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ABSTRACT
This paper is an attempt to focus on the quantitative change of groundwater resources of Greater Noida region is
analyzed. Twenty seven active piezometric wells are analyzed in the region which mostly deteriorates lack of drinkable
water standard. The feasibility and need for implementation of Ground water Recharge Scheme in the area was
established through the detailed study and analysis of the factors governing the Ground Water Discharge & Recharge in
the area: such as Ground water Level behavior, Ground water Quantity, Rainwater quantity, Rainfall Intensity and its
distribution. At different locations the depth to water level measured in the area to study the annual and Pre-Post
Monsoon water level fluctuations. The present study established that the artificial recharge technique like rainwater
harvesting system would help in mitigating water crises in the study area. It is found that the rain water harvesting
recharges the  ground water and also improves the quantity of water which is also depend upon the extent of rain water
and the environment of rain water collection.
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I. INTRODUCTION
Water is a necessary and most important element for our life. In sultry regions ground water plays a vital role
with context to trembling and increasing contamination of surface water resources. Ground
water has unique options that provide good facilities for public. Ground water is broadly spread underneath
the earth and helps to fulfill the shortage of water demand. Generally, the extraction of excessive quantities
of water from the ground has resulted in evaporation of wells, weaker ecosystems, land subsidence, salt water
intrusion and depletion of the resources. The depletion of Ground Water levels and deterioration of Ground
Water quality is of concern in major cities of the country. Being a National Capital Territory, Greater Noida is
facing multi-facets issues concerning water availability, quality and quantity increasing fast urbanization and
industrialization in and around Greater Noida has developed huge pressure on basic emanate like water supply
and its quality. The present study established that the artificial recharge technique like rainwater harvesting
system would help in mitigating water crises in the study area. It is found that the rain water harvesting
recharges the  ground water and also improves the quantity of water which is also depend upon the extent of
rain water and the environment of rain water collection.

Some of the researcher and scientists have been racking their head to investigate the groundwater quality and
quantity in various parts of the world (Ehteshami et al. 2014; Ehteshami and Sharifi 2015; Robins 2002;
Mishra et al 2005; Edmunds et al. 2003; Edet 1993; Bohlke 2002; Celik and Yildirim 2006; Gallardo et al.
2005; Gallardo and Tase 2005; Devic et al. 2004; Han et al 2014; Baghvand et al. 2010; Aranda et al. 2006).
Earlier research focused on the management of groundwater and also on the linkup between groundwater and
surface water (Jang et al. 2012; Banks et al. 2011; Basu and Mater 2014; Isa et al. 2012). Many researches
deliberately studied Kashan Basin in Central Iran (Jamshidzadeh and Mirbagheri 2011). Their findings
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suggested that larger amount of water samples were not potable. Moreover, as per the Piper diagram, the
chemical characteristics of water are dominated by NaCl (Sodium Chloride) in which %Na values indicate
that just 53 % of samples are permissible for irrigation. In 2010, Baghvand et al. analyzed the hydro chemical
quality of groundwater for an aquifer in Central Iran (Baghvand et al. 2010). They investigated that illicit
groundwater pumping, mainly for regional agricultural uses during recent years, has lead to groundwater
degradation. In 2008, Shah et al. compared the quality and quantity of groundwater in Gandhinagar Taluka
(India) with the standard values of WHO (Anderson et al. 2014). They eventually came up with a correlation
ratio between electrical conductivity (EC) and dissolved solid (TDS) for natural water.

2. STUDY AREA
Greater Noida is one of the main town situated within the Gautam Buddha Nagar district of Uttar Pradesh
state (India). It’s situated at a longitude of 77.50 40°E and latitude of 28.47 44°N. It includes 124 villages with
a population of 107,676 (till March 2014). The region of Greater Noida is around 40,000 hectares confined by
National Highway NH-24 within the North West. The town falls under NCR (National capital Territory)
region of Delhi. The entire land comes under 13,570.00 hectares in which only 30.0 hectares bounded to
commercial area and 1,970.03 hectares comes to the institutional area. Delivery of water in the area is
furnished through supply lines, tube wells, overhead tanks, trunks. Nowadays nearly 460 kilometer length of
sewerage network, 500 Km length of drainage and nearly 500 Km length of water supply lines spreaded in the
area. (wikipedia.org) (Figure 1)

Figure 1. Showing map of district Gautam Buddha Nagar (UP), India. Source: Wikipedia.

2.1 Groundwater Status - Quantity
Now a days, the water level are declining because of exploitation of groundwater resources which includes
many causes i.e. increasing numbers of tube wells, lower distances between the tube wells and increasing
density of tube wells and furthermore due to the less infiltration in the ground rather than recharging ground
water aquifers, rain water goes to storm water which further drains goes to the major drains and therefore
the major drains ultimately be a part of the Yamuna River because of which Yamuna gets over flooded and
therefore the recharge potential of groundwater decline. That’s why, the aquifers don't saturate
appropriately and that affects the groundwater quality as well as quantity.

2.2 Water Bearing Formation:

The thick unconsolidated sediments meet to the depth of 352.0m within the area. The primary basement has
Delhi Quartzite (DQ) which has been reported at a depth of 116.4m at Brijbihar Exploratory borehole, 330.0
m at Tila moth and 325.0 m depth at Rajendra Nagar boreholes in Ghaziabad district. The alluvial deposits
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occur in Ganga - Yamuna Doab area comprises an aquifer system form good repository of ground water that
occur in granular zones constituted of fine to coarse sand and occasional gravel. Thick clay beds inter lying
with sand act as confining layers and separate the aquifers. The thickness of the unconsolidated sediments
progressively increases towards east.

2.3 Occurrence of Ground Water:
Ground water occur under Phreatic conditions in shallow aquifers down to the depth of 100 mbgl in
intermediate and deeper aquifers, it occurs under confined to semi-confined conditions.

2.4 Depth to water level:
To monitor the nature of water level and its behavior, ground water monitoring well established in the district
are being monitored four times in a year. Pre-monsoon and post-monsoon water level data are collected during
May and November months respectively. Depth to water level maps for pre-monsoon and post monsoon
periods (Figure 2 and 3) have revealed that the entire area can be divided into different zones on the basis of
depth to water ranges. Fairly a large area has shallow to moderate depth to water conditions. Water level in
phreatic aquifer ranges from 3.35 to 14.40 mbgl during pre-monsoon period whereas it ranges from 2.00m to
13.95 mbgl during post monsoon period. Water levels greater than 9m bgl occur in most of the non-command
areas of the district. Few nearby patches deeper water levels occur in east of Jhajhar (Dankaur Block) and
Dadri space. Additionally, deeper water levels (> 9 mbgl) is found on Yamuna river that indicate that the
water levels deepen toward yamuna river, therefore forming the river sewage in nature (Courtesy: B. C. Joshi)

Figure 2. Depth to water level map for pre-monsoon
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Figure 3. Depth to water level map for post-monsoon
Table 1. Observed water table of different locations



413 Mohd. Saleem, Shobha Ram, Gauhar Mahmood

International Journal of Engineering Technology Science and Research
IJETSR

www.ijetsr.com
ISSN 2394 – 3386

Volume 4, Issue 10
October 2017

3. SAMPLING AND ANALYSIS
A total number of twenty seven active piezometric wells are analyzed in the region of Greater Noida for the
study. The sampling locations are mentioned in the Figure 2. The samples were collected from different
sources such as Government hand pumps (GHP), General hand pumps (HP), Borwells (BOR) and preserved
as per the methods prescribed in American Public Health Association manual [APHA-2320, 1999]. Minimum
water table was found at Rampur Mazra (2.10 M) and maximum water table Tachzone-4 (10.8 M). It is
analyzed in the research that 59% location will be beneficial using rain water harvesting structures because
there water table is below 8 M (Table 1).

4. RESULTS AND DISCUSSION
Greater Noida is one of the best Corporate city of Uttar Pradesh. Factories and industries discharge their
effluents to the natural water bodies such as rivers, pond etc. without any proper management of treatment
plants. The effluents also diffused into the ground water aquifers and making it inappropriate for human
utilization. Conjunctive use of ground water and surface water resources may be viable option in south-eastern
parts of the district as fairly a large area comes under water logged condition during post monsoon period and
deep ground water level zones occur along the river Yamuna in western parts of these blocks. Due to salt
encrustation Non-agricultural land which are affected by “Reh” development can be created by applying
Zypsum treatment to the surface soil. Rain water harvesting (RWH) and intensification of ground water with
the help of artificial recharge should be inspired in areas where ground water levels have declined. Direct
recharge methods can be used in areas where shallow aquifers are covered by thick clays. There is a
considerable scope of roof top rainwater harvesting for ground water recharge in urban areas.
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