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ABSTRACT
Water is a crucial necessity in public health, and the presence of healthy water directly impacts the overall quality of life, as it is an essential element for survival. The aim of this study was to assess the public health impact and antibiotic resistance patterns of bacterial species isolated from drinking water sources in Ezza South Local Government Area, Ebonyi State, Nigeria. A total of thirty (30) drinking water samples from three (3) water sources namely: stream, river and well were randomly collected between the months of April and August 2024. Samples were bacteriological analyzed using standard analytical procedures while antibiotic susceptibility of the isolates was done using the disc diffusion method and interpreted according to the guidelines of Clinical Laboratory Standards Institute. Drinking water sources from different communities in Ezza south L.G.A revealed that water samples collected from streams, rivers and wells had an average total bacterial count (TBC) of 8.10-4, 7.10-4 and 6.10-4 respectively. There was a significant difference (p <0.05) in the bacteria load levels of water samples from all the study locations during the study period. All the values for total bacteria counts were higher than WHO standard of zero per 100 ml. Escherichia coli had highest isolate 77%; while Klebsiella and salmonella species had 28% and 23% respectively. The antibiotic investigations demonstrated that Escherichia coli, Salmonella species and klebisellaspecies isolated were highly resistant to more about 75 % of some common antibiotics tested in this study which include Imipenem, azithromycin, norfloxacin and streptomycin. The isolates were also found to be about 70% susceptible to ciprofloxacin, gentamicin, ofloxacin, vancomycin, penicillin and tetracycline. Nevertheless, the significant presence of enteric bacteria and their high resistance value observed in this study strongly suggests that the samples were contaminated with faecal matter due to inadequate hygiene and sanitation practices in the respective locations. We therefore, recommend a comprehensive epidemiological study in all Ebonyi State to determine the number of people suffering from diseases or illnesses related to the microbial water quality problems identified in this study.
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INTRODUCTION
Background of the Study 
“Water is a natural inorganic compound which consists of the elements; hydrogen and oxygen in the ratio of two is to one (2:1)” (WHO, 2011). “It is indispensable for man’s existence on earth as about two-thirds of the human body consists of water and requires between one to seven liters of water per day for its appropriate functioning to avoid dehydration” (Okonkwo et al., 2011). “Broadly, the demand for water by man can be divided into three major categories; domestic, industrial and agriculture” (Ogunnowo, 2004). “A guaranteed supply of water for these purposes greatly improves the health, social and economic facets of human life” (Adhikary et al., 2010). 
“The quality of water depends on its physical, chemical, and biological characteristics, which determines its utility for different purposes” (Agwu et al., 2013). “Water fit for human consumption is referred to as potable or drinking water and should be of safe quality, which entails that it does not present any significant health risk over life time consumption” (Adhikary et al., 2010). “Drinking water schemes conventionally employed include surface water (rivers, streams, lakes, etc.) and groundwater (boreholes and wells). However, there is a rising dependence on groundwater due to increasing contamination of surface water and as it is believed to be purified as water moves down the bedrock” (Uhuoet al., 2014).
“Although water is essential for life, it also remains an important source of disease transmission and a major cause of mortality in developing countries because of limitations in access and quality” (Sunil and Chippa, 2013). “Drinking water can become contaminated with foreign matter such as pathogenic bacteria (Salmonella typhi, Shigelladysentariao, Escherichia coli, Klebsiella pneumonia etc.), chemical substances (fertilizer, pesticides, metals etc.) and industrial effluents or other wastes, which deteriorates its quality; rendering it unfit for its intended use” (Völker et al., 2010). According to the WHO, (2004) drinking water fact sheets, contaminated water can transmit diseases such as diarrhea, cholera, dysentery, typhoid, and polio. Contaminated drinking-water is estimated to cause 502, 000 diarrheal deaths each year (WHO, 2004). “The rapidly growing population of  Nigeria,  now exceeding 200million, still grapples with the daunting issues of inadequate access to clean drinking water and hygienic access to safe drinking water and hygienic sanitation, posing a substantial challenge to the country’s development” (WHO, 2004). Contamination of water by enteric pathogens has increased worldwide” (Völker et al., 2010). 
“Water is a vital resource for humans and natural ecosystems. In specific regions, water resources have been significantly under pressure by human use for more than a century, and the spread of water scarcity has been tremendously accelerated over the last decades” (Kummuet al., 2010). “Meeting demands for industrialization, increasing energy consumption, as well as growing agricultural water demand create a multi-faceted global problem. Human faecal material is generally considered to be of greater risk to human health as it is more likely to contain human enteric pathogens especially people leaving in ruler area such Ishielu and Ikwo local Governemt area in Ebonyi state”  (Igwe et al., 2024, Ude Ude Ibiam et al., 2022 ). “The most important aspect of water quality is its freedom from contamination with faecal matter” (Igwe et al., 2024). Therefore, it is necessary to analyze and evaluate the quality of water obtained from surface and underground sources in Ezza south Communities of Ebonyi State. 






MATERIALS AND METHOD

Study Site
Ezza south local government area is situated within the Ebonyi State, which is located in the South-east geopolitical zone of Nigeria. The LGA has several towns and villages, including Amagu, Amekka, Idembia, Okuofai, Eke and Kpakpaji. The estimated population of Ezza south Local Government Area (LGA) is approximately 165,431 residents. The overall land area of Ezza south Local Government Area (LGA) is 735 square kilometres, and it experiences an average temperature of 27 degrees Celsius. The local government depend on Ezilo water scheme, which is intended to provide water to all residents of Ezza South, Ezza north, Ezzagbo and Ishielu local government and the state capital, Abakaliki. However, the water scheme is currently not operating at its full capacity, leading to a situation where a significant portion of the population relies on manually dug wells, river, boreholes, and streams for their domestic water needs, including drinking water. This contamination occurs as the streams pass through the city and its surrounding suburbs

Sample Collection
Thirty (30) samples were randomly gathered from the communities within the Ezza South Local Government Area, Ebonyi State, Nigeria. The water samples for microbiological analysis were gathered in 500 ml capacity non-reactive borosilicate glass bottles that had been thoroughly cleaned, rinsed, given a final rinse with distilled water, and sterilized. Samples were collected from each source by grasping the bottle near its bottom with one hand and immersing it, neck down, beneath the surface. Water samples were collected early in the morning (7 am) and delivered to the Applied Microbiology Laboratory Complex at Ebonyi State University (EBSU) within two (2) hours for analysis

Inoculation and Incubation  
From 10-3 to 10-5 diluents, 1 ml each of the diluents was poured into different sterile Petri dishes containing plate count agar (PCA) and the plates were incubated at 37 °C for 24 hours.

Identification and Characterization of Bacterial Isolates 
“The bacterial isolates were primarily characterized and identified by microscopic examination and standard conventional biochemical and physiological tests. The cultures were examined for colony morphology, motility, Gram stain reaction and sugar fermentation tests according to Bergeys Manual of Systematic Bacteriology” (Onyeagba, 2004).

Antimicrobial Susceptibility Studies using Conventional Antibiotics
The following steps were taken to determine the antimicrobial susceptibility pattern of the isolates against conventional antibiotics:
Preparation of 0.5 McFarland Equivalent standard:  “A 1% v/v solution of sulphuric acid was prepared by adding 1ml of concentrated sulphuric acid to 99ml of water and 1% v/v solution of barium chloride by dissolving 0.5g of hydrated barium chloride in 50ml of distilled water. 0.6ml of barium chloride was added to 99.4 ml of the sulphuric solution and mixed. A small volume of the turbid solution was transferred to a screw capped bottle of the same type as used in preparing the test inoculum” (Onyeagba, 2004). 
Standardization of Test Bacteria :
“All the test bacteria isolated were standardized before use by inoculating 5ml normal saline in sterile test tubes with loopful of a 24hrs culture of the test bacteria from a nutrient agar slant. The dilutions using loopful of the test bacteria and sterile water was carried out in order to obtain microbial population of 105colony forming unit per ml (cfu/ml) by comparing it with 0.5 Mcfarland turbidity standard” (Cheesbrough, 2006).
Antimicrobial Susceptibility Testing
“Antibiotic susceptibility of the isolates was done using the disc diffusion method and interpreted according to the guidelines of Clinical Laboratory Standards Institute” (CLSI, 2025). “Mueller-Hinton agar was prepared according to the manufacturer's instructions. The medium was cooled to 50 °C and poured into plates. The inoculums were aseptically inoculated on the surface of Mueller-Hinton (MH) agar plate(s) using sterile swab sticks. After this, the inoculated Mueller-Hinton agar plate was allowed to dry for a 5 minutes at room temperature with the lid closed. After the agar surface has dried for few minutes, antibiotic impregnated discs (Oxoid, UK) of known concentrations:Azithromycin, Chloramphenicol, Ciprofloxacin, Gentamicin, Imipenem, Norfloxacin, Ofloxacin, Penicillin, Streptomycin, tetracycline and Vancomycin, were aseptically impregnated on the inoculated Mueller-Hinton agar plates using sterile forceps. The plates were incubated at 37 °C for 24 hours. After incubation, the inhibition zone diameters (IZDs) produced by the antibiotic disks were measured with a ruler to the nearest millimeter and recorded. CLSI breakpoints were used to interpret the results and was recorded as resistant, intermediate and susceptible” (CLSI, 2025).


[bookmark: Ref3]Statistical Analysis
The results of replicates were pooled and expressed as Mean ± Standard error of mean. Data obtained were subjected to a one-way analysis of variance with the aid of IBM Statistical Package for Social Sciences (SPSS) version 22 and Microsoft Excel 2013 software.

RESULTS AND DISCUSSION
Table 1 Mean of Total Bacterial Count (Cfu/Ml) of Water Samples Collected from Different Water Sources in Ezza South Local Government Area
S/N   		   Sample Sources                TBC (cfu/ml)          
	1
	Streams 
	8.10-4

	4
	Rivers 
	7.10-4

	5
	Wells
	6.10-4


			Average                            7.10-4

Table 2 Morphological and Biochemical Characteristics of Bacteria species Isolated from Water Samples Collected from Different Water Sources in Ezza South L. G. A.
	Morphological characteristics 
	Microscopic characteristics 
	Biochemical test 
	Isolated organisms 

	
	
	
	

	SN
	Shape
	Colour
	Gram RXN
	Motility Test
	OX Test
	IND Test
	CAT Test
	M-red Test
	CIT Test
	CO
	VP Test 
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	1
	Rod
	Pink 
	-
	+
	-
	+
	+
	+
	-
	-
	-
	Escherichia Coli 

	3
	Rod
	Pale white & black edges
	-
	+
	-
	-
	+
	+
	-
	-
	-
	Salmonella species 

	4
	Rod 
	Pink and drew
	-
	+
	-
	+
	-
	+
	-
	-
	-
	klebsiellaspp


	Key: RXN= Reaction, OX = Oxidase, IND= Indole, CAT=Catalase,  CO= Coagulase M=Methyl, CIT= Citrate and VP=VogesProskauer, += positive, - = negative





Table 3 Percentage and Frequency Distribution of Bacteria Isolated from Water Samples Collected from Different Water Sources in Ezza South Local Government Area
S/N    Samples Sources                   E.  ColiI (%)             Klebsielliaspp (%)    Salmonella spp(%)
	2
	Streams 
	26(23)
	6(16)
	11(28)

	4
	Rivers 
	28(25)
	8(21)
	12(31)

	5
	Wells
	23(20)
	9(24)
	5(13)

	Total
	
	77 (100)
	23(100)
	28 (100)


Figure 1: Percentage of Antibiotic Resistance and Susceptibility of Escherichia Coli Isolated from Different Drinking Water Sources in Ezza South  Local Government Area

Key: AZM= Azithromycin, C= Chloramphenicol, CIP= Ciprofloxacin, CN=Gentamicin, IPM = Imipenem, NOR= Norfloxacin, OFX= Ofloxacin, P= penicillin, S = streptomycin, TE= tetracycline and VA= Vancomycin.

Figure 2: Percentage of Antibiotic Resistance and Susceptibility of Klebsiella Species Isolated from Different Drinking Water Sources in Ezza South  Local Government Area

Key: AZM= Azithromycin, C= Chloramphenicol, CIP= Ciprofloxacin, CN=Gentamicin, IPM = Imipenem, NOR= Norfloxacin, OFX= Ofloxacin, P= penicillin, S = streptomycin, TE= tetracycline and VA= Vancomycin.

Figure 3: Percentage of Antibiotic Resistance and Susceptibility of Salmonella Species Isolated from Different Drinking Water Sources in Ezza South Local Government Area. 
Key: AZM= Azithromycin, C= Chloramphenicol, CIP= Ciprofloxacin, CN=Gentamicin, IPM = Imipenem, NOR= Norfloxacin, OFX= Ofloxacin, P= penicillin, S = streptomycin, TE= tetracycline and VA= Vancomycin.

Drinking water sources from different wards in Ezza south local government area revealed that water samples collected from streams, rivers and wells had an average TBC of  8.10-4, 7.10-4 and 6.10-4respectively with the total average of 7.10-4. There was a significant difference (p <0.05) in the bacteria load levels of water samples from all the study locations during the study period. All the values for total bacteria counts were higher than WHO standard of zero per 100 ml (APHA 1999) as observed in table 1. The results is in agreement with Okoro et al.(2017) who reported that “water samples collected from different drinking water sources in Ezza south Ebonyi state, Nigeria had total bacteria counts between the ranges of 1.31 x 104 to 4.20 x 104cfu/ml. the study recorded no variation, this may be because both studies are carried out in the same region which shares the same sanitary conditions. The result is also line with Aboh et al. (2015) who confirmed the presence of high number of coliforms in drinking water sources in Nigeria. They reported mean value of 2.23 x 104 - 7.1x 104 cfu/ml in stream water used for drinking in Zarie, Kaduna State. The high bacterial load in the  of water samples poses a considerable risk to public health, as it can lead to a range of waterborne infections and illnesses in the community”. 
According to the different tests carried out three different organisms were identified and include: Escherichia coli, Klebsiella species and Salmonella species. In Morphological characteristics all the bacteria shown rod in shape. Color pink, Pink and drew and pale white and black edges for Escherichia coli, Klebsiella species and Salmonella species respectively. Microscopically there were all gram negative reaction and positive in motility test. Biochemical test shown they were all citrate negative as observed in table 2. The findings align with the previous research conducted by Nwuzo et al. (2024).
Among the water samples analyzed in this study, Escherichia coli  was the most frequently bacteria isolated 77 (100%), 28 (100%) and 23 (100%) Klebsiella  species and salmonella species respectively table 3. However, the highest frequently isolated of Escherichia coli presence in drinking water sources is an indication of enteric pathogens. WHO, (2011) reported that the lack of sanitary facilities and availability of pit latrines, discharge of waste water without prior treatment, indiscriminate dumping of waste contributes to drinking water contamination where people practice open defecation can load to infections.In support of this study, Allamin et al., (2015) reported that “Escherichia coli was the most common species isolated in their study with an overall prevalence of 98 % followed by Aeromonassobria with a 67 % , Klebsiella species with 66%, Salmonella species had 44% and Staphylococcus species with 25% which was the lowest prevalence in water sources in Kaduna State Nigeria”. Other related studies has reported the presence of these organisms in their researches carried out such as in Ebonyi State (Igweet al, 2024), Edo State (Ekhaise and Omoigberale, 2011), South African  Mulleret al. (2001) and Pakistan (Ehsan et al., 2015). 
Escherichia coli isolated from different drinking water sources in Ezza South local government Area were 90% resistance to Imipenem,, (88%) to Azithromycin, 70% to streptomycin and penicillin 66 %. The isolate were 91% susceptible to Ciprofloxacin, 81% to Ofloxacin, 77% to Gentamicin, 60% to tetracycline and 58% to Vancomycin and  Chloramphenicol each (figure 1). Klebsiella Species isolated from different drinking water sources in Ezza South local government Area were resistance to Imipenem 88%, Azithromycin 83%, streptomycin 61%, Norfloxacin 57%, penicillin and vancomycin 52 % each. The isolate were susceptible to Ciprofloxacin 87%, Ofloxacin 70%, Gentamicin 61% and  tetracycline  57% (figure 2).  Salmonella Species isolated from different drinking water sources in Ezza South local government Area were resistance to Azithromycin 75%, , Imipenem 71%,  streptomycin 64%, penicillin 57%, Norfloxacin and Chloramphenicol 54 % each. The isolate were susceptible to Ciprofloxacin 86%, Gentamicin 61% Ofloxacin  57%  and  tetracycline  574 % (figure 3).
[bookmark: _GoBack]The resistant rate to these antibiotics is generally high. These resistant patterns are, however, accordance with Ekhosuehiet al., (2018) in Benin City Nigeria and Choudhry et al., (2016) in Assam, India. The study is contrary to a work done by Saba et al., (2013) in Ghana, who isolated Escherichia coli,Pseudomonas aeruginosa,Klebsiella Species, Salmonella species in a streams and Rivers water and recorded no resistance to commonly antibiotics used. Kinge et al. (2010) also showed in their study that Gram-negative bacteria isolated from river, pond and stream samples were multidrug resistant in nature; and that these organisms were highly resistant to amoxicillin-clavulanic acid (100 %) Azithromycin  (98%), streptomycin (96%), penicillin(85%). In similar to the present study, kingeet al., (2010) reported that Escherichia coli, Salmonella, Pseudomonas, Shigellaand klebisellaspecies isolated were also found to be highly resistant to amoxicillin-clavulanic acid, penicillin, and Ceftiaxone while Ciprofloxacin, Ofloxacin, and Nalidixic Acid were also highly susceptible The result is also in line with Dufour et al., (2006) According to their study carried klebisellaspecies, Escherichia coli, and Shigella species was (50%) susceptible to gentamicin, ciprofloxacin, vancomycin, erythromycin, ofloxacinand(50%)  and resistant to amoxicillin/clavulanic acid, imipenem, ampicillin, ceftriaxone, oxacillin and cefltazidime. “There were many reports that have shown that both enteric and non-enteric bacteria are fast-becoming resistant to some commonly used and available antibiotics especially people leaving in ruler area” (Igwe et al. 2019; okeh et al. 2022)



Conclusion
The presence of enteric bacteria such as Escherichi coli, Klebsiellaspeciesand salmonella species in stream, well and river water samples as we observed in this study, may be suggestive of faecal contamination due to poor hygiene and sanitation in the sample locations. The high prevalence of multiple antibiotic-resistant organisms in the drinking water distribution system could potentially pose a threat to humans consuming this water. Therefore, it’s a public health risk to human and animal using the water sources. To this end, we Recommend, Comprehensive epidemiological study should be carry out in entire Ebonyi State to determine the total number of people already exposed from the diseases related to the bacterial water quality problems identified in this study location. 

.
Declaration of Conflict of Interest:
The authors declare no conflict of interest. 

Data Availability Statement: 
Data are available upon request from the corresponding author

Disclaimer (Artificial intelligence)


Author(s) hereby declare that NO generative AI technologies such as Large Language Models (ChatGPT, COPILOT, etc.) and text-to-image generators have been used during the writing or editing of this manuscript. 



References
Aboh, E.A., Giwa, F.J., and Giwa, A. (2015). Microbiological Assessment of Well Waters in Samaru, Zaria, Kaduna, State, Nigeria. Annals of African Medicine, 14:32.

Adhikary, P.P., Chadrasekharan, H., Chadkraborty, D., and Kanibe, K. (2010). Assessment of Groundwater Pollution in west Delhi, India Using Geaostatistical Approach,Environmental Monitoring Assessment, 167; 599-613.

Agwu, A., Avoaja, A.G., and Kalu, A.U. (2013). The Assessment of Drinking Water Sources in Aba Metropolis, Abia State, Nigeria, Resources and Environment 3(4): 72-76.

Allamin, I., Borkoma M, Joshua, R., and Machina, A.(2015).Physicochemical and Bacteriological Analysis of Well Water in Kaduna Metropolis, Kaduna State. Open Acc. Lib. J.2: 1-5. 
American Public Health Association, American Water Works Association and Water Environment Federation (1999), Standard Methods for the Examination of Water and Wastewater. 

Choudhury, S.S., Ajay, K., Hiramoni, D.,and  Mukutamoni,  D. (2016).   Preliminary Physicochemical and Microbiological Analysis of Bahini River Water of Guwahati, Assam, India. International Journal of Current Microbiology and Applied Sciences. 5(2): 684 – 692

Clinical and Laboratory Standards Institute (2015). Performance Standards for Antimicrobial Susceptibility testing: 19th Informational Supplement. CLSI Document M100 – S19, Clinical and Laboratory Standards Institute, Wayne, Pa, USA.

[bookmark: 1323481_ja]Dufour, A, Evans, O., Behymer, T., and Cantu, R. (2006). Water Ingestion During Swimming Activities in a Pool: A Pilot Study. Journal of Water Health, 4: 425-430.

Ehsan, H., Aqsa, B., Atif, U.R., Sajjad, A., and Nodia, S. (2015). Isolation and Identification ofColiform Bacteria from Drinking Water Sources of Hazara Division, Pakistan. IOSRJournal of Pharmacy, 5(4): 36-40
Ekhaise, F.O., and Omoigberale, M.O. (2011). Bacteriological and Physicochemical Qualities of Ebutte River in Ebutte Community, Uhunmwonde Local Government Area, Edo State, Nigeria. J. Appl.Sci. Environ. Manag.15 (4): 663- 673 
Ekhosuehi, A., Akharame, M.O., and Obayuwana, P. (2018).  Bacteriological Quality and Antibiogram of Isolates from Potable Water Sources in Ekosodin Community, Benin City, Nigeria. J.Appl.Sci. Environ. Manag. 22 (I): 129-133 

Igwe, P.C., Egwu, I.H., Chukwu, S.O.,Uzoh, C.V., Oguoma, O.I., Emeka-NwabunniaI., andUmezuruike, K.C. (2019). Isolation and antibiotics sensitivity pattern of Pseudomonas aeruginosa species implicated with urinary tract infectionamong women patients visiting Federal Teaching Hospital,Abakaliki, Ebonyi State. Direct research journal of public health and environmental technology 4: (4) 26-29

Igwe, P.C., Onuoha, S.C., Aniokete, U.C.,Uzoeto, H.O., Onwa, N.C., Nomeh L.O, et al.,	(2024).Physicochemical and Antibiogram Study of Bacterial Species Implicated in Drinking 	Water Sources in Selected Communities of Ishielu, South east, Nigeria. Africa journals of 	Biological Science. 6.15.424-442

[bookmark: 1323494_ja]Kinge CN, Ateba CN and Kawadza DT (2010). Antibiotic resistance profiles of Escherichia coli Isolated from Different Water Sources in the Mmabatho Locality, North-West Province, South Africa. South Africa journal of science. 106: 44-49.

Kummu,M., Tamplin, M.L. and Farrah, S.R.(2010). Is physical Water Scarcity a	New Phenomenon? Global Assessment of Water Shortage Over The Last Two Millennia.Environmental Research Letters 5 (3): 034006.

[bookmark: 1323510_ja]Muller, E.E., Ehlers, M.M. and Grabow, W.O.K (2001). The occurrence of E. Coli O157: H7 in South African Water Sources Intended for Direct and Indirect Human Consumption. Water Res. 35: 3085-3088

Nwuzo, A.C, Igwe P.C., Aniokete, U.C., Nomeh, O.L.,  Nwojiji E.C.,  Chukwuemeka-odi L.O, et al (2014).  Assessment of bacteria	contamination of fish from aquaculture sources and its public health 	implication in Abakaliki, Ebonyi state, Nigeria.   J. Appl.Sci. Environ. Manage. 	28 (12) 4153-	4160

Ogunnowo, C.O.(2004). Coping with Domestic Water Supply Problems in Nigeria Urban Centres: The Ijebu-Ode City Experience. Inter J. Environ. Issu (1): 200-208.

Okeh, C.O.,  Igwe, P.C., Uzoh,C.V., Chukwu, O.S., Owolabi, J.O.,  Ugwu, B., et al.(2022). Preliminary investigation on the prevalence and antibiotic Susceptibility pattern of bacterial associated with the Spoilage of Avocado Pear (Persea Americana) Sold within Abakaliki, EbonyiState, Nigeria. Journals of Pharmaceutical Research International 34(7A) 1-9. 
Okonkwo, T. J., Okorie, O. and Okonkwo, C.J.O (2011).  Public Health Risk Status of the Water Supply Frame Work at Kwame Nkrumah (Postgraduate) Hall, University of Nigeria, Nsukka and Environ. Afri J. Environ. Sci. Techn. 5(7) 522-529.

Okoro, N., Omeje, E.O. and Osadebe,P.O. (2017). Comparative Analysis of Three Borehole Water 	Sources In Nsukka Urban Area, Enugu State, Nigeria Research Journal of Environmental and 	Sciences7(4): 110-114
Onyeagba, A. (2004). Laboratory guide for Microbiology.Crystal Publishers, Okigwe, Imo State.. 95–97.

Saba, C.K.S., Escudero, J.A., Herrera-Leon, S.,Porrero, M.C. and Suarez, M. (2013). First Identification of Salmonella Urbana and SalmonellaOuakam in Humans in Africa.Journal. Infections inDevelopingCountries, 7: 691-695.

Sunil, K.T. and Chippa,R.C .(2013). Analysis of Water Quality of Bharatpur. International Journal of 	Engineering Inventions, 2.(6): 06-11
Uhuo, C.A., Uneke, B.l., Okereke, C.N., Nwele D.,E and Ogbanshi, M.E. (2014). The bacteriological survey of borehole waters in urban area of Abakalikiebonyistate .Internal journal of bacteriology research 2 (2): 28-31. 

Völker, S., Schreiber, C. and Kistemann, T. (2010). Drinking Water Quality in Household Supply Infrastructure a Survey of the Current Situation in Germany. International Journal of Hygiene and Environmental Health, vol. 213, (3). 204–209.

World Health Organization (WHO) (2011). Guidelines for Drinking-Water Quality, 1st Addendum VoI. 1. Recommendations. 3rd Edition World Journal of public Health, 1: 1-3.
		
World Health Organization (WHO) (2004). Guidelines for Drinking-Water Quality, 1st Addendum VoI. 2. 	Recommendations. 4th Edition World Journal of Environment Health  13-16.

Ude Ude Ibiam , Iroha I. R. , Moses I. B. , Ibiam F. , Onuora A. L. , Nwigwe J. O. , Adimora E. E. , Okolo I. O.3, Uzoeto H. O. , Ngwu J. N. , Mohammed I. D. , Oladimeji A. S , Thompson M. D. , Iroha C. S. Bacteriological Quality and Antibiogram of Bacteria Isolated from Aquatic Environments in Three Local Government Areas of Ebonyi State, Nigeria. Int. J. Pharm. Sci. Rev. Res., 74(2), May - June 2022; Article No. 04, Pages: 30-38
Resistant ( %)	AZM	 C	CIP	CN	IPM	NOR	OFX	 P	S	TE	VA	88	42	9	23	90	45	19	66	70	40	41	Susceptibility (%)	AZM	 C	CIP	CN	IPM	NOR	OFX	 P	S	TE	VA	12	58	91	77	10	35	81	34	30	60	58	Resistant ( %)	AZM	 C	CIP	CN	IPM	NOR	OFX	 P	S	TE	VA	83	39	13	39	88	57	30	52	61	43	52	Susceptibility (%)	AZM	 C	CIP	CN	IPM	NOR	OFX	 P	S	TE	VA	17	61	87	61	22	43	70	48	39	57	48	Resistant ( %)	AZM	 C	CIP	CN	IPM	NOR	OFX	 P	S	TE	VA	75	54	14	39	71	54	43	57	64	46	50	Susceptibility (%)	AZM	 C	CIP	CN	IPM	NOR	OFX	 P	S	TE	VA	25	46	86	61	29	46	57	43	36	54	50	


