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ABSTRACT 

 
Groundwater is often misused, usually poorly understood and rarely well managed. The main threats 

to groundwater sustainability arise from the steady increase in demand for water (e.g., rising 

population and per capita use, increasing need for irrigation, etc) and also due to industrialization 

andexcessive use of fertilizers in farming ground water quality is depleting day by day.In present 

study ground water scenario and causes of groundwater pollution are discussed in Faridabad region of 

Haryana. 
 

INTRODUCTION 

 
Groundwater is a globally important and valuable renewable resource for human life and economic 

development. It constitutes a major portion of the earth’s water circulatory system known as 

hydrologic cycle and occurs in permeable geologic formations known as aquifers i.e. formations 

having structure that can store and transmit water at rates fast enough to supply reasonable amounts to 

wells. Its importance stems from its ability to act as a large reservoir of water that provides “buffer 

storage” during periods of drought. Last 50 years have seen unprecedented development of 

groundwater resource. At a regional level groundwater is of huge importance in Africa, Asia and 

Central and South America. Nationally, countries from Palestine to Denmark are dependant on 

groundwater and examples of local reliance can be drawn from Mexico City to small villages in 

Ethiopia. An estimated 2 billion people worldwide rely on aquifers for their drinking water supply 

(Morris et al.., 2003). 

 

In rural context, groundwater provides the mainstay for agricultural irrigation and will be the key to 

providing additional resources for food security. In urban centers groundwater supplies are important 

as a source of relatively low cost and generally high quality municipal and private domestic water 

supply. The annual utilizable groundwater resource of India is estimated as 396 km3 per year. This 

accounts for about 80% of domestic water requirement and more than 45% of the total irrigation 

requirement of the country (Kaur R and Rosin, K.G 2011) 

 

Groundwater systems are dynamic and water is continuously in slow motion down gradient from 

areas of recharge to areas of discharge. In large aquifer systems, tens or even hundreds of years may 

elapse in the passage of water through this subterranean part of the hydrologic cycle. Such flow rates 

do not normally exceed a few meters per day and compare with rates of up to 1 meter per second for 

river flow. Velocities can be much higher where flow is through fracture systems, dependent on 

factors like aperture or fracture network density. In limestones with well- 2 developed solution or in 

some volcanic aquifers with extensive lava tubes or cooling cracks, velocities can be measured in 

km/day. Thus supplies located in different aquifers, or in different parts of the same aquifer, can tap 

water of widely different residence time. This is an important factor for contaminants that degrade 

over time and in the control of disease-causing microorganisms such as some bacteria, viruses and 
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protozoa (Morris et al., 2003). 

 
Despite its importance, groundwater is often misused, usually poorly understood and rarely well 

managed. The main threats to groundwater sustainability arise from the steady increase in demand for 

water (e.g., rising population and per capita use, increasing need for irrigation, etc) and increased use 

and disposal of chemicals to the land surface. For instance, in India about 40% of land area is irrigated 

through large canal water distribution systems. Between 1950 and 2001, the irrigated area in India 

increased from about 23 Mha to over 80 Mha (Chowdary et al., 2005). In the same period, 

consumption of inorganic fertilizers also rose from less than a million tons to over 18 million tons. A 

large scale expansion of irrigated agriculture and a rapid growth in the use of chemical fertilizers in 

India during 1950s–1980s though contributed significantly to the green revolution and increased food 

security in the region, as evident from an increased food production from 50 million tons in 1950 to 

about 210 million tons in 2001, yet it also resulted into large scale degradation of soil and groundwater 

quality due to extensive seepage and percolation losses from canal network and agricultural fields 

particularly with rice cultivation (Ozha et al., 1993; Vijay Kumar et al., 1993). 

 

An unprecedented population growth and migration, rapid urbanization, industrialization, and 

economic development are inadvertent. More and more towns and cities bloomed with a change in the 

land use along the highways and the immediate vicinity of the city. At least five cities viz. Noida, 

Gurgaon, Sonipat, Ghaziabad, and Faridabad have been developed around Delhi in the last four 

decades. The phenomenon of sprawling urban development is one of the major forces driving land 

use/cover change in developed and developing nations. Sprawl generally infers to some type of 

development with impacts such as loss of agricultural land, open space, and ecologically sensitive 

habitats. In other words, as population increases in an area or a city, the boundary of the city expands 

to accommodate the growth, this expansion is considered as sprawl (Heimlich and Anderson 2001; 

Interlandi and Crockett 2003; Hasse and Lathrop 2003) .Urban sprawl, as implied by its name, is an 

inherently dynamic spatial phenomenon. There is a great need to understand the spatial and temporal 

patterns of urban land use/cover change. 

 

The lowering of ground water quality in the study area may be attributed to unabated population 

growth and changing land use/land cover (Rai2011; Rai and Kumari2012). Problems with water 

quality are often as severe as problems with water availability. Water pollution is a serious problem in 

India as about 70 % of its surface water resources and a grow ing number of its groundwater reserves 

are already contaminated (Rao and Mamatha2004; Magesh et al. 2013; Alam2014; Saba et al. 2014). 

The quality of water is depleting rapidly with massive industrialization, construction activities, and 

utilization of agricultural land and forest land for other developmental purposes. The rapid 

industrialization and expansion of cities pose high pressure on groundwater resources resulting into 

their depletion and contamination. 

 

 
The Faridabad city and its surrounding areas were selected for this study, which consists of 35 wards 

within a198.75 km2 buffer around the city of Faridabad. Faridabad is situated on the Delhi-Mathura 

National Highway No. 2 at a distance of 32 km from Delhi having coordinates 28° 25′ 16″ N and 77° 

18′ 28″ E (Fig. 1). The population of the city in 2011 was about 1.4 million. This area is more densely 

populated, urbanized, and industrialized than most parts of the National Capital Region of Delhi. Two 

geological units of Proterozoic and Quaternary age occur in the Faridabad area (Sett 1964). The major 

part of the Faridabad city is underlain by quaternary alluvium consisting of sand, clay, and silt. In the 

western and north-western part of the city, the quartzite ridges of the Delhi system can be observed. 

The soil varies from sandy to sandy loam. Thin veneer of fine- to medium-grained eolian sands 

overlies the alluvium at places. The area has semi-arid climate. The average annual rainfall is 350.4 

mm. 
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WATER QUALITY STATUS OF FARIDABAD 

 

Provincial Office of Haryana State Pollution Control Board is routinely observing the water nature of 

River Yamuna, Canal framework going through the District i.e. Agra Canal, Gurgaon Canal and 

Drains conveying local gushing and modern emanating which at last achieves the River Yamuna. The 

information created is plainly demonstrating that the water nature of the previously mentioned water 

bodies are not affirming to the standards prescribed under Water Act and Environmental Protection 

Act. The water nature of Agra Canal and Gurgaon Canal at Badarpur Border is terrible. A long haul 

and fleeting activity plan is essentially and urgently required to relieve these issues and to lessen the 

contamination stack in the River Yamuna. Facilitate the local office is likewise frequently checking 

the status of water nature of Gaunchi Drain and BuriaNalaha. 

 
Introduce levels of poisons in water bodies/profluent getting channels/ground water (routine parameters, 

unique parameters and water toxics significant to the region in three classifications known cancer- 

causing agents, plausible cancer-causing agents and different toxics) 

 
Water quality status of Agra canal, Gurgaon canal, river Yamuna 

Canal/river BOD(mg/l) COD(mg/l) 

Agra canal 18-30 90-144 

Gurgaon canal 19-30 60-128 

River Yamuna 22-32 80-160 

Source: Haryana state pollution control board 

 
Sources of water pollution 

Industrial 

Total Numbers of industries 733 

Large and medium category 123 

SSI Category 610 

Water pollution industries 367 

Air Polluting Industries 491 

 
Total industrial discharge is 26 MLD 

Domestic 

200 MLD out of which 115 MLD is being treated in the STP 

 
Details of Water Polluting Industries in the area/cluster 

Details of 367 water polluting industries exiting in District. Faridabad with category are given below: 
 

 

 

 

 
 

 T yp e o f Uni ts Size 
 L&M SSI 

1. Automobile Components 1 0 
2. Breweries 1 0 
3. Chemicals 7 6 
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4. Educational Society 1 0 
5. Electroplating 6 46 
7. Extrusion 0 2 
8. Finished leather 0 1 
9. Food Processors 0 1 
10. Foundry 1 0 
11. Heat Treatment 6 10 
12. Home Appliance 0 1 
13. Hospital 4 1 
14. Hotel 3 1 
15. Mall 8 0 
16 Oil recycler 2 0 
17. Pharmaceuticals 1 3 
18. Phosphating/Pickling 15 63 
19. Phosphating 6 13 
20. Pickling 0 4 
21. Printing Press 2 1 
22. R & D Centre 3 0 
23. Readymade Garments 1 13 
24. Service Station 3 17 
25. Steel Tubes 0 1 
26. Textile Dyeing 15 86 
27. Milk Processing 3 3 
28. Tyre Manufacturing 1 0 
29. Power Station 2 0 
30. CETP 1 0 

Source: Haryana state pollution control board 

 
Ground water board, Faridabad 

 
Large and Medium units 93 

SSI units 274 
Total operating units 367 

Faridabad region is isolated into Two Blocks, to be specific, Faridabad, Ballabgarh. Faridabad town is 

headquarter of the district. The area is essentially depleted by the waterways Yamuna, which is a 

perpetual other than this various little streams starts from the slope scopes of the focal parts of the  

locale, which don't meet any real stream OR Rivers however vanishes in the penetrable stores of alluvial 

fields subsequent to navigating some separation. Methodical hydro topographical overviews in the area 

was completed by Geological Survey of India amid 1956-61 Re-Appraisal Hydro Geological Surveys in 

the region were done by Central Ground Water Board, amid 1975-77, 1981-82 and 1988-82 and 1988- 

89 itemized hydro land and water adjust studies were done under Ghaggar and Upper Yamuna Projects. 

Ground water investigation has been completed in different stages thus far 5 exploratory wells, 15 thin 

gaps and 15 piezometers have been developed in the region. 

 
 

Ground water scenario of Faridabad and Ballabhgarh 

 

Block Net 
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water 

draft for 

irrigatio 

n 
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Ballabhgarh 10004 7493 7759 453 2058 78 semi critical 

Faridabad 10224 6625 8591 2293 1306 84 semi critical 

Total 20228 14118 16350 2746 3364 81  

Source;Central ground water board ministry of water resources, Government of India, North western 

region, Chandigarh 

 
 

Status of ground water development 

 

The hydro land information created through exploratory penetrating has demonstrated an imperative 

data with respect to distinguishing proof of aquifer framework, boundary of their vertical and sidelong 

degree, and depiction of potential aquifer attributes. These concentrates additionally give data on well 

plan and boring procedures. A well gathering of 203 mm dia, utilizing around 20 m to 30 m long 

lodging channel and MS space pipe with openings of 1.19 mm to 1.59 mm size would be perfect in the 

region. "V" wires aroused Screen having 0.50-1.5 mm space can likewise be utilized as it can give more 

open zone traditional opened funnels. Entrance speed of water in the well must be remembered while 

outlining the well get together. Switch/Direct flow apparatus is reasonable for doing the boring in 

alluvial parts of district while percussion or Down the Hole Hammer (DTH) method with Odex 

connection are appropriate for boring in rock arrangement. 

 

Central Ground Water Board, is a multidisciplinary logical association with an order to " Develop and 

scatter advances and screen and execute national arrangements for the logical and practical 

improvement and administration of India's ground water assets, including their investigation, appraisal, 

preservation, increase, assurance from contamination, and dispersion, in view of standards of financial 

and biological effectiveness and value". CGWB being the national peak association is vested with the 

obligations to complete logical studies ,investigation helped by penetrating , observing of ground water 

administration, 

appraisal, enlargement, administration and control of nation's ground water assets. 

 

Ground water investigation supported by boring ,Monitoring of ground water perception wells for 

amount and quality, Water supply examinations, Periodic evaluation of ground water assets, Publication 

of maps and reports, Scientific source discovering, Construction of store wells, Hydro-compound 

studies, Geophysical studies, Hydrological and hydro-meteorological studies, Remote detecting 

considers, Ground water contamination ponders, Ground water demonstrating concentrates on, Data 

stockpiling and recovery, Water adjust contemplates, Artificial revive and water collecting considers 

,Studies on conjunctive utilization of ground water and surface water, Training in exercises identified 

with ground water through Rajiv Gandhi National Ground Water Training and Research Institute, 

Regulation of ground water advancement by CGWA, Conducting mindfulness and water administration 

preparing programs, Hydrology Project-II, Research and Development. 

 
 

TREATMENT PLANTS IN FARIDABAD 

 

There are three sewage treatment plants (STPs) in Faridabad. For Zone I, a 20-MLD STP was built close 

Badshahpur town. A 45-MLD STP has been set up close Mirzapur town for Zone II, and 33% of 50- 

MLD limit is at Pratapgarh which handles sewage from Zone III. 

 

Every one of these STPs depend on the up stream anaerobic slime cover (UASB) innovation. In any 

case, considering the aggregate sewage era of 142 MLD (according to CPCB), very nearly 100 MLD of 

the sewage goes untreated into the Yamuna. At present, there are 13 pumping stations which pump up 

the sewage produced from these four zones and convey it to the STPs. "Around 638 km of sewer system 

keeps running in the whole city, covering 60 for every penny of its zone," says J B Sharma, researcher, 
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HSPCB. In any case, as far as individuals, the system can serve only 50% of the population. 
 

As per the NIUA review embraced in 2004-05, the quantity of family units associated with the sewer 

framework was just 30 percent. This infers a tremendous volume of sewage streams straightforwardly 

into the channels and enters the Yamuna, untreated. The CPCB considers the BuriyaNalah as the major 

contaminating wellspring of the Yamuna between Okhla Barrage and the old waterworks in Agra. As 

per the CPCB, this nullah conveys most of the wastewater from Himmatpur, Faridabad Zone-I and the 

outfall of the 20-MLD STP at Badshahpur, and joins the waterway 39 km downstream of the Okhla 

Barrage. In any case, in all actuality, the BudhiyaNullah conveys just 20 MLD of wastewater  while 

more than 80 for each penny of the city's authentic waste gets dumped into the stream through the 

Gaunchi and Ujjina channels which join the Yamuna facilitate downstream 

 

The CPCB in its April 2000 give an account of Water Quality Status of Yamuna River specifies that 

testing was not done frequently in the Gaunchi deplete because of absence of water stream. This empty 

starts out of Faridabad and streams down south through Palwal and joins the Yamuna 132 km 

downstream of Okhla Barrage close Hodal town. The treated efluent from the 50-MLD STP at 

Pratapgarh is likewise arranged off into the Gaunchi deplete. Other untreated squanders of Faridabad 

and that from the Ashoka Distillery stream into a similar deplete. The Gaunchi deplete meets the Ujjina 

downstream, which is then changed over into a transport of waste from being a stormwater deplete. 

 

The limits of the treatment plants don't coordinate the sewage created by the city and a voluminous 

amount goes untreated. In the event that we pass by the present authority water supply of 229 MLD, the 

waste produced would be around 183 MLD. The hole between waste era and the treatment limits of the 

STPs was 68 MLD in 2005. Yet, straightforward number juggling is not all that we have to get it. The 

STPs don't capacity to their full limits – producing more untreated wastewater all the while. 

 

The NIUA in its 2004-05 review had found that the STPs in Faridabad can treat just 100 MLD of their 

aggregate introduced limit; around 15 MLD goes untreated. In this manner, around 83 MLD of 

untreated sewage enters the city channels and the waterway. In any case, once more, passing by the 

water request of 245 MLD and considering that the request supply hole is met by private groundwater 

extraction, the waste era would be 196 MLD. 

 

This implies, the untreated waste streaming out of the city canals would be higher – 96 MLD. The CDP 

focuses to a still higher gauge of 200 MLD which the city produced in 2006. This suggests given a 

treatment limit of 100 MLD, as much as 50 for each penny of the city sewage goes untreated into the 

channels. Added to this would be the modern and business wastewater, which added up to 50.6 MLD in 

2004-05. 

 
 

CONCLUSION 

A comparison of wastewater data arrived at by different agencies like the MCF, NIUA and CPCB 

indicates that the quantity of sewage generated by the population in 2005 is not constant and varies at 

random from anything between 117 to 196 MLD. Another sticking point is estimating the right amount 

of waste generated from other sources, like industries. About 28 per cent of the total water supply of 229 

MLD went to industrial, commercial and institutional consumers in 2004-05, as stated by MCF. Of this, 

19.46 MLD is consumed by industries, which is 8.5 per cent of the total water supply. But considering 

the total water consumption by industrial, institutional and commercial consumers at over 63 MLD, and 

assuming 80 per cent is generated as waste, we can say that about 51 MLD of wastewater is produced by 

non-domestic sources. About 70 per cent of the city sewage is collected through existing open drains – 

Gaunchi and Ujjina drains, BudhiyaNullah and the Agra Canal, as per MCF data. The first three are the 

main drains in the district, which convey industrial and domestic treated and untreated wastewaters of 

the municipality tothe Yamuna. 
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