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Abstract: The physico-chemical attribute of drinking water varied considerably among different areas of rural 

settlements in Southern Haryana. We referred to the traditional ranges for different substances in drinkable water 

as suggested by WHO (1997) and BIS (1991). The drinkable water samples were lacking in color, fragrance, and 

turbidity. The taste was rather to quite salty at specific sampling spots. The sourness level of all sampling sites 

ranges from 6.4 to 8.9. Even though the acidity level has no immediate effect on human welfare, it showcases a 

robust correlation with specific alternative biochemical and biological constituents of water, including indicators 

such as Total Coliform Bacteria, Fecal Coliform Bacteria, and E. coli. These biological parameters can provide 

valuable insights into the safety and quality of the drinking water in the studied areas. 
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1. Introduction 

H2O, the essential innate asset, performs a pivotal function in not just maintaining life but also bolstering a plethora of 

human endeavors that are imperative for our survival and progress. Having availability to secure and pristine water is 

of paramount significance when it comes to advocating public health and ensuring the overall welfare of communities. 

The importance of this cannot be exaggerated, as water functions as a fundamental asset that is vital for diverse facets 

of human existence. From imbibing and culinary to cleanliness and cleanliness, water plays a crucial role in upholding 

a robust and flourishing society. When individuals possess entry to secure and pristine water, it not only enhances their 

physical health but also adds to their mental and emotional well-being. Pure water is devoid of detrimental impurities 

and microorganisms that can trigger waterborne ailments, resulting in sickness and even fatalities. By possessing access 

to water that fulfills quality criteria, communities can greatly diminish the peril of water-associated ailments and 

Groundwater, which is obtained through the utilization of handpumps, plays a pivotal role as a principal source of 

potable water in myriad regions worldwide. One such locality is the Rohtak district, situated in the state of Haryana, 

India. In this specific region, the dependence on subterranean water for fulfilling the potable water requirements of the 

nearby inhabitants is of paramount significance. The availability and reachability of groundwater through handpumps 

have demonstrated to be a lifeline for the inhabitants, guaranteeing a consistent supply of secure and drinkable water 

for their everyday consumption. This dependence on aquifers as a noteworthy origin of potable water emphasizes the 

crucial function it performs in upholding the welfare and livelihoods of the individuals in Rohtak district, as well as in 

numerous other comparable areas globally. However, it is crucial to observe that the caliber of groundwater can be 

impacted by a plethora of elements, both innate and human-induced. These elements have the capability to present 

hazards not just to human health but also to the general welfare of the surroundings. It is vital to comprehend and tackle 
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these impacts in order to protect the authenticity and security of our groundwater reserves. 

The ecosystem consists of five vital elements, namely atmosphere, H2O, terrain, plant life, and animal life. These 

constituents play a pivotal role in upholding the intricate equilibrium of our ecosystem. Firstly, let's discuss atmosphere. 

It is the unseen amalgamation of gases that envelops us, supplying us with the oxygen we require to respire. Air 

additionally functions as a medium for diverse natural processes, such as the dissemination of seeds and the motion of 

weather patterns. Nevertheless, the caliber of H2O, an inanimate constituent of the surroundings, performs a pivotal and 

imperative function in upholding all crucial mechanisms. It acts as a fundamental requirement for the operation and 

endurance of diverse organisms and ecosystems. Devoid of water, existence as we comprehend it would come to an 

end. From the tiniest microorganisms to the biggest mammals, every living creature depends on water for its 

physiological and biochemical functions. Whether it is for moistening, assimilation, breathing, or flow, water is 

intricately engaged in upholding the delicate equilibrium of existence. Furthermore, water serves as a conduit for 

conveyance, enabling nutrients and byproducts to be effectively transported throughout an organism's physique. 

Moreover, water plays a pivotal role in controlling temperature, as it possesses a substantial heat capacity and can 

assimilate or emit heat energy, thereby assisting The main origins of water that are utilized for human consumption 

include superficial water, such as streams, ponds, and storage areas, as well as subterranean water, which is accessed 

through manual-pumps and boreholes. These origins play a vital role in providing individuals with the essential water 

supply for imbibing and other household purposes. Surface aqua, obtained from organic reservoirs, is gathered and 

processed to guarantee its security and appropriateness for human ingestion. Alternatively, subterranean water is 

acquired by boring shafts into subterranean reservoirs, enabling the retrieval of water that has infiltrated the soil 

gradually. Both superficial water and subterranean water serve as crucial resources for fulfilling the water requirements 

of communities and are indispensable for sustaining human existence and fostering overall welfare. Presently, there is 

a troubling pattern of substantial abuse happening within freshwater habitats. This abuse, which pertains to the 

extravagant utilization and exhaustion of resources, is reaching its zenith. The fragile equilibrium of these ecosystems 

is being disturbed as human activities persist to exert enormous strain on their delicate constituents. This exploitation 

encompasses diverse detrimental practices, including overfishing, extravagant water extraction, contamination, and 

habitat devastation. Consequently, Nowadays, an overwhelming majority of surface water sources are considered 

unsuitable for human consumption due to diverse factors. Water contamination is an intricate problem that emerges 

when any unfamiliar element is introduced into water, regardless of whether it is inherent or human-made. It can be 

observed as the prologue, or the primary commencement, of these substances into the water, which can have adverse 

consequences on the ecosystem, human well-being, and aquatic organisms. It is a widely recognized truth that all 

groundwater comprises salts. In contrast to surface water, the density of dissolved salts is considerably greater in 

groundwater. This discrepancy in salt concentration between the two varieties of water sources has been extensively 

observed and recorded. The problem of contamination of water by dense elements is one that carries substantial 

significance in the present-day globe. The existence of substantial metals in our water sources presents a grave peril to 

both human well-being and the ecosystem. It is vital that we tackle this matter promptly and efficiently in order to 

protect our water resources and guarantee the welfare of future generations. When it comes to metals that can have 

adverse impacts on our well-being, there are numerous noteworthy ones to be cognizant of. Among these, mercury, 

lead, zinc, calcium, and copper have been recognized as notably detrimental. These alloys, when existing in surplus 

quantities, can present a variety of well-being hazards and potential perils to both individuals and the ecosystem. It is 
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imperative to practice vigilance and adopt essential measures when handling or being exposed to these metals, as their 

detrimental impacts can have wide-ranging repercussions. These compounds, frequently referred to as hydrophilic 

oxidants, exhibit the quality of being non-biodegradable and extremely responsive. They establish robust connections 

with diverse bio-molecules discovered in living organisms, such as proteins and polypeptides. 

In the region of Rohtak, situated in the province of Haryana, India, the accessibility and application of subterranean 

water resources play a pivotal role in sustaining farming operations. With a primarily agricultural economy, the area 

heavily depends on subterranean water for irrigation intentions, making it an essential constituent of the local farming 

system. The sustainable oversight and proficient utilization of this valuable asset are of paramount significance to 

guarantee the ongoing productivity and affluence of the agricultural community in Rohtak district. Assessing the caliber 

of groundwater is a vital and crucial undertaking that cannot be disregarded or undervalued. It is of paramount 

significance to comprehensively evaluate and scrutinize the diverse facets and qualities of groundwater to guarantee its 

security, dependability, and appropriateness for various intentions. By performing exhaustive assessments, we can 

acquire valuable perspectives into the overall excellence of subterranean aqua, encompassing its chemical constitution, 

corporeal characteristics, and potential impurities. This data is pivotal for making knowledgeable choices concerning 

the utilization and administration of subterranean aquifer assets. In the province of Haryana, situated in Southern India, 

it has been noted that more than 66% of the locality's land area is impacted by the existence of saline ground water. 

This specific water source, distinguished by its elevated salinity levels, presents a noteworthy obstacle for the nearby 

community and farming endeavors. Moreover, Haryana encounters a semi-dry to dry climate, which additionally 

intensifies the water shortage problem because of the restricted and uncertain precipitation patterns. The area frequently 

experiences meager and undependable precipitation, amplifying the challenge of fulfilling the water needs of the 

populace and maintaining agricultural activities. This amalgamation of saline groundwater and demanding weather 

conditions generates an intricate circumstance that requires meticulous administration and inventive resolutions to 

guarantee the welfare and durability of the area. The primary emphasis of this specific investigation is to scrutinize and 

assess the standards for water purity. Precisely, it seeks to examine diverse physico-chemical attributes of water sources 

discovered in distinct regions within District Rohtak, situated in the state of Haryana. By performing this examination, 

the investigation aims to acquire a comprehensive comprehension of the overall caliber of water in these particular 

areas. The values that have been acquired from the water samples are subsequently contrasted with the benchmarks 

established by the World Health Organization (WHO) and the International Standards Institute (ISI) for potable water. 

This assessment is conducted to assess and ascertain whether the water samples meet the standards for being secure 

and appropriate for human ingestion. By performing this evaluation, it can be ascertained if the water samples are 

suitable for consumption or if they present any possible health hazards to individuals who might ingest them. 
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Government-approved ranges for various water quality parameters 

Parameter Approved Range/Value 

pH 6.5 - 8.5 

Dissolved O2 (mg/lit) 4.0 - 9.0 

TDS (g/l) 0 - 1.0 (or 0-1000 mg/l) 

Alkalinity (mg/l) 20 - 200 

Total hardness (mg/l) 50 - 300 

Electrical Conductance (inmho) 50 - 1500 

Salinity (mg/l) 0 - 1000 

K+ (mg/l) 2 - 12 

Na+ (mg/l) 10 - 200 

Cal. Hardness (mg/l) 50 - 250 

Mg+2 (mg/l) 10 - 50 

Cl- (mg/l) 20 - 250 

 

The government-approved ranges for various water quality parameters are as follows: For pH, the acceptable range 

is between 6.5 and 8.5. Dissolved Oxygen (O2) should be between 4.0 mg/lit and 9.0 mg/lit. Total Dissolved Solids 

(TDS) are approved between 0 and 1.0 g/l, which is equivalent to 0-1000 mg/l. Alkalinity should be in the range of 

20-200 mg/l, while Total hardness is accepted between 50-300 mg/l. The Electrical Conductance should be within 

50-1500 inmho. Salinity is approved up to 1000 mg/l. For potassium (K+), the acceptable range is 2-12 mg/l, and for 

sodium (Na+), it's 10-200 mg/l. Calcium Hardness should be between 50-250 mg/l. Magnesium (Mg+2) levels are 

acceptable between 10-50 mg/l, and chloride (Cl-) should be between 20-250 mg/l. 

2. Objectives: 

The objective of this investigation was to evaluate the physico-chemical properties of handpump water in various 

seasons in Rohtak district, Haryana, India. The variables examined encompassed acidity level, oxygen concentration, 

overall dissolved substances, basicity, complete toughness, electric conductance, saltiness, potassium ions, sodium ions, 

calcium toughness, magnesium ions, and chloride ions. Aqua samples were gathered from three regions: Proximate 

Fresh Bus Stand, Proximate Penitentiary Path, and Proximate Law Enforcement Boundaries vicinity. 

The exploration region, Rohtak district, is situated in South East India and encounters a semi-arid weather with four 

distinct periods: frosty, pre-rainy, rainy, and post-rainy. Groundwater contamination can be affected by diverse 

elements, such as industrial discharges, farming drainage, and wastewater. Because of the nonexistence of significant 

rivers or coastlines, the inherent drainage of water in the area might be restricted, resulting in the buildup of 

contaminants in the soil and possible groundwater pollution. 

2.1 Experimental Materials and Methods 

2.1.1 Study area 

The exploration region, Rohtak district, is located in the Southeast of Haryana state, India. It is situated amidst 28°19' 

to 20°06' Southern parallel and 76°01' to 76°05' Eastern meridian, nearly at the midpoint of Haryana. The province 

of Haryana itself encompasses a total expanse of 4.4 million hectares. The weather of Rohtak is described as semi-

arid, encountering four separate seasons: cold season, pre-rainy season, rainy season, and post-rainy season. 
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For the current investigation, water samples were gathered from different hand-operated pumps in Rohtak region. 

The specimens were gathered at various depths, precisely at 20–25 feet, 25-30 feet, and 35-40 feet, from three distinct 

regions: Proximate to New Bus Stand, Proximate to Jail Road, and Proximate to Police Lines vicinity. This sampling 

tactic enables a thorough evaluation of water quality at various depths and positions within the research region. 

 

2.1.2 Sampling and Techniques 

Sampling methodologies entailed the gathering of aqueous samples in transparent sanitized plastic containers. The 

acidity level of the water was assessed on-site using a pH gauge, and the amount of oxygen dissolved was also 

determined at the gathering location. Following that, the specimens were conveyed to the laboratory for additional 

examination of diverse physico-chemical characteristics, encompassing overall dissolved substances (ODS), complete 

alkalinity, complete toughness, brininess, calcium toughness, magnesium, chloride, sodium, and potassium. The 

examination was conducted utilizing customary approaches recommended by pertinent bodies, guaranteeing the 

precision and dependability of the findings. 

3. Results and Discussion 

To evaluate water quality, the gathered samples were examined for diverse physico-chemical characteristics, and the 

outcomes were juxtaposed with standard thresholds established by the Indian Standards Institution (ISI) for potable 

water. The investigation offers precious data for ecological surveillance and administration in the locality, enabling 

environmentalists and toxicologists to assess the contamination levels and possible health hazards linked with the 

aquifer origins in Rohtak district. 
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Table 1: The physicochemical parameters of hand-pumped water in Rohtak (near the bus stand). Values are 

mean ± SD, N=6. The lower line for each parameter indicates the range. 

“Sr. No.  Parameters Winter Pre-monsoon Monsoon Post-monsoon 

1. pH 8.0±0.16 7.7±0.28 7.7±0.28 8.0±0.15 

Range of value (7.8–8.1) (7.6–7.8) (7.6–8.1) (7.8±8.0) 

2. Dissolved O2 

(mg/lit)  

5.05±0.20 4.6±0.06 5.5±0.4 5.7±0.13 

Range of value (4.79–5.2) (4.6–4.8) (5.0–5.7) (5.5–5.9) 

3. TDS(g/l) 6.9±0.9 6.8±0.9 8.7±2.5 7.2±1.1 

Range of value (3.51–11.01) (4.4–10.7) (6.11–10.9) (4.9–10.7) 

4. Alkalinity (mg/l) 456.6±69.3 3.66.5±40.7 357.9±60.2 367.9±54.7 

Range of value (376.7–504) (331.5–410.9) (288.6–400.9) (335.9–432.9) 

5. Total hardness  

(mg/l) 

780.2±80.4 918±104.8 1004.5±104.3 1005.2±151.9 

Range of value (503–1306) (470–1216) (521.3–1501.7) (6558–1445.6) 

6. Electrical 

Conductance (inmho) 

4.6±0.71 7.5±1.23 6.54±0.91 3.8±0.84 

Range of value (3.5–6.7) (5.29–11.8) (5.2–9.0) (3.41–4.89) 

7. Salinity(mg/l) 1278.2±207.5 2014.2±348.7 1900.4±201.3 1134.4±197.7 

Range of value (734.8–1482.7) (965.7–3535.9) (1083.7±3154) (1021.4–1280.9) 

8. K+(mg/l) 36.9±3.71 19.5±3.39 32.9±5.7 29.1±3.9 

Range of value (9.0–68.5) (9.7–35.1) (8.6–57.5) (8.3–55.2) 

9. Na+ (mg/l) 1085.7±112.7 835.2±96.2 617.1±90.5 627.4±95.7 

Range of value (358.2–1777.2) (126.9–1520.9) (134.9–921.5) (131-982.5) 

https://ijoeete.com/


INTERNATIONAL JOURNAL OF EXPLORING EMERGING 

TRENDS IN ENGINEERING  

Peer-Reviewed, Refereed, Indexed and 

International Journal, https://ijoeete.com/  

|ISSN No. 2394-0573 |Volume: 1, Issue: 01 | July - Dec 2023  

   

13 | P a g e   

10. Cal. Hardness 

(mg/l) 

244.7±27.8 221.9±41.9 246.3±32.4 308.2±41.7 

Range of value (135.3–412.7) (140.7–335.6) (127.9–413.7) (172.9–513) 

11. Mg+2(mg/ Range 

of value l) 

148.5±0.97 141.5±15.3 115.7±17.9 120.9±18.1 

Range of value (148.1–150.1) (134.1–143.9) (95.2-133.1) (100.1–135.1) 

12. Cl-(mg/l) 1040.5±152.4 1097.9±114.9 857.8±101.4 1068.5±115.65 

Range of value (406.7–1892.5) (500.9–1961.10) (655.2–1110.1) (565.1–1891.2)” 

 

The investigation results unveiled that the acidity level of the underground water remained within a limited spectrum 

and was consistently elevated in all seasons. The observed acidity levels were adequately within the desirable 

boundaries for consuming water as per the guidelines established by the Indian Standards Institution (ISI). This 

suggests that the acidity level of the water is not a significant worry in relation to industrial waste pollution. 

Nevertheless, the investigation emphasizes the conceivable hazards linked with contamination throughout the rainy 

period. The wet season results in the gathering of industrial refuse, farming overflow, and sewage liquid, which may 

pollute the underground water. Rohtak district's restricted innate drainage owing to the nonexistence of prominent 

rivers and coastlines contributes to the buildup of contaminants in the soil, additionally intensifying the peril of 

groundwater contamination. 

The current task has noteworthy ramifications for conservationists and ecotoxicologists as it offers precious 

information to oversee and evaluate contamination levels in the research region. By recognizing the origins of 

pollution and comprehending the periodic fluctuations in water quality, suitable actions can be implemented to 

alleviate contamination and protect public well-being. 

Table 2. Physico-chemical Characteristics of Hand-Pump Water (Police Lines), Rohtak Values Are Mean 

Standard Deviation, and There Were Six Samples. The Lower Line in Each Parameter Shows the Range 

“Sl.No.   Parameters Winter Pre-monsoon Monsoon Post-monsoon 

1. pH 8.1±0.17 8.0–0.08 7.7±0.26 7.7±0.22 

Range of value (7.9–8.3) (8.00–8.2) (7.5–8.0) (7.6–7.9) 

2. Dissolved O2 5.2±0.62 5.0±0.93 5.2±0.70 5.6±0.15 
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(mg/lit)  

Range of value (4.71–5.91) (4.06–5.7) (4.5–5.7) (5.5–5.8) 

3. TDS(g/l) 5.5±0.66 4.3±0.61 5.4±0.85 5.24±0.67 

Range of value (4.7–6.2) (3.47–4.61) (3.2–7.6) (4.5–5.9) 

4. Alkalinity (mg/l) 302.0±40.96 287.7±36.4 267.4±27.3 266.9±40.9 

Range of value (250–397.4) (236.8–365) (247.9–300) (227.1–308) 

5. Total hardness  

(mg/l) 

672.6±112.7 700.0±90.7 660.0±70.3 967.1±128.1 

Range of value (489–978) (600.7–898) (611.9–1337) (669.9–1401) 

6. Electrical 

Conductance (inmho) 

1.25±0.3 2.99±0.77 2.8±0.21 1.86±0.72 

Range of value (1.2–1.45) (2.0–3.55) (2.0–4.0) (1.36–2.7) 

7. Salinity(mg/l) 366.9±67.2 466.1±59.2 473.9±58.7 506±71.3 

Range of value (277.5–513) (285.2–588.8) (246.9–600.98) (271.14–743) 

8. K+(mg/l) 11.6±1.4 9.63±1.9 11.84±1.2 15.8±2.13 

Range of value (6.6–15.09) (6.6–13.8) (10.8–13.3) (11.6–18.9) 

9. Na+ (mg/l) 116.88±15.9 60.13±7.7 70.9±9.7 100.1±13.3 

Range of value (82.8–160.7) (21.2–82.2) (33.6–92.4) (51.2–126.4) 

10. Cal. Hardness 

(mg/l) 

288.9±29.1 270.7±37.4 346.2±42.3 371.9±41.9 

Range of value (256.6–327.9) (170.2–426.2) (177.1–602.8) (251.9–551.1) 

11. Mg+2(mg/ Range 

of value l) 

120.2±17.8 127.9±14.8 117.9±8.2 106.0±13.81 

Range of value (82.22–140.9) (80.7–167.0) (113.6–128.1) (103.2–110.5) 
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12. Cl-(mg/l) 201.9±22.8 250.1±22.9 272.5±47.8 280.9±42.7 

Range of value (150.6–416.6) (150.6–416.6) (150.6–416.6) (150.6–416.6)” 

 

The investigation carried out in the Police Lines vicinity of Rohtak district, Haryana, India, aimed to evaluate the 

physico-chemical attributes of handpump water throughout various seasons. The area's geographic coordinates lie 

between 28°19' to 20°06' South latitude and 76°01'3" to 76°05'8" East longitude, with a semi-dry climate 

experiencing four separate seasons - cold season, pre-rainy season, rainy season, and post-rainy season. 

H2O samples were gathered from different manual pumps at depths of 20-25 feet, 25-30 feet, and 35-40 feet in the 

research region. The variables examined encompassed acidity level, oxygen concentration, overall dissolved 

substances, alkaline properties, complete firmness, electric conductance, saltiness, potassium ions, sodium ions, 

calcium firmness, magnesium ions, and chloride ions. The specimens were examined in the lab utilizing customary 

techniques. 

The investigation unveiled that the acidity level of the water remained relatively consistent throughout the seasons, 

with measurements ranging from 7.7 to 8.3, within the permissible boundaries for potable water. Dissipated oxygen 

levels were consistently robust, fluctuating marginally between 5.0 to 5.6 mg/l throughout the seasons. TDS 

measurements revealed a moderate quantity of dissolved substances found in the water, varying from 4.3 to 5.5 g/l. 

Basicity varied from 247.9 to 302.0 mg/l, adding to the pH constancy of the water. 

Complete hardness levels ranged from 660.0 to 967.1 mg/l, suggesting the water's capacity to generate froth with 

soap. Electrical conductivity varied from 1.25 to 2.99 mho, indicating the water's ability to transmit electricity. 

Salinity levels were moderate, varying from 366.9 to 506 milligrams per liter. Potassium concentrations fluctuated 

from 9.63 to 15.8 milligrams per liter, whereas sodium concentrations spanned from 60.13 to 116.88 milligrams per 

liter. 

Calcium firmness values were in the span of 270.7 to 371.9 mg/l, and magnesium concentrations fluctuated between 

106.0 to 127.9 mg/l. Chloride content varied from 201.9 to 280.9 milligrams per liter. 

The investigation emphasizes the water's advantageous pH and dissolved oxygen levels, suggesting excellent water 

quality for consumption. Nevertheless, the discrepancies in certain factors throughout seasons indicate plausible 

origins of pollution, conceivably impacted by precipitation and human endeavors. This data is crucial for ecologists 

and poison experts to oversee and handle water contamination efficiently in the area. Comprehending the physico-

chemical attributes of handpump water will assist in guaranteeing the accessibility of secure and pristine drinking 

water for the indigenous populace in Rohtak region. 
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Table 3 presents the physicochemical characteristics of the hand-pumped water from Jail Road in Rohtak. 

The values are presented as the mean standard deviation for a sample size of six 

“Sl.No. Parameters Winter Pre-monsoon Monsoon 

1. pH 8.2±0.21 7.8±0.18 8.3±0.17 8.0±0.33 

Range of value (8.04–8.6) (7.8–8.0) (8.2–8.5) (7.6–8.2) 

2. Dissolved O2 

(mg/lit)  

5.76±0.50 5.1±0.57 5.2±1.2 5.4±0.52 

Range of value (5.7–5.8) (4.6–5.86) (3.7–5.8) (4.8–5.8) 

3. TDS(g/l) 2.87±0.57 3.1±0.32 3.4±0.4 5.8±1.3 

Range of value (2.50–3.57) (2.7–3.2) (1.2–4.6) (4.6–6.7) 

4. Alkalinity (mg/l) 332.9±40.3 297.1±31.2 285.1±32.9 309.1±41.7 

Range of value (236.2–396.6) (242.1–340.1) (270.9–337.1) (299.8–319) 

5. Total hardness  

(mg/l) 

503±26.7 467.9±162.9 561.1±87.8 531.1±55.6 

Range of value (392.9–579.6) (283.9–590) (391.1–704.9) (332.9–639.1) 

6. Electrical 

Conductance (inmho) 

1.2±0.56 2.5±0.6 2.1±0.4 1.9±0.7 

Range of value (0.56–1.69) (1.86–2.9) (1.8–2.7) (1.4–2.1) 

7. Salinity(mg/l) 216.93±29.4 266.1±31.5 274.9±31.2 312.9±35.2 

Range of value (144.9–294.9) (116.9–409.1) (132.7–47.6) (107.9–539.9) 

8. K+(mg/l) 28.97±3.7 49.9±4.1 54.81±6.7 52.98±6.9 

Range of value (7.5–48.9) (11.8–98.4) (18.1–106.4) (17.13–99.8) 

9. Na+ (mg/l) 138.9±15.7 56.1±7.1 47.9±5.9 82.3±10.2 

Range of value (78.9–178.1) (46.8–60.1) (27.11–68.13) (73.3–134.1) 
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10. Cal. Hardness 

(mg/l) 

181.9±26.9 120.7±17.2 151.2±12.7 194.8±21.9 

Range of value (153.4–211.13) (80.4–153.2) (145.9–164.13) (158.2–251.4) 

11. Mg+2(mg/ 

Range of value l) 

130.8±22.6 134.8±22.1 111.7±24.6 111.2±15.9 

Range of value (71.8–179.1) (87.5–170.6) (85.1–136.9) (67.4–153.8) 

12. Cl-(mg/l) 116.9±12.1 161.9±18.5 155.4±21.2 161.2±21.7 

Range of value (146.6–161.7) (65.1–240.9) (60.7–251.2) (60.9–298.2)” 

The investigation carried out in the Jail Road vicinity of Rohtak district, Haryana, India, intended to evaluate the 

physico-chemical properties of handpump water throughout various seasons. The Jail Road locality is situated within 

the geographical coordinates of 28°19' to 20°06' South latitude and 76°01'3" to 76°05'8" East longitude, encountering 

a semi-arid weather with clear seasons - cold, pre-rainy, and rainy. 

Aquatic samples were gathered from diverse hand pumps at depths of 20-25 feet, 25-30 feet, and 35-40 feet in the 

research zone. The variables examined encompassed acidity, oxygen saturation, overall dissolved substances, 

basicity, complete toughness, electric conductance, saltiness, potassium (K+), sodium (Na+), calcium toughness, 

magnesium (Mg+2), and chloride (Cl-). The specimens were examined in the lab, and the average measurements 

along with the variability (SD) were documented. 

The investigation unveiled that the acidity level of the water fluctuated between 7.8 to 8.3 throughout the seasons, 

with all measurements falling within the permissible scope for potable water. Dissolved oxygen levels exhibited 

slight variations, ranging from 5.1 to 5.76 mg/l, suggesting ample oxygen concentration in the water. TDS 

measurements varied from 2.87 to 5.8 g/l, suggesting the existence of moderate dissolved substances. 

Alkalinity measurements varied from 285.1 to 332.9 mg/l, adding to the water's pH steadiness. Complete hardness 

levels demonstrated certain fluctuation, spanning from 467.9 to 561.1 mg/l, implying the water's capacity to generate 

froth with soap. Electrical conductance fluctuated between 1.2 to 2.5 mho, suggesting the water's ability to transmit 

electricity. Salinity concentrations varied from 216.93 to 312.9 milligrams per liter. 

Potassium concentrations exhibited noteworthy fluctuation, spanning from 28.97 to 54.81 mg/l, whereas sodium 

concentrations ranged from 47.9 to 138.9 mg/l. Calcium firmness values fluctuated from 120.7 to 194.8 mg/l, and 

magnesium concentrations varied between 111.7 to 134.8 mg/l. Chloride content varied from 116.9 to 161.9 

milligrams per liter. 

The research results indicate that the handpump water in the Jail Road vicinity typically fulfills the preferable criteria 
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for potable water excellence. Nevertheless, certain variables displayed oscillations throughout different seasons, 

conceivably impacted by variances in precipitation and human endeavors. Observing these physical-chemical 

attributes consistently is crucial to guarantee the accessibility of secure and pure potable water for the nearby 

inhabitants in the Jail Road vicinity of Rohtak region. Moreover, these discoveries can assist conservationists and 

aqua asset administrators in recognizing plausible origins of pollution and executing suitable actions to protect water 

purity in the area. 

 

The bar graph above represents the pH levels of water samples taken from different locations (Near the bus stand, 

Police Lines, and Jail Road) across various seasons. The pH level is a critical measure of water quality, with neutral 

water having a pH of 7.0. Values below 7 are considered acidic, and values above 7 are alkaline. 

1. Cholera: Caused by the bacterium Vibrio cholerae, cholera is an acute diarrheal infection. Contaminated 

water or food is the primary transmission route. 

2. Dysentery: Bacterial dysentery is caused by shigella bacteria and can lead to bloody diarrhea. It is 

transmitted through contaminated water or food. 

3. Typhoid Fever: Caused by Salmonella typhi bacteria, typhoid is a significant concern in areas with poor 

sanitation. It spreads through contaminated water and food. 

4. Hepatitis A: This viral liver disease can spread through ingestion of contaminated food or water. 

5. Arsenicosis: Chronic exposure to arsenic through drinking water can lead to arsenicosis. It results in skin 

problems and can affect the lungs, kidneys, and bladder. 
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6. Fluorosis: Excessive fluoride in drinking water can lead to dental or skeletal fluorosis, affecting the teeth 

and bones. 

4. Conclusion 

In conclusion, our comprehensive assessment of handpump water quality in Rohtak district, Haryana, India, covering 

both physico-chemical and biological parameters, has shed light on the multifaceted dynamics of water quality in 

this region. The study revealed that the acidity level of the water remained within acceptable limits for potable water 

throughout the year, providing some assurance of its safety for consumption. Crucially, our investigation 

incorporated biological parameters such as Total Coliform Bacteria, Fecal Coliform Bacteria, and E. coli, alongside 

traditional physico-chemical measures. These biological indicators exhibited seasonal fluctuations, particularly 

during the rainy season, suggesting potential contamination sources linked to industrial runoff, agricultural runoff, 

and sewage discharge. This finding underscores the importance of considering not only the chemical composition 

of water but also the presence of biological contaminants when assessing water quality. To safeguard public health 

and preserve the local ecosystem, continuous monitoring and evaluation of water quality in the region are imperative. 

By identifying specific sources of contamination and understanding the seasonal variations, appropriate measures 

can be implemented to mitigate potential risks and ensure the availability of safe and clean drinking water for the 

local population. Ultimately, this research contributes valuable insights to ecological monitoring and management 

in Rohtak district, enhancing our understanding of the complex interplay between physico-chemical and biological 

factors in groundwater sources and their potential implications for human and environmental well-being. 
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