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Abstract: The benefits of portable water are enormous because it is essential for living 

organism’s welfare and healthy living. A large number of over 1 billion individuals has been 

estimated that they do not have access to useful water and about 2.4 billion the entire population 

are short of essential sanitation. This study was set out to determine bacteriological parameters 

of raw and treated water within the premises of Malali water works, Kaduna State, Nigeria. 

Standard techniques were employed to identify and determine some bacteria associated with 

water of Malali Water Works, findings were therefore related to permissible limits. The result 

showed that Coliform was present both in treated water, E. coli, Salmonella, and Pseudomonas 

were only present in raw water. This implies therefore that there were no bacteria observed in 

treated water at Malali Water Works, Kaduna State.  It can be concluded therefore that treated 

water from the Malali water works is of better quality than raw and untreated water. Generally, 

treated water in the area is free of the bacteria checked for. Routine research should be 

consistently carried out to in Malali Water Works and other places where water is purified for 

human consumption. 
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1.0 Introduction

Water dependence in life cannot be overemphasized, living 

organisms, environmental systems, anthropological well-being and 

agricultural activities, water therefore has remained a significant 

natural resource on earth (1). When water supply decrease, it 

becomes an underlying substantial predicament of our environment 

affecting different nations on earth (2).  

Raw water are natural water that originates from the 

environment and has not been processed or purified as well as 

having minerals, particles, and microorganisms removed. Raw 

water comprises of ground water, rainwater, water from infiltrated 

wells, as well as surface water (3). Raw water could be unsafe for 

drinking by humans due to the presence of possible contaminants. 

Quality water can be described regarding physical, chemical and 

biological factors, the act of determining the water quality is 

paramount to enable usage for purposes such as domestic uses, 

drinking by animals and humans, agricultural purposes, recreation 

and industrial uses (4). Water quality is evaluated in the laboratory 

using techniques to identify the presence and level of 

contamination. Different pollutants can be identified in water 

samples based on the parameters investigated (5). 

Surface water type is a common freshwater resource for 

humans, although, it has been observed to be contaminated with 

heterogeneous discharge from sewage, industrial waste and excess 

anthropogenic activities influences characteristics that influences 

both physico-chemical and bacteriological changes (6).  

an elementary concern for drinking water to be safe is 

the possibility of disease transmission through drinking water 

is and other forms of use. Water pollution by fecal matter and 

other substances have the tendency to introduce a variety of 

https://irasspublisher.com/journal-details/IRASSJMS


IRASS Journal of Multidisciplinary Studies Vol-2, Iss-1 (January-2025): 41-44 
 

© Copyright IRASS Publisher. All Rights Reserved 

42 

pathogens which can result into diseases ranging from mild or 

moderate gastroenteritis to advance and fatal diseases such as 

dysentery, cholera, diarrhea, typhoid, hepatitis, giardiasis and 

a host of other related diseases (7, 8). This research provides 

update of bacteriological parameters of water in river Kaduna 

along Malali water works area of Kduna State, Nigeria. 

2.0 Materials and Method 
2.1 Study area   

The research was carried out at Malali water works, 

Kaduna with coordinates (10o 33’ 35” N, 7o 28’ 50” E).  Malali 

water works was founded in 1960 and commissioned in 1972. The 

water works have a total capacity of 270 ML/D. 

The water works provide portable water to parts of Kaduna 

State which include Kaduna town, Malali, Kawo, Anguwan Rimi, 

Anguwan Dosa, Tudun Wada, Unguwan Sarki, part of Sabo and 

part of Barnawa. 

 

Figure 1. Cadastral map of Malali water works along sampling 

points 

2.2 Water samples collection 

Samples of water were collected twice within a month for 

six months in plastic bottles (1000ml). Different collections were 

from the River Kaduna at the point of raw water intake into the 

water works, and treated water at the point of distribution from the 

water works.  

Samples collected at the first point, River (point of intake) 

were by submerging the sample container into the river between 10 

cm –15 cm below the surface with an open end against the 

direction of current flow as done by (9). 

The sample bottles were rinsed with deionized water before 

collecting the samples and kept in a cool and dry container so as to 

maintain the temperature and other conditions necessary to keep 

the physical and chemical properties intact. (10). 

2.3 Bacteriological analysis 

Bacteriological analysis of samples were carried out in 

Kaduna Environmental Protection Authority (KEPA) laboratory in 

Kaduna State. 

All the media used for bacteriological analysis of the water 

samples; MacConkey Broth (MCB), Eosine Methylene Blue Agar 

(EMB), Salmonella Shigella Agar (SSA) and Cetrimide Agar 

(CTA) were weighed and prepared according to the manufacturers 

specification. 

The detection of coliform, E. coli, Pseudomonas 

aeruginosa and Salmonella spp were carried out after the work of 

(11) and compared with (12).  

2.4 Data analysis 

Data is presented as mean ± standard error of mean (SEM) 

for each parameter. One way Analysis of Variance (ANOVA) was 

used to compare mean values; p ≤ 0.05 was considered to be 

significant. Duncan multiple range test was used for multiple 

comparison of significantly differing mean values. 

3.0 Results and Discussion 
pH of the raw water samples was slightly alkaline, ranging 

from 6.83±0.05 to 7.68±0.05. The mean temperature of raw water 

ranged from 20.7±0.12°C to 27.9±0.05°C due to seasonal changes. 

More so, dissolved oxygen content in raw water ranged from 

2.14±0.68 mg/L to 25.4±7.98 mg/L at different times of the year. 

Water quality is a measure of certain conditions that are 

relative to the requirements of biotic species as well as human need 

or purpose. This is also is defined by its chemical, physical, 

biological, and radiological characteristics (13). Though potable 

water is scarce. It has been observed that natural water sources 

suffer significant amount of pollution to the extent that they have 

been identified as unfit for the consumption of humans without 

undergoing a form of treatment process. Human activity has 

largely influenced water pollution. 

The measured range of pH of raw water from this study 

promotes the survival of aquatic organisms (14). Also, mean 

temperatures at all times of the year of treated and untreated water 

were within the WHO and NSDWQ permissible limits. These 

observations agree with those of (14, 15). Chemical reactions 

which take place in water depends on temperature and in turn can 

influence the survival in living organisms including bacteria (16). 

Dissolved oxygen is essentially required for aquatic organism 

survival due to the dire need of oxygen to carry out metabolism 

(17, 18).  

Table 3.1 shows the total mean coliform count in raw water 

was higher than the permissible limits set by both WHO and 

NSDWQ. These elevated levels of coliforms in raw water may be 

due to discharge of animals and human fecal matter into the river 

and tributaries of the rivers. They may also be from the soil of the 

outlying areas due to surface runoff water, particularly during the 

rainy season months in which the counts were much higher than in 

the dry season months (19). According to the (20), total coliform 

count not a useful index of fecal pathogens. However, it can be 

used as an indicator of the effectiveness of water treatment process 

(21). This can be seen in the significant reduction in the total 

coliform count in treated water samples which was lower than that 

set by the NSDWQ. Seasonal variations in total coliform counts as 

observed in raw water must be due to the increased surface runoff 

water associated with the rainy season months.  

Escherichia coli are usually present in very high numbers 

in human and animal feces. It is rarely found in water in the 

absence recent of fecal pollution, hence, Escherichia coli is 

considered the most suitable index of fecal contamination. The 

mean E. coli count for raw water samples was indicative of recent 

fecal contamination of the water sample. The high E. coli count 

observed during the rainy season months may be due to increased 

inflow of runoff water into the Kaduna River. E. coli was not 

detected in treated water samples. This indicates that water 

treatment processes at the Malali water works efficiently eliminate 

this (and probably other) organism from treated water. (20, 22) also 

reported a decrease in fecal load of treated water samples relative 

to untreated water samples. They attributed the reduction in 

bacterial load to the efficiency of the treatment process. 
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Table 3.1: Microbial load in raw water samples collected at the Malali water works, Kaduna 

 Total coliform 

(cfu/100mL) 

E. coli (cfu/100mL) Salmonella (cfu/100mL) Pseudomonas 

(cfu/100mL) 

July 2018 2400±0.00a 18.25±8.5b 11.75±1.258b 3.5±0.58a 

Aug 2018 2400±0.00a 25±1.63a 11.8±0.95b 3.25±0.5a 

Sept 2018 2400±0.00a 29±5.29a 18±1.83a 1.75±0.957b 

Jan. 2019 1090±340b 7.75±3.86c 4.25±0.5c 1.25±0.5b 

Feb. 2019 920±0.00c 7±1.154c 2.0±0.86d 1.25±0.5b 

Mar. 2019 2400±0.00a 7.5±1.0c 1.5±0.58cd 1.5±0.58b 

Mean 1688.3±739.5 15.8±9.923 8.458±5.99 2.08±1.10 

NSDWQ 10 0 0 0 

WHO 0 0 0 0 

p value < 0.0001 < 0.0001 < 0.0001 < 0.0001 

Mean values with different superscripts have statistically significant difference (p < 0.05) 

NSDWQ: Nigerian Standard for Drinking Water Quality 

WHO: World Health Organization Drinking Water Quality 

Table 3.2 Microbial load in treated water samples collected at the Malali water works, Kaduna 

Treated Total coliform 

(cfu/100mL) 

E. coli 

(cfu/100mL) 

Salmonella 

(cfu/100mL) 

Pseudomonas 

(cfu/100mL) 

July 2018 1.5±1.73 0 0 0 

Aug 2018 1.0±1.414 0 0 0 

Sept 2018 0.5±0.5773 0 0 0 

Jan. 2019 0 0 0 0 

Feb. 2019 0.203±0.4065 0 0 0 

Mar. 2019 0 0 0 0 

Mean 0.5339±1.018 0 0 0 

NSDWQ 10 0 0 0 

WHO 0 0 0 0 

p value 0.2110 - - - 

Mean values with different superscripts have statistically significant difference (p < 0.05) 

NSDWQ: Nigerian Standard for Drinking Water Quality 

WHO: World Health Organization Drinking Water Quality 

Pseudomonas and Salmonella were also assayed in raw and 

treated water. The results indicated the presence of both organisms 

in raw water samples. The W.H.O and NSDWQ standards stipulate 

that portable water should be free of pseudomonas and salmonella. 

Pseudomonas is a common environmental organism found in 

feces, soil, water and sewage. As indicated in table 3.2 for treated 

water samples, pseudomonas was not detected; they are known to 

be sensitive to disinfection (20). Pseudomonas rarely causes 

serious illness in healthy individuals. However, in predisposed 

individuals, pseudomonas infection can cause destructive lesions, 

septicemia, pulmonary infections etc. Essentially, the presence of 

pseudomonas in drinking water has great implication in hospital 

settings where it is responsible for hospital acquired infections. 

Furthermore, the presence of high number of pseudomonas in 

potable water can affect its taste, odor and turbidity. The results 

also show that raw water was contaminated with salmonella. 

According to the (20), salmonella spp are widely distributed in the 

environment, and may cause gastroenteritis, bacteremia or 

septicemia. Salmonella is usually spread through the fecal-oral 

route. Waterborne typhoid outbreaks due to salmonella infection 

usually have devastating public health implications. In treated 

water, however, salmonella spp were not detected. Salmonellae are 

reported to be sensitive to disinfection, hence their absence in 

treated water (20). (Table 3.2) 

4.0 Conclusions 

On the basis of the physiochemical and bacteriological parameters 

evaluated, treated water at the Malali water works is of better 

quality than raw untreated water. Generally, treated water is less 

turbid and of lower bacterial contamination; enteric bacteria were 

not detected in treated water. 

Recommendations  

Efforts should be made to increase public awareness on the 

level of water pollution in raw water especially in the rural areas 

where water is largely untreated before use. Stringent water quality 

control measures should be implemented at the Malali Water 

Works to check the seasonal fluctuations seen in bacteriological 

parameters. 
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