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ABSTRACT

Rapti river is the vital source of surface water @orakhpur area and is being polluted
increasingly by effluents discharged from Saraygasdactory and distilleryThe present study

was made to investigate the water quality by penfog physico-chemical analysis. For this
purpose samples were collected from two sites nafelen Nallah and river Rapti to evaluate
variations in temperature (21.240.69-32.840.8C), pH (6.1140.4-6.740.047), EC (381+4.68-
741+6.62 pS/cm), DO (1.3640.73-5.8+1.07 mg/l), BAQB4.24+5.43-102+2.04 mg/l), COD

(10640.98-298+3.01 mg/l), chloride (30.244.93-90423.3 mg/l), nitrate (0.4740.01-3.67+0.86

mg/l), phosphate (0.1340.05-0.2640.049 mg/l), saligh(38.6+1.89-45.8046.49 mg/l), free GO

(2.240.78-35.3+3.62 mg/l), alkalinity (148+4.27-22173.41 mg/l), total hardness (1566.55-
202+14.14 mg/l), total solid (557+32.58-936+34.5 M)gand oil and grease (17.940.67-

25.9740.43 mg/l). From the result it revealed thhe water quality of Faren Nallah is more
worst that caries effluent to river Rapti from sudactory and distillery. Thus, sugar factory and
distilleries are pouring poisonous effluents in tieer, which deadly affect both the human
beings and their environment.
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INTRODUCTION

Life cannot exist without water because it is thajan component of all living things. It is

important both physiologically and ecologically #splays an essential role in temperature
control and also is the medium in which many organs live. Now a days due to rapid growing
urbanization, the quality of land water is beingedi®rated by mixing up of industrial wastes and
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domestic sewage in our rivers [1]. Especially ibaur areas, the careless disposal of industrial
effluents and other wastes contributes greatlyhto dontamination of the water [2]. Increased
pollution load in fresh water bodies increasesrntgient level of water [3] and causes a violent
alteration in pH, reduction in oxygen content amghhosmotic pressure. A study on the impact
of industrial effluents on water quality of Kosver in Rampur district (India) was carried out
which showed physico-chemical parameters abov@dhmissible limits [4]. Most of the rivers
flowing in urban areas are at the end point ofueffits discharge and if not treated and properly
controlled can also pollute the ground water [5].

River Rapti originates from the hills of Nepal anths towards Gorakhpur via ‘Tarai’ lands
namely Balrampur, basti, Siddharth Nagar and Maglargjdistricts. Besides, effluents of Saraya
sugar factory and distillery are carried in difierareas of Gorakhpur through various water
passages namely Gorrah river and Baisy Nallah treguin spoiling of agricultural land and
damaging the homeostasis of ecosystem.

Sugar industry is one of the most important indestin eastern U.P. and is highly reasonable for
creating significant impact on rural economy. A @uamount of waste is generated during the
manufacture of sugar [6]. There are many sugar, diglillery and other industries in Gorakhpur

region and thus a large amount of effluents andegaare being discharged in river Rapti via
Faren Nallah.

Therefore, the aim of the present study is to as#esextent of chemical pollution of the river
Rapti as it is increasingly polluted by industeéfluents.

MATERIALSAND METHODS

Water samples were collected respectively in summmeter and monsoon season of year 2010
for the analysis of physico-chemical parametermftawo sampling sites in the early hours (7.00
a.m.-10.00 a.m.). A careful water sampling was nmiadedine treated polyethylene bottles free
of air bubbles. Some of the physico-chemical chargstics of water measured at the sampling
sites, while others were analyzed in the laborasmgording to standard method [7, 8]. Samples
were collected in a routine manner from both theeRaNallah as well as river Rapti
subsequently receiving the effluents from Saraygmsmill and distillery (Fig.1)

RESULTSAND DISCUSSION

Faren Nallah carries large amount of effluents fiamjacent Saraya sugar factory and distillery,
which in turn spoil the water quality of river Ragtusing unfavorable changes in phsico-
chemical parameters. In the present investigatwade range of variations was recorded in
dissolved oxygen, biological oxygen demand (BOD)par and nitrate etc (Table-1). Effluents

from sugar industry may have different amountsadidsparticulate matter either as suspended
solids or total dissolved solid that affect thentigntensity of water [6]. pH of collected samples
have varied from 6.11+0.4 to 6.7£0.047. It is ewidénat the pH of water body is very important
in determination of water quality since it affecther chemical reactions such as solubility and
metal toxicity [9]. Water temperature at both samgpkites was found elevated up to 32.8 +0.87
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OC. It is evident that temperature is basic factardhemical reaction and biological radiations
taking place in water for organisms inhabiting dguenedia [10] have also reported an increase
in temperature, which accelerates the chemicaticeafl 1].

The huge accumulation of inorganic elements suchniggte (3.67+0.86 mg/l), sulphate
(45.8£6.49 mg/l) and phosphate (0.26+0.049 mg/B heeated condition for eutrophication
resulting in reduced DO (1.36+£0.73 mg/l). The lov@D indicates lesser number of living
organisms in the water system. Whereas higher D8+{307mg/ml) indicates the plankton
growth [12]. Water samples collected from Farenldahave shown increased (35.3+3.62 mg/l)
free CQ. This might be due to the discharges if large amaf carbonate ion from sugar
factory which on hydrolysis releases free 3 reported earlier workers namely Ugochukwo
[13] and Singh [14]. The other important physicaoiel parameters of water namely electric
conductivity (741+6.631S/cm), alkalinity (227+13.41 mg/l), total hardn€262+14.14 mg/l),
total solid (936+34.5 mg/l) and oil and grease 92%0.43 mg/l) were significantly found
beyond normal limit (Table -1). Total hardness ahettric conductivity of the water is due to
presence of calcium carbonate, sulphate, chlomderatrate of Ca and Mg. Further increased
alkalinity might be due to more GQ@elease in the water stream [15]. Oil grease isranton
effluent released from sugar industry that is inuibie to water [16]. However, heavy metals
present in discharged from sugar industry haveeeoy to accumulate in various organs of
marine organisms especially fish, which in turn niagr into the human metabolism through
consumption causing serious health hazards [17].

Table 1: Physico-chemical characteristics of water from sampling sites

Sampling Faren Nallah (Station -1) River Réptation-2)
Stations
Parameters Summer Winter Monsoon Summer Winter Monsoon
Temp {C) 28.60+1.34 21.80+2.56 32.8+0.87 29.1+1.09 20.8% 31.3+1.56
Colour Brownish -do- -do- Greenish -do- -do-
Odour Unpleasant -do- -do -do- -do- -do-
pH 6.11+0.4 6.17+0.29 6.52+1.72 6.7+0.047 6.921. 6.22+0.39
EC (uS/cm) 741+6.62 606+12.98 711+8.01 422+10.19 81+3.68 409+2.02
DO (mgl/l) 2.1740.3 1.36+0.73 2.17+0.87 5.67+0.12 5.8+1.07 5.67+0.47
BOD(mgl/l) 102+2.04 86+1.93 102+12.8 34.4+7.32 235.43 34.4+3.28
COD(mg/l) 290+6.7 298+3.01 290+9.38 108.5+5.26 6AM98 108.5+1.38
Chloride (mg/l) 90.2+23.3 79.90+17.5 88.2+11.6 32.23 32.9+4.71 31.545.8
Alkalinity (mg/l) 224+16.54 195+12.29 227+13.41 1425 148+4.27 181+3.06
Total hardness (mg/l) 202+14.14 186+16.23 19049.3 183+9.74 156+6.55 181+5.93
Total solid (mg/l) 878+45.7 936+34.5 911+56.1 55758 610+45.63 588+23.61
Nitrate (mg/l) 0.8+0.03 0.47+0.01 0.8+0.034 2.084 2.96+0.34 3.67+0.86
Phosphate (mg/l) 0.23+0.067 0.26+0.049 0.23+0.09 1440.021 0.14+0.011 0.13+0.05
Sulphate (mg/l) 38.6+1.89 41.6+7.93 45.8+6.49 42461 45.6+2.94 44.6+4.71
Oil & Grease (mg/l) 17.9+0.67 22.80+0.39 21.3+1.45 19.2+0.92 25.9740.43 21.5+4.32
Free CQ(mgl/l) 32.6+5.23 19.6+3.94 35.3+3.62 2.7+0.45 2.2+0.78 .6320.81
*Values are presented in MezBD; each analysis was performed in six replicate=(6
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Figure 1. Map showing location of sampling sites
CONCLUSION

Conclusively, present investigation indicates tinagr Rapti is on danger and effluents released
from sugar industry and distillery have a signifitaegative impact on the water quality. The
continued discharge of the effluents may resuftewmere accumulation of the contaminants. This

may affect the lives of human as well as animaidsiad this river. Hence, there is an urgent need
to treat the effluents before the final discharge.
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