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Abstract 
This research used chemical and bacteriological investigations performed both before and after the 

monsoon season in 2022 to evaluate the water quality in the Basti area. Five hundred samples were 

taken from different sites inside different blocks, and examinations were done to assess the water 

quality according to predetermined requirements. The findings showed that the quality of the water 

varied across blocks, with differences seen in the bacteriological and chemical indices. Water quality 

declined throughout the post-monsoon season, according to a comparison of pre- and post-monsoon 

tests. This finding emphasizes the need of ongoing water resource management and monitoring to 

protect human health and safety. These results highlight the need of taking preventative action to solve 

problems with water quality and protect the welfare of local populations. 
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Introduction 
Water is an essential renewable resource. Water covers 71% of Earth. Aquifers contain vast 

stores of fresh water. Ground water has long been regarded one of the cleanest kinds of 

natural water to supply rural and semi-urban needs. Ground water is the sole drinking water 

source in India, hence most people depend on it. The quality of ground water relies upon the 

level of the water table and every one of the cycles and responses that happen from the 

second it consolidates in the climate to the time it is delivered by a well or spring. 

Many feel groundwater is cleaner than surface water. In any case, during the previous ten 

years, human action has extraordinarily corrupted ground water.4-7. Subsequently, water-

borne contaminations have expanded, presenting wellbeing gambles. Accordingly, 

monitoring water quality is urgent to drinking water management. Considering the 

foregoing, this study assessed the bacteriological characteristics of ground water in all 14 

Basti district blocks. Human infections like Salmonella species in drinking water can cause 

significant illness. Shigella species, pathogenic Escherichia coli, Vibrio cholerae, Yesinia 

enterocolitica, Campylobacter species, Hepatitis A, E, Rota virus, Entamoeba histolytica, and 

Giardia species. The faecal-oral mode of transmission spreads several illnesses that are 

exclusively shed in feces. Coliforms are used to assess drinking water microbiology. E. coli 

is a more precise biomarker of faeces contamination than other coliforms. Due to its 

prevalence in human and animal feces and its affordability, speed, sensitivity, specificity, 

and ease of detection, E. coli appears to be the best bacterial indicator of faecal 

contamination in drinking water. 

 

pH: A pH of 6.5 to 8.5 is considered OK for drinking water (WHO allowed esteem range). 

Water is destructive assuming its pH is under 6. In the WT and MD division at CSIR-NEERI 

Nagpur, a sum of 1036 drinking water tests from different water wellsprings of each of the 

14 blocks of the Basti district were gotten during June and July of 2018. The examples were 

taken aseptically in clean plastic containers, and I led my own tests utilizing the "Manual of 

Standards of Quality for Drinking Water Supplies" and "WHO rules for Drinking Water 

Quality," which are laid out standards set out by the ICMR and WHO. The examples were 

taken care of cautiously and kept away in consistence with the standards philosophy 

directions. 

 

Bacteriological analysis 

In order to evaluate the quality of groundwater, bacterial analysis looks at the kinds,  
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quantities, and presence of bacteria in groundwater sources. 

This examination is essential for assessing the water's safety 

and hygienic state, especially in light of its appropriateness 

for human consumption and other household uses. Coliform 

bacteria, Escherichia coli (E. coli), and other dangerous 

pathogens are often measured bacterial indicators. 

Coliform bacteria are a sign of probable fecal matter 

contamination and may indicate the presence of pathogens 

that might be hazardous. Warm-blooded animals' intestines 

contain the bacteria Escherichia coli, which is more 

particularly indicative of fecal contamination since it 

indicates recent contamination from human or animal feces. 

Consuming polluted groundwater may pose health hazards, 

which may be determined with the use of bacterial tests. 

Ingestion of water contaminated with dangerous bacteria 

can lead to the development of waterborne illnesses, 

including gastroenteritis and other gastrointestinal ailments. 

Authorities and researchers can take necessary action to 

protect public health, adopt water treatment procedures, and 

make well-informed choices on the management and use of 

groundwater resources by evaluating the bacteriological 

quality of groundwater. 

APHA (2005) [16]. Describes the conventional membrane 

filtration (MF) procedure that was used to count the total 

coliform counts. Membrane filters were put on M-Endo agar 

plates and left at 37 °C for the whole night. After a day, 

bacterial colonies were counted by a colony counter. All 

colonies that produced shine were counted for this. Every 

device and kit utilized for analysis followed the 

manufacturer firms' recommended operating procedures. 

Additional techniques for testing water were carried out 

using the American Public Health Association's standard 

procedures for examining water and wastewater (APHA 

2005) [16]. 

 

Literature review  

Shakar and Das (2023) [12] The most fundamental element 

for human existence on Earth is water. The cleanest 

wellspring of water that might fulfill our day to day needs is 

groundwater. Consequently, there is currently such a lot of 

dependence on groundwater that it has prompted 

overexploitation of the asset. A couple of Indian towns have 

previously accomplished zero groundwater levels. Since to 

over the top double-dealing and lacking groundwater re-

energize, its yield is diminishing. Aside from the over-

double-dealing, human exercises like structure streets, 

ventures, homes, and different offices have additionally 

changed the regular groundwater re-energize system. The 

producers don't as expected discard their modern waste, 

which is essentially unloaded into open spaces and 

streams/nala channels. Both surface water and groundwater 

were debased thus. In the impending days, modern waste 

and overexploitation would both demonstrate unfortunate. 

Shah, B. A. (2017) [11] A dispersion of groundwater arsenic 

(As) might be seen in the Ghaghara Waterway's settled in 

diverts and floodplains in the Uttar Pradesh districts of 

Faizabad, Gonda, and Basti. Utilizing a stream infusion 

hydride age nuclear retention spectrometry (FI-HG-AAS) 

instrument, tests of tubewell water were examined for As. 

As >10 µg/l is available in around 38, 61, and 42% of 

tubewells in the districts of Faizabad, Gonda, and Basti, 

separately (WHO proposal). Moreover, As levels surpassing 

50 µg/l are viewed as in 15, 45, and 26% of tubewells in the 

districts of Faizabad, Gonda, and Basti, separately. In the 

districts of Faizabad, Gonda, and Basti, roughly 86, 69, and 

35% of tubewells, separately, are from shallow profundities 

(21-45 m). It is significant that 47% of As-tainted (As >10 

µg/l) tubewells in these three districts are arranged in 

Holocene Fresher Alluvium aquifers that are somewhere in 

the range of 10 and 35 m profound. The Ghaghara 

Waterway's suspended stream silt have a high As focus 

(7.11 mg/kg). Most of the As-defiled settlements in the 

Ghaghara Bowl are arranged contiguous the Ghaghara 

Stream's floodplains and wander channels, which might be 

current or deserted. Conversely, owing of their areas on 

Pleistocene More seasoned Alluvium upland surfaces, the 

tubewells in the urban communities of Faizabad, Ayodhya, 

and Nawabganj are delegated As-safe. The Ghaghara Bowl's 

groundwater arsenic harming is generally brought about by 

Quaternary geomorphology. High silt loads from perpetual 

good country streams in the Ghaghara Bowl are the 

geogenic wellsprings of groundwater arsenic. The connected 

residue in the Ghaghara Bowl, which were likely kept from 

the Himalayas, are delivering arsenic into the groundwater. 

Groundwater arsenic is delivered by the reductive 

breakdown of iron hydroxides. 

Kushwaha, G., et.al., (2021) [4] One of the significant 

streams that goes through India's Basti District (U.P.) is the 

Kuwano Waterway. Quick turn of events and urbanization 

in the stream bowl have as of late happened nearby, 

overburdening the quality of the surface water. The 

motivation behind the flow study was to decide the way that 

occasional varieties impacted the physico-compound 

properties of stream Kuwano water. The examination 

contained the accompanying seventeen parameters: pH, 

TDS, EC, DO, Body, COD, All out Hardness, Alkali, 

Nitrate, Nitrite, Phosphate Absolute, Ca, Mg, Fe, E. coli, 

Waste Coliform, and Complete Coliform. Stream water's 

expanded microbial substance raises wellbeing concerns. As 

per the analysis, stream water quality shifts with the seasons 

and is just fit for water system and swimming. 

Saba, N., et.al., (2016) [15] The survey that is being 

introduced centers around reproducing a three-layered 

groundwater stream and solute transport model for the city 

of Moradabad, which is arranged between the Ramganga 

and Gagan waterways. The ongoing review utilizes MT3D 

and MODFLOW programming to gauge the aquifer's 

response as well as the development of a contamination over 

the long haul — in this model, chloride. A 500 m by 500 m 

network system was developed, and a few programming 

programs were utilized to apply different information 

parameters including water driven head, layer thickness, re-

energize, siphoning, and so forth. To reenact reflection, 

siphoning paces of 500 m3/day, 1000 m3/day, and 1500 

m3/day were utilized. Block-by-block, water powered 

conductivity values somewhere in the range of 13 and 18 

m/day were allocated. Until there was a match between the 

processed and noticed heads, the model was run in 

consistent state. By changing the model's pressure driven 

conductivity and re-energize parameters, awareness analysis 

was done. Cl is thought about while displaying solute 

transport. The examination region's northern, focal, and 

southern locales had more prominent chloride fixations. The 

consistent state reenactment was first run utilizing the 

outcomes from the June 2012 water quality analysis. As per 

the vehicle model's projections, in the event that the flow 

circumstance isn't controlled, the grouping of chloride will 

rise further and the quality of the groundwater would decay 
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substantially more. 

 

Research methodology  

The unpolished finished forceps tips ought to be disinfected 

in a fire and afterward permitted to cool. Holding the sterile 

film channel exclusively by its edge, cautiously eliminate it 

from its bundling. In the wake of embedding the film 

channel into the channel gadget, blend the example by over 

and over shifting the example holder. Put the example in the 

channel pipe (100 ml). In the wake of drawing the example 

through the channel and applying a vacuum to the pull jar, 

separate the vacuum. Utilizing the sterile forceps, dismantle 

the separating hardware and eliminate the film channel, 

being mindful so as to contact just the channel's edge. 

Remove the cover from an E. coli medium plate that has 

previously been embedded, and lay the film, framework side 

up, on the agar. To forestall air rises from being caught 

between the layer and the agar, bring down the film, starting 

at one edge. Put the example number or one more 

exceptional identifier on the Petri plate. For 22-24 hours, 

brood E. coli medium plates at 35 ± 0.5 °C. 

 

Sample Collection 

To conduct a comprehensive investigation on the water 

quality in this region, a total of 500 samples were collected 

from various locations inside distinct blocks of Basti, with a 

minimum of 2-3 kilometers separating each sample from 

another. Sample points have been given to the sample 

collecting area. The sample was taken out of plastic bottles 

that had been autoclave sterilized, washed with acid water, 

and then twice rinsed with distilled water. 

 

Result and Discussion 

A) Bacteriological grades 

1. Excellent – 00 

2. Satisfactory - <1 (cfu/100 ml) 

3. Unsatisfactory - 1< (cfu/100 ml) 

 

B) Chemical grades 

 Color - hazen 5.25 

 Odor – Unobjectionable 

 Turbidity (NTU) - no more than 5 NTU 

 Ph - 6.5 to 8.5 - No relaxation 

 Total hardness - 300 to 600mg/lit 

 Alkalinity - 200 to 600mg/lit  

 Chloride - 250 to 1000mg/lit 

 Conductivity - 0.05 to 0.09 

 
Table 1: Bacteriological analysis of Pre-Monsoon 2022 

 

Block Name Year Total Samples Satisfactory Unsatisfactory 

Bahadurpura 2022 50 26 24 

Bankati 2022 42 25 17 

Basti 2022 30 18 12 

Dubaulia 2022 27 17 10 

Gaur 2022 34 21 13 

Harrayya 2022 42 19 13 

Kaptanganj 2022 41 26 15 

Kudraha 2022 38 20 18 

Parasrampur 2022 35 20 15 

Ramnagar 2022 31 19 12 

Rudhauli 2022 21 15 6 

Sultauwa Gopalpur 2022 30 19 11 

Saughat 2022 39 27 12 

Vikramjyot 2022 40 20 20 

Total  500 292 198 

 

 
 

Fig 1: Bacteriological analysis of Pre-Monsoon
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The findings of a bacteriological investigation carried out 

over many blocks in 2022 before the monsoon season are 

shown in the table. A total of 500 samples were gathered 

from various sites, with a variable amount of samples 

coming from each block. By classifying samples as either 

good or unsatisfactory in accordance with predetermined 

criteria, the analysis attempted to evaluate the water quality. 

A total of 292 samples were found to be good throughout 

the examined blocks, whereas 198 samples were found to be 

poor. This data shows variations in the quality of the water 

in various blocks, some of which have a larger percentage of 

good samples than others. In contrast to Vikramjyot, which 

had an equal amount of good and unsatisfactory samples, 

Bahadurpura, Bankati, and Saughat had comparatively more 

satisfactory samples. Rudhauli, on the other hand, had the 

fewest samples overall but a larger percentage of good 

samples. These results highlight the need of continuous 

water quality monitoring and management, especially in 

advance of seasonal variations in the environment like the 

monsoon season, to guarantee populations have access to 

clean, drinkable water. 

 
Table 2: Chemical Analysis 2022 

 

Block Name Year Total Samples Satisfactory Unsatisfactory 

Bahadurpura 2022 36 21 15 

Bankati 2022 40 25 15 

Basti 2022 41 25 16 

Dubaulia 2022 12 10 2 

Gaur 2022 45 26 19 

Harrayya 2022 40 28 12 

Kaptanganj 2022 39 28 11 

Kudraha 2022 20 15 5 

Parasrampur 2022 41 21 20 

Ramnagar 2022 43 26 17 

Rudhauli 2022 46 29 17 

Sultauwa Gopalpur 2022 29 25 4 

Saughat 2022 30 15 15 

Vikramjyot 2022 38 19 19 

Total  500 313 187 

 

 
 

Fig 2: Chemical analysis 2022 

 

The results of a bacteriological examination carried out in 

2022 in various blocks, evaluating the caliber of water 

samples gathered. A total of 500 samples were examined, 

with different numbers of samples coming from each block. 

Based on predetermined criteria, the analysis classified 

samples as good or unsatisfactory. In all, 187 samples were 

judged to be unacceptable, while 313 samples were found to 

be good. When individual blocks were examined, significant 

differences in the quality of the water were found. The 

percentage of good samples was greater in blocks like 

Harrayya, Rudhauli, and Gaur than in other blocks, 

suggesting that their water quality was comparatively better. 

In contrast, the number of excellent and poor samples was 

more evenly distributed in blocks like Parasrampur and 

Bankati, indicating a mixed water quality condition. 

Compared to their total samples, Dubaulia and Sultauwa 

Gopalpur notably had less poor results, suggesting 

comparatively higher water quality in these areas. These 

results highlight how crucial it is to continuously monitor 

and manage water supplies in order to guarantee that 

populations in various locations have access to clean and 

drinkable water. 
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Comparison 

Overall Comparison 

 
Table 3: Show Bacterial Analysis and Chemical Analysis 

 

Parameter 
Bacterial Analysis Chemical Analysis 

Pre- Monsoon Post-Monsoon Pre- Monsoon Post-Monsoon 

Satisfactory (%) 90.1% 75.8% 85.47% 60.12% 

Unsatisfactory (%) 85.4% 74.0% 69.2% 72% 

 

 
 

Fig 3: Overall analysis 

 

The outcomes of chemical and microbiological 

examinations of water samples taken before and after the 

monsoon seasons are compared. The proportion of good 

findings for bacterial examination shows a discernible 

reduction from the pre-monsoon period (90.1%) to the post-

monsoon period (75.8%), suggesting a deterioration in the 

quality of the water. Similarly, although still high, the 

proportion of poor outcomes drops significantly from the 

pre-monsoon (85.4%) to the post-monsoon (74.0%) periods. 

When it comes to chemical analysis, the proportion of good 

findings doesn't change much between the pre-monsoon 

(85.47%) and post-monsoon (60.12%) periods, but the 

percentage of poor results does. Overall, our results point to 

a decline in water quality throughout the post-monsoon 

season in terms of both chemical and microbiological 

parameters, highlighting the need of ongoing water resource 

management and monitoring to protect human health and 

safety. 

 

Conclusion  

The study's concentrate on chemical and bacteriological 

investigations conducted in 2022 both before and after the 

monsoon season. The research gathered samples from many 

sites in different blocks and evaluated them according to 

predetermined criteria for chemical and microbiological 

characteristics. The results of the bacteriological 

investigation showed that the quality of the water varied, 

with some blocks showing larger percentages of acceptable 

samples than others. In a similar vein, the chemical study 

showed that the water quality characteristics varied 

throughout the blocks. Reduced percentages of good 

findings and higher percentages of poor results were 

indicative of a reduction in water quality during the post-

monsoon season, according to a comparison of pre- and 

post-monsoon studies. These results highlight the need of 

ongoing water resource management and monitoring to 

guarantee that populations have access to clean, drinkable 

water, especially in advance of seasonal changes in the 

environment like the monsoon. 
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