quality” is a term used here to express the suitability 

of water to sustain various uses or processes. Any particular 

use will have certain requirements for the physical, chemical 

or biological characteristics of water; for example limits on 

the concentrations of toxic substances for drinking water use, 

or restrictions on temperature and pH ranges for water 

supporting invertebrate communities. Consequently, water 

quality can be defined by a range of variables which limit 

water use. Although many uses have some common 

requirements for certain variables, each use will have its own 

demands and influences on water quality. Quantity and quality 

demands of different users will not always be compatible, and 

the activities of one user may restrict the activities of another, 

either by demanding water of a quality outside the range 

required by the other user or by lowering quality during use of 

the water. Efforts to improve or maintain a certain water 

quality often compromise between the quality and quantity 

demands of different users. There is increasing recognition 

that natural ecosystems have a legitimate place in the 

consideration of options for water quality management. This 

is both for their intrinsic value and because they are sensitive 

indicators of changes or deterioration in overall water quality, 

providing a useful addition to physical, chemical and other 

information. The composition of surface and underground 

waters is dependent on natural factors (geological, 

topographical, meteorological, hydrological and biological) in 

the drainage basin and varies with seasonal differences in 

runoff volumes, weather conditions and water levels. Large 

natural variations in water quality may, therefore, be observed 

even where only a single watercourse is involved. Human 

intervention also has significant effects on water quality. 

N 
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Some of these effects are the result of hydrological changes, 

such as the building of dams, draining of wetlands and 

diversion of flow. More obvious are the polluting activities, 

such as the discharge of domestic, industrial, urban and other 

wastewaters into the watercourse (whether intentional or 

accidental) and the spreading of chemicals on agricultural 

land in the drainage basin. (WHO, 2013) 

The effects of human activities on water quality are both 

widespread and varied in the degree to which they disrupt the 

ecosystem and/or restrict water use. Pollution of water by 

human faeces, for example, is attributable to only one source, 

but the reasons for this type of pollution, its impacts on water 

quality and the necessary remedial or preventive measures are 

varied. Faecal pollution may occur because there are no 

community facilities for waste disposal, because collection 

and treatment facilities are inadequate or improperly operated, 

or because on-site sanitation facilities (such as latrines) drain 

directly into aquifers. The effects of faecal pollution vary. In 

developing countries intestinal disease is the main problem, 

while organic load and eutrophication may be of greater 

concern in developed countries (in the rivers into which the 

sewage or effluent is discharged and in the sea into which the 

rivers flow or sewage sludge is dumped). A single influence 

may, therefore, give rise to a number of water quality 

problems, just as a problem may have a number of 

contributing influences. (WHO, 2013) 

The evaluation of nation ground water quality is 

complex. In evaluating ground water quality under Section 

305(b) of the Clean Water Act, the goal is to determine if the 

resource meets the requirements for its many different uses. 

Ground water quality can be adversely affected or degraded as 

a result of human activities that introduce contaminants into 

the environment, APHA (1992). It can also be affected by 

natural processes that result in elevated concentrations of 

certain constituents in the ground water, for example, elevated 

metal concentrations can result when metals are leached into 

the ground water from minerals present in the earth. High 

levels of arsenic and uranium are frequently found in ground 

water in some western region, Clayton,(2006). Not too long 

ago, it was thought that soil provided a protective “filter” or 

“barrier” that immobilized the downward migration of 

contaminants released on the land surface. Soil was supposed 

to prevent ground water resources from being contaminated. 

The detection of pesticides and other contaminants in ground 

water demonstrated that these resources were indeed 

vulnerable to contamination. The potential for a contaminant 

to affect ground water quality is dependent upon its ability to 

migrate through the overlying soils to the underlying ground 

water resource. (Totawat, 2004). Ground water contamination 

can occur as relatively well-defined, localized plumes 

emanating from specific sources such as leaking underground 

storage tanks, spills, landfills, waste lagoons, and/or industrial 

facilities. Contamination can also occur as a general 

deterioration of ground water quality over a wide area due to 

diffuse non-point sources such as agricultural fertilizer and 

pesticide applications. Ground water quality degradation from 

diffuse non-point sources affects large areas, making it 

difficult to specify the exact source of the contamination. 

Ground water contamination is most common in highly 

developed areas, agricultural areas, and industrial Complexes. 

Frequently, ground water contamination is discovered long 

after it has occurred. One reason for this is the slow 

movement of ground water through aquifers, sometimes as 

little as fractions of a foot per day. This often results in a 

delay in the detection of ground water contamination. 

In some cases, contaminants introduced into the 

subsurface decades ago are only now being discovered, this 

also means that the environmental management practices of 

today will have effects on Ground Water Quality in the future 

time, (Smith, 1994) 

Common Water Treatment Techniques and Devices: 

Once contamination is detected in a drinking water supply it is 

important to use the proper treatment device to remove the 

contaminant. The following section is intended as a guide to 

help in the selection of a treatment device. Before buying a 

treatment device have the water supply tested for 

contamination and consult a specialist when selecting the best 

treatment device. If the specific contaminant is known the 

following methods and devices are used for treatment: are 

Activated Alumina, Activated Carbon, Aeration, Anion 

Exchange, Chemical Precipitation, Chlorination, Distillation, 

Ion Exhange, Mechanical Filtration, Neutralizing Filters,  

Oxidizing Filters, Reverse Osmosis, Ultraviolet. 

II. MATERIAL AND METHODS 

Study area description 

Mubi town as a geo-political area falls within two Local 

Government Areas; The Mubi North and The Mubi South. 

The town is located between latitudes 10
◦
 05’ and 10

◦
 30'N of 

the equator and between longitude 13
◦
 12' and 13

◦
 19'E of the 

Greenwich meridian. The two Local Government Areas 

occupy a land area of 192,307 kilometer square and support a 

total population 260,009 people (National Population Census 

2006). The area shares common boundary with Maiha Local 

Government Area in the South, Hong Local Government 

Area in the West, Michika Local Government Area and The 

Cameroon Republic in the East. (Figure 1.0). The growth of 

Mubi town is traced to the agricultural, administrative, and 

commercial functions it performs. By 1902,Mubi was a 

German base from where the neighboring tribes (i.e Fali, 

Gude, Kilba, Higgi, Margi and Njanyi) of the region were 

subjugated. On the 1
st
 April 1960, Mubi was made a Native 

Authority Headquarters. The same year, July 1960, the town 

became a provincial headquarters of the defunct Sardauna 

province. In 1967, Mubi was made Local Government Area 

headquarters while in 1996, the town was splint into The 

Mubi-North and The Mubi-South Local Government Areas. 

Currently, the town is the seat of Mubi Emirate Council and 

the headquarters of Adamawa - North Senatorial District. 
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figure: 1 Map of the study area. 

Source; GIS LAB ADSU. 

Sources of Groundwater Contamination  

Ground water quality may be adversely affected by a variety 

of potential contaminant sources. It can be difficult to identify 

which sources have the greatest impact on ground water 

quality because each source varies in the amount of ground 

water it contaminates, (Piper, 1994).In addition, each source 

impacts water quality differently. Therefore this research 

developed a list of potential contaminant sources that threaten 

Mubi ground water resources. The research added sources that 

were necessary based on Mubi-specific concerns. When 

selecting sources, numerous factors were considered these, 

include 

1. The number of each type of contaminant source in 

Mubi 

2. The location relative to ground water sources used 

for drinking purposes 

3. The size of the population at risk from contaminated 

drinking water  

4. The risk posed to human health. 

5.  Hydro geologic sensitivity (the ease with which 

contaminants enter and travel through soil and reach 

aquifers). 

6. The findings of Mubi groundwater assessments from 

related studies. 

Sources of Ground Water Contamination in Mubi Metropolis 

Septic Tank, Cesspool, Deep Discharge Injection,  

Fertilizer, Drinking Water Well, Waste/dead decayed matter 

,Insecticides/herbicides chemicals, Aquifer Confining Zone, 

Confining Zone Water table, ground  Water Movement 

Water sampling and analysis 

The most important factor to take into account is that, in most 

communities within Mubi, the principal risk to human health 

derives from faecal contamination. In some Areas there may 

also be hazards associated with specific chemical 

contaminants such as fluoride or arsenic, but the levels of 

these substances are unlikely to change significantly with 

time. Thus, if a full range of chemical analyses is undertaken 

on new water sources and repeated thereafter at fairly long 

intervals, chemical contaminants are unlikely to present an 

unrecognized hazard. In contrast, the potential for faecal 

contamination in untreated or inadequately treated community 

supplies is always present. The minimum level of analysis 

should therefore include testing for indicators of faecal 

pollution (thermo tolerant (faecal) Coliforms), turbidity, and 

chlorine residual and pH (if the water is disinfected with 

chlorine).usually possible to devise a rational sampling and 

analytical strategy. This should incorporate carefully selected 

critical-parameter tests in some areas 

Sampling 

Fourteen sampling sites were selected; Kolere, Lokuwa, 

W/Patuji, Sabonlayi, Yelwa, Barama,Tudun Wada, Gipalma, 

Madanya, Arhan Kunu, Gada, Wuro Gude, from which water 

was obtained by the public. For the purpose of this study, 

samples were collected two times in a month during July 2020 

to September 2020.At this period the water level is high, 

therefore a total of 84 waste water samples were analysed for 

all parameter. These samples were taken from hand pump 

near waste water irrigated land. Well water and bore holes 

water. The collected samples were analysed for pH, Total 

dissolved salt (TDS), Total hardness (TH), Alkalinity, 

Chloride(CL), Sodium (NA) and Potassium (K), Sulphate 

(SO4)   fluoride (f) and heavy metals.  

Test Method Adopted 

The tests used to determine the water-quality in Mubi for the 

purpose of this research work was microbiological quality (by 

the measurement of indicator bacteria) and turbidity, and for 

free chlorine residual and pH where chlorination is used. 

These tests were carried out wherever a sample is taken, 

Regardless of how many other physical or chemical variables 

were to be measured.  

IV. RESULTS AND DISCUSSION 

Average level and range of various parameters were analysed 

in ground water samples as presented in table1 -4 

Table 1: Level and range of various parameters in Kolere site 

S/N
o 

parameters Range (mg/L) level 

1 pH 6.87- 8.5mg/L 7.64mg/l 

2 Total dissolved salt (TDS) 1210-1520mg/l 1369mg/l 

3 Total hardness (TH) 127-295mg/l 171mg/l 

4 Coliforms 130-180cfu/100ml 155cfu/100ml 

5 Chloride 51-81mg/l 61mg/l 

6 Sodium & potassium 20-54,12-33mg/l 26.77mg/l 

7 Sulphate  so4 36-57mg/l 40mg/l 

8 Fluoride (F) 0.75-1.25mg/l 0.96mg/l 
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Table 2: Level and range of various parameters in Yelwa site 

S/N

o 
parameters Range (mg/L) level 

1 pH 6.87- 8.5mg/L 7.69mg/l 

2 
Total dissolved salt 

(TDS) 
1211-1525mg/l 1069mg/l 

3 Total hardness (TH) 127-276mg/l 171mg/l 

4 Coliforms 123-189cfu/100ml 150cfu/101ml 

5 Chloride 49-8mg/l 61mg/l 

6 Sodium & potassium 20-54,12-33mg/l 26.77mg/l 

7 Sulphate  so4 36-57mg/l 41mg/l 

8 Fluoride (F) 0.75-1.25mg/l 0.96mg/l 

Table 3: Level and range of various parameters in Lokuwa site 

S/N

o 
parameters Range (mg/L) Average level 

1 pH 6.87- 8.5mg/L 7.64mg/l 

2 
Total dissolved salt 

(TDS) 
1210-1520mg/l 1369mg/l 

3 Total hardness (TH) 127-295mg/l 171mg/l 

4 Coliforms 130-180cfu/100ml 155cfu/100ml 

5 Chloride 51-81mg/l 61mg/l 

6 Sodium & potassium 20-54,12-33mg/l 26.77mg/l 

7 Sulphate  so4 36-57mg/l 40mg/l 

8 Fluoride (F) 0.75-1.25mg/l 0.96mg/l 

Table 4: Level and range of various parameters in W/Patuji site 

S/No parameters Range (mg/L) Average level 

1 pH 6.87- 8.5mg/L 7.64mg/l 

2 
Total dissolved salt 

(TDS) 
1210-1520mg/l 1369mg/l 

3 Total hardness (TH) 127-295mg/l 171mg/l 

4 Coliforms 130-180cfu/100ml 155cfu/100ml 

5 Chloride 51-81mg/l 61mg/l 

6 Sodium & potassium 20-54,12-33mg/l 26.77mg/l 

7 Sulphate  so4 36-57mg/l 40mg/l 

8 Fluoride (F) 0.75-1.25mg/l 0.96mg/l 

 

Table 5: Average level and range of various parameters in mubi as compared to prescribed limit of WHO 

S/No parameters Range (mg/L) Average level 
prescribed limits 

(WHO) 
Sources of parameters 

1 pH 6.87- 8.5mg/L 7.64mg/l 7 Acidity of effluent 

2 TDS 1210-1520mg/l 1369mg/l 50mg/l Sewage disposal 

3 TH 127-295mg/l 171mg/l 10mg/l Sewage disposal 

4 Coliforms 130-180cfu/100ml 155cfu/100ml 10cfu/100ml Faecal, urine 

5 Chloride 51-81mg/l 61mg/l 200mg/l Organic pollution 

6 
Sodium & 

potassium 
20-54,12-33mg/l 26.77mg/l No specific value Rock & soil 

7 Sulphate  so4 36-57mg/l 40mg/l 200mg/l Rock & soil 

8 Fluoride (F) 0.75-1.25mg/l 0.96mg/l 1.5mg/l Rock & soil 

Source: Field work analysed by National metallurgical development centre Jos (NMDC) 2020 

 

pH is one of the important factors of ground water. The 

overall range of pH within three months was 6.87-8.54mg/l 

with mean value of 7.64mg/l indicate that slight variation in 

pH at different sites. 

            Total Dissolved Salts (TDS) is the concentration of all 

dissolved minerals in water. It indicates the general nature of 

salinity of water, this research work shows the total dissolved 

salt value range from 1210-1520mg/l with the average value 

1369mg/l. All the samples showed higher range of TDS than 

the desirable limits of 50mg/l, TDS in ground water originated 

from natural sources, sewage, urban run-off and industrial 

waste (Kurian, 2001). 

              Total Hardness (TH) –Is considered as major 

character of drinking water. The total hardness in the studied 

area varied from127 to 295mg/l. The value of total hardness 

of all the samples was within the possible range of 300mg/l. 

              Chloride (CL)- During the period of investigation the 

chloride content at different sites ranged between 51 to 81mg/l 

,thus all the values shows that chloride content in all samples 

were within the permissible limit of 200mg/l. High  chloride 

concentration indicated organic pollution (Batheja et 

al.,2007). 

V. CONCLUSION 

Based on findings of this research work, it was quite evident 

that essential qualities of drinking water found within mubi 

metropolis was not adequately good for consumption, 

compare to world health organization WHO, (2013), 

prescribed limits 

Wherever possible the community should be 

involved in the sampling process. Where water is disinfected, 

primary health workers, school teachers, and sometimes 

community members can be trained to carry out simple 

chlorine residual testing. The same people could also collect 
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samples for Physicochemical analysis and arrange for their 

delivery to the regional laboratory. The use of community 

members in this way has significant implications for training 

and supervision but would be one way of ensuring more 

complete surveillance coverage. This research therefore 

recommends the following; 

1. Require water quality monitoring, water treatment, 

and the public and the public reporting of 

contaminants in drinking water systems; 

2. Ban the underground injection of hazardous wastes 

materials that can contaminate water. 

3. Appropriate organs of the government at all levels 

should be empowered to enforce the various 

environmental sanitation and managements laws to 

ensure healthy drinking water. 

4. Public awareness should be created on media and 

other mediums on best practices of all round 

environmental management in human settlements. 
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