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Abstract  

This study was aimed at assessing the microbial properties of water quality of Ombi River Water samples 

were collected using stratified random sampling techniques during the dry season (February — April, 

2016) and wet season (July — September, 2016) season and analysed in the Laboratory The result 

obtained shows the presence of microbial quality parameters in concentration above the permission limits 

in Ombi River system. There is no significant seasonal variation in most of the parameters though some 

have higher concentration in dry season and lower values during wet season. Some recommendations like 

domestic effluence from kitchen and bathrooms should be channelled to proper Septic tank before being 

discharged into river channel, building plans should be approved by Nasarawa Urban Development Board 

before commencement of buildings, the use of mass media for propagating environmental education with 

emphasis on the impact of indiscriminate waste discharge on water quality, public health and environment 

were suggested at the end of the research work.  
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INTRODUCTION  

Next to the air we breathe, water is mankind’s most important resource. Although human life can exist for 

many days without food, the absence of water for only a few days has fatal consequence (Tebutte, 1998).  

While we have always regarded water as a common and ordinary substance, we are now beginning to 

realize that not providing water in adequate quantity and quality can present a host of uncommon complex 

problems (Kelvin et at, 1995). Both natural conditions and human activities affect water quality of available 

water resources Through this various socio — economic and industrial activities, man has caused severe 

water pollution of variable environmental problems; such as disease, sudden death and disabilities. Water 

related diseases such as dysentery, diarrhoea, bilharzias, typhoid fever, cholera, guinea worm and so on are 

very common among communities that live close to polluted river sources which flow through large urban 

centres. In Lafia, for example, the Ombi river system which flows through the densely populated residential 

and commercial sections of the city is usually coloured. Water is very important to human life; it sustain 

life and controls the fate of all living organisms from simple unicellular organisms to man. As a universal 

solvent, it acts as an effective transportation system of the body fluid. Okafor (1996) asserts that man’s 

dependence on it starts in the womb where as a foetus grows in a bag of water. Such need for water 

continues from birth to death.  

 

Statement of the Research Problem  

Water quality surveillance is not in practice at the National level, but result of studies undertaken by 

Adekunle, et al, (2007) revealed the need for such practice. For instance, NEST (1990) established that the 

degree of pollution of River Taraba increased due to industrial activities. Similarly, a study conducted at 

National Water Resource Centre Kaduna was reported by Daily Trust May, 2017 reveals genus which are 

harmful to human health. The microbial organism exceeded the maximum permissible level by WHO and 
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SON. Water samples show 20 CFU/lOOml of thermotolerant coliform which exceeded the 0 Cfu/lOOml 

maximum level MPL by WHO 2007.  

Aim and Objectives of the Study  

The aim of this study is to provide empirical and up-to-date information about the status of the microbial 

properties to determine water quality of Ombi River This information will be useful to government, policy 

makers, planners, researchers and other stakeholders that may be concern with the quality of water from 

Ombi River in particular, and Nigeria at large.  

This aim was achieved through the following specific objectives  

i. To determine the microbial properties of water from Ombi River.  

ii. To determine seasonal variation in water quality from River Ombi.  

iii. To examine the various contributions of human activities and land use types to  the pollution of the 

Ombi River.  

iv. To suggest possible ways that can enhance sustainable utilization of water from Ombi River.  

 

Significance of the Study  

River Ombi serves some purpose such as providing water for farming, domestic uses, and irrigation 

farming during the dry season. Therefore, the pollution of this river will in no small way affect the end 

users adversely. Not much attention has been given to this river because of the numerous settlements, 

industries, commercial settings as well as irrigation activities taking place within the catchment area. The 

Ombi River is very important for gardeners producing vegetable needs of the urban Lafla like tomatoes, 

cabbage, and carrot. Unfortunately, the river is prone to pollution due to the various land use activities that 

take place within the basin. There is a strong need, therefore, to determine the pollution status of the river 

as it relates to the socio-economic well-being of the inhabitants of the area (Ibbi, 2009; Smart, 2002).  

 

Scope and limitation of the Study 

 For the purpose of this research, the assessment of microbial properties of water quality was limited to 

sampling and analyzing the River water from five locations based on land use along the river. They area 

sampled include; Xi — Residential, X2 — Commercial, X3 — Agriculture, Xi  

— Industrial and X0 Azuba . In each of the five sampling points, the microbial qualities were assessed and 

compared with prevailing SON drinking water standards (Revised, 2010). The research work does not 

include the treatment process of the assessed parameters.  

 

Material and Methods  

Sample Collection: Ombi River was divided in 4 sampling points based on land use thus. Samples were 

collected during the dry season (February — April, 2016) and wet season (July — September, 2016).  

Samples of water were obtained at these points and taken to the Lab for analysis Stratified systematic 

sampling were collected at specific points based on Land use along Ombi River All equipment use in the 

collection and processing were washed and cleaned with Laboratory grade detergent followed by several 

rinses by deionized water. All equipment from microbiological sampling and processing of water were 

sterilized before use by autoclaving at 121°C for 15minutes 

Sample analyses: The microbial quality parameters were analysed using standard method for the 

examination of water and waste (APHA, I ENS). The bacteriological assays included heterotrophic plate 

count (total plate count), total coliform count. Escherichia E. coil, fecal streptococci, protozoa, algae, yeast 

and moulds (filamenteous fungi). Total heterotrophic bacteria were determined by standard clay technique 

using pour plate method on nutrient agar. Membrane filtration techniques and multiple, tube fermentation 

was used to test for total coliform The isolation for E cob and aerobacteraerogenes was done using eosine 

methylene blue agar Fecal streptococci were determined using glucose oxide broth and confirmed with 

MacConkey agar.(SON 2007). 

 

Results and Discussion 

 Microbial Analysis  
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The result of the microbial analysis (Table 1-3) revealed the presence of bacteria in all the sampling points 

at a dilution of iO. This varied from one point to another. The total hetetrophicbacteria ranged from 12 cfu 

in (x) to too numerous to count in X. The total coliform bacterial as nil is Xi, and X2.  

 

The exposure of River Ombi to contamination from fecal source is probably responsible. Coliforms are 

indicator of pathogenic organism. They are not to be found in drinking water (Hunter, 1997). Bacteria 

isolated in this study include E.coli, Aerobacter, acrogens and fecal streptococci. The presence of fecal 

bacteria in water has been used to measure water quality and personal hygiene standard (APHA, 1998).  

 

E coil are considered to be superior as an indicator of contamination and hygienic quality of drinking water 

(WHO, 2004) The presence of E coli in the various sample points is a clear indication of fecal 

contamination of River Ombi. High Coliform in the various sampling points in the study is consistent with 

finding of other investigators in Nigeria (Adekunle et al, 2007) Protozoa, algae, yeast and filamentous fungi 

are not to be found in drinking water ( Hunter, 1997). Their presence has further demonstrated that water 

from Ombi river is unsuitable for drinking.  

In all the sampling points, microbial pollutants were detected. River Ombi showed high Level of microbial 

presence as a result of exposure and contamination by sewage.  

The high coliform index, the presence of E coli, fecal streptococci and aerobacter acrogens is a 

demonstration of the poor quality of water. Proximity to refuse sites, toilets and the general poor sanitary 

conditions influenced the water quality. Most of the untreated water in Ombi River and its environs are not 

fit for drinking, and much need to be done to meet the recommended standard for portable water.  

 

Table 1: Dry season microbial parameter of river Ombi.  

 

Parameters  Xi  X2  X3  X4  X0  

TPC (cfu/ml)  TNTC  86  36  126  TNTC  

TCC (cfu/ml)  34  142  30  TNTC  100  

E.coli (cfu/ml)  6  4  4  32  60  

Aero bacter acrogens  5  8  6  18  12  

Fecal streptococci  2  4  7  31  42  

Protozoa  +  +  +  A+P+  +++  

Algae  3  15  21  9  SP  

Yeast (cfu/ml)  2  4  5  15  10  

Filamentous fungi  +  +  +  ++  +++  

(cfu/ml)       

 

Table 2: Rainy season microbial parameters of River Ombi  

Parameters  Xi  X2  X3  X4  Xo  

TPC (cfu/ml)  TNTC  TNTC  86  TNTC  TNTC  

TCCI (cfu/ml)  TNTC  186  TNTC  36  TNTC  

1(cfiu/m1  9  5  4  6  388  

Aerobacter Acrogens  2  2  2  3  24  

Fecaistreptococci  1  3  2  4  11  

Protozoa  A+P  A+P  A+P  A+P  ++  

Algae  ++  ++  SP  ++  +++  

Yeast(cfu/ml)  16  2  5  21  172  



LAJAST: Journal of Environmental Sciences 

ISSN: 2545 - 5605 (online) 

Vol. 1 Number 1, November, 2017 

www.asuplafia.org.ng/journal 

 

21 Page 

 

Filamentous Fungi (cfu/ml)  8  4  6  16  +++  

Key: TCC — Total coliforms count, TNTC too numerous to count. TPC — Total plate count; cfu --- 

colony forming unit. +++/ml is an indication of heavy contamination with coliform counts over and above 

100/l of sample for both coliform and E.coli SP — slightly present.  

 

Table 3: Authentication of Filamentous fungi and yeast on sabouraud agar  
 

Colony morphology  Microscopic characteristic  Probable organism  

A creamy White smooth colonies with a yeast like 

odor  
Sphencal budding cells with Pseudo mycella  Candida albicans  

Glandular to powdery white colonies. Fluffy and 

yellowish green colonies  

Hypae with long branching chains and filaments 

clear with branding mycelia  
Filamentous fungi  

 

SUMMARY, RECOMMENDATION AND CONCLUSION  

  

Summary of Findings  

From the foregoing discussion, it is evident that water from Ombi River is considered not suitable for 

human consumption in all seasons based on majority of the laboratory tests carried out. Despite that, there 

is water quality improvement during the wet season than dry season which may be attributed to the 

presence of rain water as dilution factor.  

In all the points sampled, microbial pollutants were detected. Coliform levels were well above WHO 

stipulated level of Zero per ml. the high coliform index, the presence of E. coli, fecal streptococci and 

aerobacter acrogens is a demonstration of the poor quality of water.  

Some of the sampling points Ombi 1111 Xl -Residential, Alhamis and Rice mill X2 Commercial, 

NSUK!COAL X3- Agricultural and Delta prospectus X4 industrial are considered to be grossly polluted 

(especially during the dry season). The control river (Azuba) Xo is less polluted (especially in the wet 

season. The industrial discharge point recorded the highest pollution level when compared to other points; 

this is due to discharge of effluents from industries like Baryte processing (Delta prospectus and fertilizer 

(Nasara fertilizer blending factory). Most of these are known for discharging large quantities of untreated 

waste-waters in many waterways and manmade ditches that terminate at Ombi River.  

 

Recommendations  

Based on the findings of this research work, the following recommendations are deduced:  

• There should be a scheme of appropriate effluent disposal in urban and sub-urban Lafia. Industries must 

treat liquid waste in their in-house treatment plant (to convert chemical waste to harmless biodegradable 

substances) before discharging them into drains and stream channel. Defaulters should be sanctioned 

appropriately. The monitoring board should be Nasarawa Urban Development Board (NUDB).  

• Domestic effluents from kitchen and bathroom should be channeled to proper septic tanks, for necessary 

treatment before being discharged into the river channel. Building plans should be approved by NUDB 

before construction work should commence.  

• The State Environmental protection agency must intensify effort in controlling the indiscriminate 

dumping of biodegradable and non — biodegradable pollutant in and around the river so as to make the 

environment fair, free and friendly. It is also recommended that Nasarawa state water board should set up 
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surveillance and monitoring unit to parade the catchments area in particular to discourage activities that 

may pollute the river.  

• The State Environmental protection Agency in conjunction with Nasarawa state water Board (NSWB) 

and Nasarawa Urban Development Board (NUDB) should embark on advocacy and enlightenment 

campaigns on dangers of direct use of the river for domestic purposes. The public must be informed of the 

need to boil and filter water before drinking. Government or concerned private individuals could come in 

through the purchase and distribution of subsidized water filters to the direct prepared to treat and supply 

wholesome and palatable water to all its inhabitants. This is a tall but achievable ambition.  

A particular approach should be adopted in the implementation of the recommendations listed above.  

 

Conclusion  

The study shows that there is existence of water pollution within the Ombi river system due to increasing 

human and land use activities. Rapid population growth, urbanization, increasing use of synthetic chemical 

products at homes, commercial establishment and agriculture are generating waste effluents of dangerous 

chemical composition into the surface water resources. Therefore, it is important that Nasarawa State 

government and other relevant agencies should take appropriate measures to protect water quality of the 

water resources in the areas so as to improve public health.  

From findings, it was discovered that the general quality of River Ombi is low, since most of the tested 

microbial quality parameters did not fall within the limits of the permissible recommended guideline set by 

World Health Organization and Federal Ministry of Environmental (FME) for drinking water.  
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