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Abstract: The present study aims to identify the ground water contamination problem in villages located in the
close vicinity of Gajraula industrial area at Gajraula (U.P.), India. Ground water samples were collected from different
villages at the depth of 40 and 120 feet from earth’s surface layer. Analytical techniques as described in the standard
methods for examination of water and waste water were adopted for physico-chemical analysis of ground water
samples and the results compared with the standards given by WHO and BIS guidelines for drinking water. Water
quality index was calculated for quality standard of ground water for drinking purposes. The present investigation
revealed that the water quality is moderately degraded due to high range of seven water quality parameters such as
Temperature (18.33-32.36 °C), conductivity (925.45-1399.59 umho/cm), TDS (610.80-923.73 mgL 1), Alkalinity (260.17-
339.83 mgL?), Ca-Hardness (129.68-181.17 mgL), Mg-Hardness (94.07-113.50 mgL®) and COD (13.99-25.62
mgL?). The water quality index (WQI) also indicated the all the water quality rating comes under the standard
marginal values (45-64) i.e. water quality is frequently threatened or impaired and conditions usually depart from
natural or desirable levels.
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INTRODUCTION during monsoon. The quality of Bagad river water is a
fgreat concern to deteriorate the quality of the surface water

In the last three decades, the rapid growth o g d d leasing their eff ith
industrialization and urbanization has created negativean ground water due to releasing their effiuent without

impacts on the environment due to industrial, municipal ahny adﬁqulja:e treha_ltment and pollutlgg the udp_p%r WaFeIr table
and agriculture wastes containing pesticides,t rough the leaching process in and around industrial area.

insecticides, fertilizers residues and heavy metals. SeveraThe ground water quality of selected four village located

industries are being establishes day by day due to meéa}round industrial area have been affected a lot and causes
the complex the requirement of rapid growing serious disease among the human beings and other

urbanization, consumerization and increase the demanHveStOCk population. The industrial effluents if not treated

of product in the modern time (Sastry and Rathee, 1999).prOperIy controlled, can pollute and cause serious damage
In modern industrialization period, the most of water tothe grour_1d \{vater resources (Olay|_nka, 2004).

resources have affected enormously by SeepageWaterquahty.mdex (WQI) has provided an assessment
leaching and mixing of industrial effluents in most of the of water quality trends for management purpose even

metropolitan cities and industrial townships. though it is not meant especially as an absolute measure

Gajraula, being a prominent industrial area of Westerno'; the degreelgg;)ol\lll:/tlolr) or lthel acgu:ll Wa:]er qgal|t3f/
Uttar Pradesh, owes its significance to diverse group of( nonymous, )- WQlI is calculated from the point o

industries, which includes large distillery and its view of the suitability of ground water for human

associated chemical units, papphosphate fertilizer c_cr)r?sumptlon (Ragwa_knshna:jadmal.,2009).h q
plant, textiles, pharmaceuticals, dairy and other units. e present study Is aimed to assess the ground water

The industrial effluents contain toxic chemicals, quality in and around Gajraula industrial area at Gajraula

hazardous compounds, suspended solids and non-P)-
biodegradable materials. The major source of surface antMATERIALS AND METHODS

ground water pollution is injudicious discharge of Gajraula city is approximately 115 Km. away from Delhi
untreated industrial effluents directly into the surface yn " national highway NH-24, Delhi-Lucknow road.

water bodies resulting in surface and ground watergajraula is well known and one of the oldest industrial
pollution (Nasrullahet al., 2006). The effluents fromthe 504 of district J.PNagar (Uttar Pradesh) situated on
industries and sewage of industrial towns have drainedg|0be at a longitude 78° 13'48.75" E and latitude 28°
collectively through a local drain known as Bagad nallah, 5059 26" N at 679 feet above sea level (207 msl). Gajraula
which assumes the shape of seasonal,regpecially  jnqustrial area about 6.0 -11.5 km covering surface area
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Fig. 1. Showing sampling sites at Gajraulaindustrial Area (Not to Scale).

was selected on the basis ot existence of large number d8IS (19Y91). Ihe seeding water method was used to
industries (chemical units, pulp & papghosphate determine the BODVater quality index was calculated on
fertilizer plant, textiles, pharmaceuticals, dairy products the basis of fifteen physico-chemical parameters according
processing units and others), which discharge a hugeo CCME water quality indexing critarion (2001).

amount of Wastewatgr in_ the form of mixe_d effluents RESULTS AND DISCUSSION

through different drains into a seasonal river Bagad. )
Ground water samples were collected by grab sampling € Present study showed that the how much is the
method from hand pumps and bore well having the wate2cceptable ground water quality of hand pumps and bore
table at depth of 40 feet and 120 feet respectivedyn wells of four villages compared with drmkmg wa.ter
sampling sites selected at four villages located nearbyst@ndards. The results of physico-chemical
Gajraula industrial area namelyaipur (S) Bhanpur (S, characteristics of ground water are presentdaloe-1. .
Shahbazpur ($ and Tigaria (S), during summer The temperature of the water is closely related with

monsoon and winter seasons (April 2008 to March-09).dissolved oxygen, hence water of low temperature

The distances of villages from the outgoing industrial containing higher value of dissolved oxygen and low

effluent drains were a5-8.5-1.0 KmS,-2.0-2.4 KmS, - value of BOD and CODlIemperature of ground water
5-1. ,-2.0-2. X

2.5-2.9Km, S, -3.4-4.0Km. approximatelyocated in close ~ fanged from 18.33-32.36 in bore well and hand pump
vicinity of industrial zone (Fig. 1). water at $andS, respectively during winter and summer

The ground water samples (n=05) were collected fromS€aSon. pH value varied between range as 7.25-8.05,
each of hand pumps (HP no.-5) and bore wells (BW no.-Minimum and maximum pH were recorded in hand pump
5) from each sampling sites during the particular seasong®nd bore well water at,Snd § during winter and
The water samples were analyzed by standard method@0nsoon season respectivepH values of all water
(APHA, 1998 and Trivedi and Goel, 1984). The results Samples were within the permissible limit given by WHO.
were compared with standard given by WHO (2004) and Electrical conductivity with regards to water quality
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referred to the amount of salts in the water and is arecorded in the ranged between 3.51-6.38 mg/l in hand
numerical expression of the ability of an aqueous pump water at Sand §during winter season respectively
solution to convey an electric current. It is also an The lower value of DO (3.5) at site-S1 during winter
approximate indicator of total dissolved ions such asseason may be due to the lowest distance (500 meter)
heavy metals and widely used for pollution monitoring from the outgoing industrial drain which indicates organic
(Nasrullah,et al. 2006). The values of conductivity of pollution in water due to percolation of effluent
ground water of bore well and hand pumps ranged fromcontaining soluble organic compounds and enhanced
925.45-1399.59 umho/cm agciring summer and winter  value 5.23 in monsoon due to the rainfall i.e. percolation
season respectivelyotal dissolved solids exhibited of rain water towards ground water affects the ground
turbid condition of water pollution strength. The values water quality Similarly enhanced value of DO 6.3 gt S

of total dissolved solids in ground water ranged from and 5.5 at gmay be due to the higher distance 2-3 and 3-
610.80-923.73 mg/l, lowest and highest values of TDS4 Km far from the outgoing industrial effluent drains.
were recorded in bore well and hand pump water, at S The difference between DO value in hand pump water
during summer and winter season respectivielynking and bore well water were found due to the depth level of
water with high total dissolved solids generally showed ground water bore wells( deep water) having a least
inferior potable quality and induced an unfavorable pollution in comparison to hand pump (shallow water).
physiological reaction in the transient consumer andIn case of 3shown fluctuations in DO values in different
gastrointestinal infections. (Kulshrestheal., 2002) also  seasons may be due to the depth of hand pump and bore
observed the similar range (840-1050 mg/l) of total well water All the values of dissolved oxygen recorded
dissolved solids in tube well water during summer under the permissible limit 3.0-14.0 mg/l given by WHO.
season. Free COn ground water ranged from 0.113- Biochemical oxygen demand (BOD) is inter-related with
0.843 mg/l, while the lowest and highest value of free the levels of dissolved oxygen in the watérganic
CQ,in bore well and hand pumps wateas recorded at  compounds such as carbohydrates, proteins and fats,
S, and Sduring winter and summer season respectively which can be a result of urban run-off, domestic sewage
All the values of free CQwere within the permissible  and industrial effluent are broken down by the micro-
limit given by BIS.Alkalinity of water is strongly  organisms present in the water and exerted an oxygen
correlated with pH value, if pH of water sample is also demand in aquatic system (Eéeal., 2005). BOD values
high than alkalinityif pH value low than alkalinityt may in water were recorded in the ranged between 6.26-12.22
shown lower trendAlkalinity in ground water was  mg/lin bore well and hand pump water aaBd Sduring
recorded in the ranged between 260.17- 339.83 mg/l inwinter season respectivelghemical oxygen demand
bore well and hand pump water ge8d Sduring winter (COD) represent the amount of required for microbial
and monsoon season respectivlgter with more than  decomposition of granic matterAmount of oxygen
200mg/I value of alkalinity is not permissible for drinking required for chemical decomposition of organic matter
as per WHO. The present values of alkalinity have shownwere recorded in the ranged between 13.99-25.62 mg/l in
higher mark on permissible limit for potability of drinking  bore well and hand pump water gé8d $ during winter
water quality and contributed for degradation of ground season respectivell the values of COD recorded high
water resources. comparison than standard value (10 mg/l) given by WHO.
The high degree of water hardness can definitely beThe dissolved oxygen, BOD and COD have not favored
attributed to the disposal of untreated and improperly the permissible value of drinking water qualityhich
treated sewage and industrial wastes (Sharmked., existed in ground water of villages located near to
2008). Total hardness of ground water samples wereindustrial area. Hence, the existed drinking water has been
recorded in the ranged between 230.64-290.18 mg/l incontaminated by the leaching industrial effluents and
bore well and hand pump water ata®d § during intermixing with ground water table.

summer andnonsoon season respectivélyie values  Chloride values of ground water were varied from 19.91-
of Ca-Hardness in ground water varied between 129.68-43.83 mg/l in bore well and hand pump water,atr&l $
181.17 mg/lin bore well and hand pump waterairfel S during summer and winter season respecti¥etgessive
during summer seasons. The similar trend of calciumchloride imparts bitter taste to water and corrode steel
hardness occurred in ground water also reported byand may cause cardio-vascular problem. Potassium in
Ramakrishnaialet al., (2009) and significantly correlated ground water samples shown ranged from 3.19-6.08 mg/
hardness of drinking water with health of humanbeings. | in bore well and hand pump water g8d S during

Mg- Hardness in ground water was recorded in themonsoon season respectivéljne values of potassium
ranged between 94.07-113.50 mg/l in hand pump water atvere recorded in the range of permissible limit (WHO).
S, and § during monsoon season respectively Nitrate values in ground water samples ranged from 1.85-
Dissolved oxygen in ground water samples were 7.24 mg/l in bore well and hand pump water gatSS
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