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Abstract: The present investigation has brought out the ground truth, how religious festivals, customs and 

rituals play a far reaching role to lead the pollution of water. The strength of water pollution of the river Ganga 

and other streams fluctuates seasonally. Due to further supply of water through heavy rainfall, the DO, BOD, 

COD, Hardness, Alkalinity, Total Nitrogen in water, Heavy Metals, Detergents, Velocity, Temperature and 

pHlevel slightly fluctuates during the monsoon. It becomes alarming during the festivals as huge number of 

pilgrims and tourists gather from different parts of the country and world. Present study concluded that there 

were minor differences in physico-chemical parameters of all the three sampling stations selected for their 

study. Research show that all the parameters which have been studied are still under the standard limits but 

some of them are very closer to them is an alarm for increasing pollution status. Due to regular dumping of 

ashes and bones of dead body, effluents of industries, hotels and sewage water of city should be treated before 

mixing in the river Ganga. Besides, this much consideration should be paid to control the pollution maintain the 

limits. The study not only comprises all types of threats of the area but also comprises the suggestions and 

recommendations concerning the management of natural hazards and combating the illegal human interference 

on entire environment. 
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I. INTRODUCTION 
The Ganges is one of the biggest Rivers in Asia. It ascends in the Himalaya Mountains and flows more 

than 2,500 km through India and Bangladesh into the Bay of Bengal. Be that as it may, the Ganges, India's 

heavenly River, is additionally a standout amongst the most contaminated. The Ganges River basin has a size of 

more than 1 million square km. It lies in a standout amongst the most crowded districts on earth. Around 500 

million individuals, half of India's general populace, live in the Ganges River fields. There are numerous reasons 

for GangaRiver contamination. Around 2 million Hindus bathe in the River each day. Amid religious functions, 

up to a hundred million individuals clean their wrongdoings away in the Ganga River. They trust that washing in 

the River will make them pure. What's more, a great many bodies are incinerated close to the River, particularly 

around the heavenly city, Varanasi. The fiery debris is regularly discharged into Ganga.  

The Ganga likewise gives water to cultivating land, which is expanding at a huge rate. Water system 

ventures cause dilute dimensions to come the River. An ever increasing number of dams are being raised along 

India's sacred River, chiefly to deliver vitality for Delhi and other vast urban areas in the zone. The River 

courses through 30 urban areas with a populace of more than 100,000 each. Consistently, 3 billion liters of 

untreated water from these huge urban communities go into the Ganga River, alongside stays of creatures. 

Industries along the Ganga River release several poisonous and toxic materials into the river. In some places 

they are a thousand times over the permissible limit. Especially India’s traditional leather industry needs great 

amounts of water. In addition, fertilizers from the fields discover their way into the ground water, and finally 

flow into the river. In total, the amount of industrial pollution has doubled in the past 20 years. 

This far reaching contamination of the Ganga River has likewise prompted real medical issues. 

Numerous infections are normal, including cholera, hepatitis and diarrhea. While India's general population 

continues developing, an ever increasing number of individuals are leaving the farmland and moving to huge 

urban areas along the Ganga. Accordingly, the River won't have the capacity to adapt to significantly more 

individuals. Life in the River is additionally in danger. Latest reports have demonstrated that there is ahigh level 

of mercury in some fish. The development of dams is devastating woods and vegetation, murdering off 

numerous creature and plants. Indian authorities are fighting an upward battle towards cleaning up the Ganges 
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River. International organizations have offered help. The World Bank has consented to give India an advance of 

up to a billion dollars to tidy up the Ganga River.  

 

II. REVIEW OF LITERATURE 
Abdin (1948) examined the relationship of physical and compound qualities identifying with algal 

development in the River Nile. Giriffith (1955) broke down the microscopic fish yield in connection to certain 

physical and synthetic elements of Lake Michigan. Chakarbarty et al. (1959) made a quantitative investigation 

of tiny fish and physico-synthetic state of the River Jamuna at Allahabad. Das (1961) considers the hydrogen 

particle focus in new water pools of India. Deshmuk et al. (1964) dissected the physico-compound qualities of 

Kanhan River water of Nagpur. Lakshminarayana (1965) considered on the physico-chemical qualities of 

RiverGanga. Beam et al. (1966) made an investigation of a few parts of the River Ganga and Jamuna at 

Allahabad. Singh (1967) considers the phytoplankton and water temperature, silicon and pH in a lake in Delhi. 

Venkateswarlu (1969) made an investigation of the River Mossi at Hyderabad with extraordinary reference to 

physico-chemical edifices. Cosey and Newton (1973) assessed the substance organization and River of the River 

Frome and its primary tributaries. Aggarwal et al. (1976) examined the physico-substance characters of Ganga 

at Varanasi. Robinson and Kaller (1976) considered the correlation of the water attributes of four northern West 

Virginia Rivers. Kant and Anand (1978) dealt with between relationship of phytoplankton and physical factors 

in Mansarowar lake Jammu. Singh et al. (1982) considered the environment the River Nayar. Dobriyal et al. 

(1983) dealt with diurnal variety in hydrobiological parameters of two slope floods of Garhwal. Bhowmick and 

singh (1985) examined the phytoplankton populace connection to physico-synthetic factor for River Ganga at 

Patna. Dobriyal (1985) considered environment of "Chakagadera" a tributary of River Mandakini in Garhwal. 

Sharma (1986) dissected the impact of physico-chemical factors on Benthic fauna of Bhagirathi River at 

Garhwal Himalaya. Shiva Kumar et al. (1987) watched the impact of contamination on the physico-synthetic 

characteristics of the River Amaravati at Tamil Nadu. Bhattacharya &amp; Saha (1988) made a relative 

investigation of the physico-substance properties and microscopic fish thickness of two River and a tributary of 

Gomti River in Tripura. Mowli and Seshaiah (1988) assessed nitrate defilement of ground water of Tirupati. 

Sinha et al. (1989) examined the physico-synthetic properties of River Ganga water at Kalakankar at Pratapgarh. 

Mittal and Sengar (1990) examined phytoplanktonic assorted variety in connection to certain physico-synthetic 

attributes of River water. Bisht and Chopra (1992) dealt with occasional diurnal cadence of some physio 

substance characteristics of the River Pinder of Garhwal Himalaya. Daker and Vashishtha (1992) watched the 

physico-compound parts of contamination in River Betwa. Dass et al. (1992) considered the physico-compound 

qualities of Brahmaputra water at Tezpur. Shukla et al. (1992) considered on the physico-synthetic and 

Bacteriological properties of the water of River Ganga at Ghajipur. Joshi and Bisht (1993) broke down a few 

parts of physico-synthetic qualities of western Ganga trench close Jwalapur at Haridwar. Joshi et al. (1993) 

made an investigation on the physico-compound attributes of River Bhagirathi in uplands of Garhwal Himalaya. 

Israili and Ahmad (1993) contemplated synthetic qualities of River Yamuna from Deharadun to Agra. Kapoor 

(1993) made physico-synthetic and natural investigation of four River at Bareilly. Pandey et al. (1993) made a 

starter examine on the physico-compound nature of water of the River Koshi. Saxena and Chauhan (1993) 

examined the physico substance parts of contamination of River Yamuna at Agra. Chopra et al. (1994) watched 

the impact of local sewage on self-cleansing of Ganga water at Rishikesh in reference to physico-synthetic 

parameters. Khan et al. (1994) made a complete report on water quality parameters on the River Ganga among 

Narora and Kannauj (U.P.) in reference of physico-compound attributes, Chopra and Rehman (1995) researched 

on the self purifiction of physico-chemical properties of Ganga River at Jwalapur Haridwar, Kataria and Jain 

(1995) broke down the physico-synthetic parameters of River Ajnar. Kataria et al. (1995) watched the physico 

concoction characterstics of water of Kubja River of Hoshangabad. Sahu et al. (1995) contemplated on some 

physico concoction attributes of the Ganga River water (Rishikesh-Kanpur) with in twenty-four hours amid 

winter. Joshi et al. (1996) researched the planktonic populace in connection to certain physico-substance 

components of Ganga channel at Jwalapur (Haridwar). Kataria (1996) assessed the BOD and COD substance in 

bore well water of Bhopal (M.P.) Kumaresan et al. (1996) examined the physico-substance and microbiological 

parts of courtallam water. Srivastava et al. (1996) revealed the phytoplankton efficiency and physico-synthetic 

properties of Repti River. Dutta et al. (1997) contemplated the physico compound qualities of water and 

spineless creatures in River Tawi close Nagrota sidestep Jammu. Gupta and Saxena (1997) evaluated the nitrate 

tainting in ground water of Agra and its connection with different water quality parameters including substantial 

metals. Joshi and Singh (1997) examined the phytoplanktonic populace in connection to certain physico-

substance qualities of River Ganga at Rishikesh. Khanna et al. (1997) considered the number of inhabitants in 

green growth in connection of physico-compound components of the River Ganga a Lalji wala Haridwar. 

Khanna et al. (1997) examined the number of inhabitants in green growth in connection of physico-chemical 

components of the River Ganga a Lalji wala Haridwar. Khanna et al. (1998) made an investigation on 

phytoplanktonic networks in connection to certain physico-substance parameters of Ganga River at Haridwar. 
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Agarwal (1998) dissected the physico-synthetic part of ground water quality in Chikhli town of Buldana. Jameel 

(1998) made physico-substance contemplate in Uyyakondan channel water of River Cauvery. Mogal and Desai 

(1998) contemplated the physico-synthetic characters of River Purna at Nausari. Joshi and Singh (1999) 

investigated some physico compound estimations of River Ganga among Devprayag and Rishikesh. Gautam et 

al. (2000) broke down the diurnal variety in the physico-chemical qualities of Ganga water at Rishikesh amid 

winter period. Mishra et al. (2000) evaluated the dispersion of nitrate nitrogen in ground water in some dirt of 

Bihar. Seth et al. (2000) examined the some physico-compound characters in the River Ganga in connection of 

phytoplanktonic decent variety. Khanna et al. (2002) examined the effect of paper process effluents on some 

water parameters of Hindon River at Saharanpur. Kumar and Sharma (2002) considered the water nature of 

River Krishni with reference to physico compound parameters. Mahajan et al. (2002) discover the physic-

synthetic and organic portrayal of the River Kunda at downRiver of Khargone (M.P.) Sarkar (2002) 

contemplated physico-compound attributes of Hindon and Narmada River. Ara et al. (2003) made an 

investigation on the physico-chemical qualities of Dal Lake of Kashmir Valley. C.P.C.B. (2003) distributed an 

investigate shading issue of River Ganga. Khanna and Bhutiani (2003) examined the limnology attributes of 

River Ganga. Pandey et al. (2003) explored the physico synthetic investigations of Ganga River at Haridwar 

amid Kumbh period (1998). Khanna and Chugh (2004) made an investigation of River Ganga in reference to 

microbial nature. Arora et al. (2005) contemplated the physico-substance attributes of Aachal Dairy process 

effluents. Khanna and Bhutiani (2005) considered the nature of River Ganga from Rishikesh to Haridwar. 

Khanna et al. (2005) made a physico-substance investigation of River Panvdhoi at Saharanpur. Deshmukh and 

Ambore (2006) considered the regular variety in physical parts of contamination in Godavari River. Khanna and 

Vats (2006) examined the biology of River Ganga at foot slopes of Garhwal Himalaya. Kumar et al. (2006) took 

a shot at some physico-chemical factors. Tyagi (2006) contemplated on the water nature of River Hindon. Singh 

(2006) contemplated the physico-compound characters of Yamuna at Yamuna Nagar. Dalal and Arora (2008) 

discover the occasional physico-chemical changes of water nature of River Hindon. 

 

III. MATERIAL AND METHODS 
For physico–chemical and Microbiological Characteristicsstudy of river Ganga water at Haridwar, the 

water samples were collected bimonthly and periodally from different sampling sites i.e. (A) near Alaknanda 

Ghat, (B) near LokNath Ghat and (C) near Matrisadan, Kankhal during October 2015 to April 2017 in morning 

hours (from 7:00 A.M. to 10:00 A.M.). The samples were taken in borosil glass bottles of 300 ml, plastic cans of 

1 lt. from each location.The chemical used in the present investigation were of analytical grade and were 

supplied by B. D. H. India, E. Merck India and S. D. fine chemicals.For cleaning the glassware, washing soda or 

chromic acid was used.300 ml capacity BOD bottle made of borosil were used. They were washed with washing 

soda or chromic acid and rinsed with tap water followed by distilled water. The neck and stopper were wrapped 

by butter paper with the help of rubber band. Sterilization of the sample bottle was done in autoclave at 15 

lbs/inch
2
 pressure and 121°C for 20 minutes.Different volume size pipettes were washed and fitted with cotton 

plug at the upper end. These were wrapped in butter paper and sterilization was done in autoclave at 15 lbs/inch
2
 

pressure and 121°C for 20 minutes. 

Borosil test tubes were washed and then plugged with non-absorbent cotton wool. These were arranged 

in test tube racks and sterilization was done in autoclave at 15 lbs/inch
2
 pressure and 121°C for 20 minutes.For 

physico–chemical parameters and Microbiological Characteristics, Ganga river water samples were collected 

from three sites in plastic cans about ½ meter below the surface of water. Sampling for dissolved oxygen (DO) 

analysis was done separately.Sampling for dissolved oxygen and BOD were collected in clean and sterilized 300 

ml capacity BOD bottles. The bottles were filled completely with Ganga water and stoppered was placed inside 

the water only. Immediately DO was fixed by adding 2 ml of each alkaline KI and MnSO4 at the sampling site. 

While the sample for BOD was incubated for 5 days in BOD incubator at 20°C.Samples were analysed for the 

Physical Characteristics like Water Velocity, Water Temperature, Conductivity, Turbidity, Total Solids in water, 

Colour of water and Chemical Characteristics like Bio-chemical Oxygen Demand (BOD), Chemical Oxygen 

demand (COD), pH of water, Dissolve Oxygen in water (DO), Total Nitrogen in water, Heavy Metals (Cd, Pb, 

Hg, Ni), Detergents (Sulphate, Phosphate, Carbonate), Velocity, Temperature, pH, DO, carbonate were analysed 

immediately after sampling. 

 

IV. RESULT AND DISCUSSION 
Haridwar is one of the primary towns when Ganga rises up out of the mountain and contacts the 

plaines. The water in the Ganga River is generally clear and cold with the exception of in the rainyperiod, during 

which soil from the upper regions flows down in to it. Different investigations demonstrate that contamination 

in Ganga begins from Rishikesh and continuously increments in Haridwar. In Haridwar contamination of Ganga 

has turned out to be serious to the point that washing and savoring the water has turned out to be exceptionally 
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hazardous. It very well may be well felt this contaminated River water conveys an assortment of toxins of 

similarly unique physico-chemical nature and Microbiological Characteristics.  

The velocitystarted increasing from May onwards due to melting of snow at this place of origin of 

water. In the present study average velocity of water at different sampling site, maximum range varied from 

1.90 m/sec. Annual average of maximum range of velocity of water was observed at sampling site B i.e. 0.98 

m/sec ± 0.05 and minimum range was observed at sampling site A i.e. 0.70 m/sec ± 0.03 

In the present study, a difference in the fluctuation of watertemperature was observed 10.80°C ± 0.35 

to 11.50°C ± 0.35 (minimum) in the month of January in winter period and 19.00°C ± 0.00 to 20.8°C ± 0.00 

(maximum) in summer in all the three sampling sites. Annual average value of temperature varied between 

16.89°C. Minimum average value of temperature was observed at sampling site C, 16.89°C ± 0.21 and 

maximum was observed at sampling site A, 17.08°C ± 0.09. The Ganga River water temperature 

indicatedarising trend from winter period to summer period followed by descending from monsoon period 

onwards. 

The present study showed average conductivity fluctuation of 0.98 m S/cm ±0.02 to 1.08 m S/cm ± 

0.01 in all the three sampling site. It can be said that the presence of higher conductivity values in July 

(monsoon period). From monsoon period onwards the conductivity decreases and the lowest conductivity 0.20 

m S/cm was observed in winter period.The water becomes turbid on or after summerperiod and in rainy period 

the water was extremely turbid. It showed that turbidity and total solids were closely interrelated with one 

another. Annual average value of turbidity varied between 3.97 NTU ± 0.27 to 3.86 NTU ± 0.28.  

The total solids were maximum in monsoon period 3080 mg/l ± 1025.30 and minimum 140 mg/l ± 

14.14 in winter period. The total solid varied between 594.98 mg/l ± 4.12 (at site B) to 709.15 mg/l ± 6.48 (at 

sampling site C).The water Colour in Haridwar was pure and bluish in the month of October and November. 

After November the colour appears to be greenish up to the month of April because of algae and phytoplankton 

proliferation. In the month of May the water colour of Ganga becomes slightly turbid because of the melting of 

snow and progressively fluctuates to turbid onward in monsoon period due to rains. 

The Biochemical Oxygen Demand (BOD) was maximum (3.85mg/l ± 0.14) in monsoon period and 

minimum (1.79 mg/l ± 0.00) in winter period. The annual average value of Biochemical Oxygen Demand 

ranged between 2.61 mg/l ± 0.04 to 2.79 mg/l ± 0.03. The minimum value was found at the sampling site B, and 

maximum in year at sampling site A. Highest annual average value of bio chemical oxygen demand at sampling 

site A may be due to drainage of several small sewage drains into the river and runoff of sludgy silted sewage 

during months of rainy period.Chemical Oxygen Demand (COD) represents chemicallyoxidisable load of 

organic matter in water. It was noted highest (6.75 mg/l ± 0.07) in monsoon period (July) and minimum (2.69 

mg/l ± 0.03) in winter period (February). The annual value of COD ranged between 4.30 mg/l ± 0.12 to 4.70 

mg/l ± 0.00 where least average value was found in sampling site B and maximum at sampling site A. 

It was recorded that pH wasalways slightly alkaline at all the three sampling sites. The Ganga River at 

Haridwar showed high pH value 8.30 ± 0.00 in winterperiod and minimum pH value 7.84 ± 0.03 was observed 

in rainy period. The annual average pH value varied between 7.80 ± 0.02 to 7.87 ± 0.00. Maximum annual value 

was recorded at sampling site C and minimum at sampling site A.Maximum dissolved oxygen was recorded 

12.39 mg/l ± 0.28 in in the month of February (winter period). The minimum value of dissolved oxygen 7.51 

mg/l ± 0.21 was observed in July (monsoon period). The annual average value of dissolved oxygen ranged 

between 9.29 mg/l ± 0.12 to 9.49 mg/l ± 0.05 where the minimum annual average value of DO was observed at 

sampling site C and maximum at sampling site A. 

The value of totals nitrogen was observed high in the summer(June) 0.48 mg/l ± 0.07 and decreased 

from summer when water level increased. Lowest value 0.07 mg/l ± 0.01 of total nitrogen was noted in winter 

period. The annual average value of total nitrogen fluctuated between 0.21 mg/l ± 0.01 to 0.28 mg/l ± 0.00, 

whereas the minimum annual average of total nitrogen was observed at sampling site C and maximum at 

sampling site A. 

In the present study of heavy metal Cd, Pb, Hg, Ni, Pb ranged between 0.0012 mg/l ± 0.0005 to 0.0017 

mg/l ± 0.0009. The minimum value was found in winter period and maximum in monsoon period at all the three 

sampling sites. 

In the present investigation it was noted that the Sulphate wasmaximum in monsoon periodperiod 

(19.10 mg/l ± 0.70). The Sulphate was recorded minimum 15.00 mg/l ± 1.00 in winter period. Annual average 

values of total Sulphate varied between 15.23 mg/l ± 1.53 to 16.79 mg/l ± 1.76. Minimum average value of 

Sulphate observed at sampling site B and maximum at sampling site A. Minimum value of phosphate was 

observed during summer 0.96 mg/l ± 0.02 and maximum value during monsoon period (1.30 mg/l ± 0.10). 

Annual average of total phosphate varied between 0.90 mg/l ± 0.04 to 0.98 mg/l ± 0.05 in which minimum 

average value obtained from sampling site B and maximum from sampling site A. Maximum carbonate value 

(4.40 mg/l ± 0.20) in Ganga river was found in sampling site B and minimum (4.1 mg/l ± 0.10) in sampling site 

C in summer period. In monsoon and winter period it was found to be nil. 
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Bacterial parameters serve as indicators of fecal pollution. Coliform group of bacteria include genera 

Escherichia and Aerobacter. The values of standard plate count (SPC) and most probably numbers (MPN) were 

ranged at different sampling sites of near Alaknanda Ghat, near LokNath Ghat and near Matrisadan, Kankhal 

and these were quite higher to the values of SPC and MPN. Among different sampling sites the most values of 

SPC (5.8×106 SPC ml -1) and MPN (3.9×108 MPN100 ml -1) were observed and it is likely due to the mass 

bathing and to perform of various religious rituals.  

 

V. CONCLUSION 
The water nature of Ganga, the biggest River in Indian sub-continent and life line to many million 

individuals, has extremely weakened. Studies have demonstrated the presence of several cancer-causing 

components in Ganga river water. Flow information examination demonstrated that Ganga water quality is 

breaking down step by step and at a few places even in upper stretch of Ganga the water isn't reasonable for 

household employments. In spite of the fact that there is certain effect of restriction on persistent pesticides with 

diminishing pattern of pesticide buildups in Ganga water, the expanding pattern of follow and dangerous 

components is disturbing and the drag out introduction to contaminated Ganga water and additionally utilization 

of Ganga water fishes may cause genuine disease including malignancy. Examinations demonstrate that every 

one of the parameters contemplated are still under as far as possible however some of them are closer to them is 

an alert for expanding contamination status of River Ganga. Because of ordinary dumping of slag and bones of 

cadaver, effluents of ventures, ashrams, inns, visitor houses, nallah of several Ghats and sewage water of city 

ought to be treated before blending in the River Ganga. In addition, this much consideration ought to be paid to 

control the contamination keep up the parameters. 

 

REFERENCES 
[1]. Abbasi, S. A.; Arya, D. S.; Hameed, A. S. and Abbasi, N. (1996) : Water quality of a typical river of 

Kerla. Punnurpuzha Poll.Res. 15(2) : 163–166. 

[2]. Abdin, G. (1948 a) : Physical and Chemical investigation relating to algal growth in the river Nile . Cairo 

Bull. Inst. Egypt, 29 : 20–24. 

[3]. Abida, Begum; Ramaiah, M.; HariKrishna; Irfanulla Khan and K. Veena, (2009) : Heavy Metal Pollution 

and Chemical profile of Cauvery River water. E. Journal of Chemistry 6(1) : 47– 52. 

[4]. Afzal, S.; Ahmad, I.; Younas; Zahid, M. H.; Din , Khan , M.H.; Atique, Ijaz, Akram and Ali, K. (2000) : 

Study of water quality of Hudiara drain, India – Pakistan. EnvironmentInternational 26(1–2) : 87–96. 

[5]. Agarwal, G. D. (1998) : Physico – Chemical aspect of ground water quality in Chikhli Town of Buldana. 

Distt. Poll. Res. 17(3) : 291–292. 

[6]. Agarwal, S. K. (1991) : Pollution Ecology. Himanshu Publication, Udaipur (Rajasthan). 

[7]. Aggarwal, D. K.; Gaur, S. D.; Tiwari, I. C.; Narayanaswami, M. S. and Marwali, S. M. (1976) : Physico – 

Chemical characters of the Ganga at Varanasi. Indian. J. Environ. Health. 18 : 201–206. 

[8]. Allen, R. J. L. (1940) : The estimation of Phosphorus. Biochem. J. 34 : 858–865. 

[9]. Andren, A. W. (1974) : Ph.D. Dissertation, Florida State University Ocenography department , 

Tallahasseefla. 

[10]. APHA (1998) : Standard methods for the examination of water and waste water. American Public Health 

Association, 1015 fifteenth St, NW Wahington. 15 : 1–1134. 

[11]. Ara, Shoukat.; Khan, M. A. and Zargar, M. Y. (2003) : Physico-Chemical Characteristics of Dal Lake of 

Kashmir Valley, India. Indian J. Environ and Ecoplan. 7(1) : 47–50. 

[12]. Arora, Sangeeta; Chopra, A. K.; Joshi, N. and Prasad, G. (2005) : Physico – Chemical and bacteriological 

characteristics of Aachal Dairy mill effluents and its effects on seed germination of some agricultural 

crops. Nature Env.Pollution Technology. 4(3) : 441–444. 

[13]. Badola, S. P. and Singh, H. R. (1981) : Hydrobiology of the river Alaknanda of Garhwal Himalaya. 

Indian. J. Ecol 8(2) : 269– 276. 

[14]. Barua, N. K.; Kotoky, P.; Bhattacharaya, K. G. and Borah, G. C. (1996) : Heavy metal distribution in 

river Jhanji. IJEP 16(4) : 290–293. 

[15]. Berner, L. M. (1951): Limnology of the lower Missouri River. Ecology 32 : 1–12. 

[16]. Bhargava, D. S. (1985): Water quality variations and control technology of Yamuna River. Environ. 

Pollut (Series A) 37 : 355–372. 

[17]. Bhatt, S. D.; Bisht, Y. and Negi, U. (1984) : Ecology of Limnifarm in river Kosi of the Kumaun 

Himalaya (U.P.). Proc. IndianNalu. S. C. Acad. B. 50(4) : 395–405. 

[18]. Bhatt, S. D.; Bisht, Y. and Negi, U. (1985) : Ecology and phytoplankton in river Kosi of the western 

Himalaya (U.P.) Indian. J. Ecol 12(1) : 141–146. 

[19]. Bhattacharya, T. and Saha, R. K. (1988) : A Comparative study of the Physico – Chemical properties and 

plankton density of two River and a tributary of Gomti river in Tripura Geobios Vol. 15(5) : 201–206. 



Assessment of Ganga water contamination at Haridwar: Studies on Some Physico-Chemical and  

 

International organization of Scientific Research                                                          32 | Page 

[20]. Bhowmick, B. N. and Singh, A. K. (1985) : Phytoplankton Population relation to Physico – Chemical 

factor for river Ganga at Patna. Ind. J. Res. Ecol. 12(2) : 360–364. 

[21]. Bilgrami, K. S. and Duttamunshi, J. S. (1985) : Ecology of river Gangas (Patna-Farakka). Technical 

report CSIR. 

[22]. Bisht, K. L. and Chopra, A. K. (1992) : Studies on periodal diural rhythm of some Physico – Chemical 

qualities of the river Pinder of Garhwal Himalaya. Him. J. Env. Zoo. 6(2) : 172– 175. 

[23]. Bisht, S.; Grover, S. P. and Bhatt, A. M. (1989) : Hydrobiology of the river Song in eastern Doon, U.P. J. 

Zool 9(1) : 121–123. 

[24]. Bolani, M. C. and Sarkar, H. L. (1965) : Some observation on the pollution of Yamuna river at Okhala 

Water Works intake Delhi, Indian Journ. Environ. Health 7 : 84–86. 

[25]. Chacko, P. I. and Ganapati, S. V. (1949) : Some observation on the Adyar river with Special reference to 

its hyrobiological conditions. Indian Geogr. J. 24(3). 

[26]. Chacko, P. I. and Srinivassan R. (1955) : Observation on hydrobiology of the major rivers of Madras 

State, South India. Countr. Freshn. Biol. Stn. Madras 13 : 1–16. 

[27]. Chakarbarty, R. D.; Ray, P. and Singh, S. B. (1959) : A quantitative study of plankton and Physico – 

Chemical conditions of the river Jamuna at Allahabad in 1954–1955. Indian J. Fish 6(1) : 186–203. 

[28]. Chattopadhya, S. N.; Routh, T.; Sharma, V. P.; Arora, H. C. and Gupta, R. K. (1984) : A short term study 

on the pollution Status of Ganga river in Kanpur region. Indian. J. Environ.Health 26(3) : 244–257. 

[29]. Chopra, A. K.; Patrick and Nirmal, J. (1994) : Effect of domestic sewage on self purification of Ganga 

water at Risikesh 1 Physico – Chemical parameters. Ad. Bios. Vol. 13(11) : 75– 82. 

[30]. Chopra, A. K. and Rehman, A. (1990) : Effect of bathing on water quality of Ganga at different ghats of 

Haridwar. Him. J. Env.Zool. Vol4 : 158 . 

[31]. Chopra, A. K. and Rehman, A. (1995) : A study on self-purification of Physico – Chemical properties of 

Ganga canal water at Jwalapur, Haridwar. Him. J. Env. Zool. Vol.9 : 11–13. 

[32]. Cosey, H. and Newton, P. V. R. (1973) : The chemical composition and flow of the river Frome and its 

main tributaries. FreshWat. Biol. 3 : 317–333. 

[33]. C.P.C.B. (2003) : A report on colour problem of river Ganga. Central pollution control board, Zonal 

Kanpur. 1–9. 

[34]. Dad, N. K. (1981) : Limnological studies on Chambal river with reference to pollution . Ph. D. Thesis 

Vikram University. pp 227. 

[35]. Daker, M. D. and Vashishtha, R. P. (1992) : Physico – Chemical aspects of pollution in river Betwa. 

Indian J. Environ. Prot. 557–580. 

[36]. Dalal, A.; Anupama and Arora, M. P. (2008) : Periodal Physico – Chemical fluctuations of water quality 

of river Hindon. J.Exp. Zool. India 11(1) : 125–131. 

[37]. Das, H. B.; Kaita, H.; Saikia, L. B.; Borain, K. and Kannur, S. (1992) : Physico – Chemical 

characteristics of Brahmaputra water at Tezpur. Poll. Res. 11 : 169–172. 

[38]. Das, N. K. and Sinha, R. K. (1993) : Assessment of water Quality of the Ganga river in Bihar, India. Env. 

Eco. 11(4) : 829–832. 

[39]. Das, S. M. (1961) : Hydrogen ion concentration, plankton and fish in fresh water Eutrophic lakes of 

India, Nature 191 (4787) : 511–512. 

[40]. Davis, J. A. and Jaksnow, J. (1975) : Heavy metal in waste water in three urban area. J. Water Pollut. 

Control Fed. 47 : 1292– 1297. 

[41]. Deshmukh, J. U. and Ambore, N. E. (2006) : Periodal variation in physical aspects of pollution in 

Godavari river at Nandel (M.S.) India. J. Agra Biol. 21 : 93–96. 

[42]. Deshmukh, S. B.; Phadke, N. S. and Kothandaraman, V. (1964) : Physico – Chemical characteristics of 

Kanhan river water (Nagpur ) Indian. J. Environ. Health. 6(3): 181–186. 

[43]. Dobriyal, A. K. (1985) : Ecology of Limnofauna in the small River and their importance to the village 

life in Garhwal Himalaya. Uttar Pradesh J. Zool 5(2) : 139–144. 

[44]. Dobriyal, A. K. and Singh, H. R. (1981) : Diurnal variation in some aspects of Limnology of the river 

Mandakini from the Garhwal Himalaya. Uttar Pradesh J. Zool 1 : 16–18. 

[45]. Dobriyal, A. K.; Singh, H. R. and Bist, K. L. (1983) : Diurnal variation in hyrobiological parameters of 

two Hill River of Garhwal Himalaya, India. Uttar Pradesh J. Zool. 3 : 30–34. 

[46]. Dutta, S. P. S.; Malhotra, Y. R.; Sharma, K. K. and Sinha, K. (1997) : Dual variation in Physico – 

Chemical Characteristics of water and macro benthic invertebrates in the river Tauic near Nagrota by 

pass Jammu. Him. J. Env. Zoo 11(1) : 45– 50. 

[47]. Ellis, M. M.; Westfall, B. A. and Ellis, M. D. (1946) : Determination of water quality, US. Firsh and wild. 

Ser. Res.Dept 28 : 122–136. 

[48]. Ellis, J. and Kanamori, S. (1977) : Water pollution studies on Lake Illawara. Distribution of heavy metals 

in sediments. Aust. J.Mar. Fesh Water Res 28(4) : 485–490. 



Assessment of Ganga water contamination at Haridwar: Studies on Some Physico-Chemical and  

 

International organization of Scientific Research                                                          33 | Page 

[49]. Fytianos, K.; Samanidou, V. and Aqelidis, T. (1986) : Comparative study of heavy metals pollution in 

various rivers and lakes of Northern Greece. Ambio 15(1) : 42–44. 

[50]. Gaur, G. (1997) : Water pollution and its management. Sarup and Sons Publ. New Delhi P-167. 

[51]. Gautam, A.; Khanna, D. K. and Sarkar, Praveen (2000) : Diurnal variation in the Physico – Chemical 

characteristics of Ganga water at Rishikesh during winter period. Indian J. Environ. and Ecoplan 3(2) : 

369–371. 

[52]. Golterman, H. L.; Chymo, R. S. and Ohnstand, M. A. M. (1978) : Methods for physical and chemical 

analysis of fresh water .IBD Hand Book No.8, Blackwell scientific Publications. 

[53]. Griffith, R. S. (1955) : Analysis of plankton yield in relation to certain physical and chemical factors of 

lake Michigan. Ecology 36(4) : 543–552. 

[54]. Gupta, A. K. and Saxena, G. C. (1997) : Nitrate contamination in ground water of Agra and its correlation 

with various water quality parameters including heavy metals. Poll. Res. 16(3) : 155–157. 

[55]. Gupta, H. O. and Sharma, B. M. (1993) : Quality of water at Laltappar – an industrial area of Doon 

Valley. Ind. J.Forestry 6(4) : 360–365. 

[56]. Holden, J. M. and Green, J. (1960) : Hydrobiology and plankton of the river Sokoto. J. Anim. Ecol. 29(1) 

: 65–84. 

[57]. Israili, A. W. (1991) : Occurrence of heavy metals in Ganga river water and Sediments of Western U.P. 

Pollut. Res. 10(2) : 103–105. 

[58]. Israili, A. W. and Ahmad, A. S. (1993) : Chemical characteristics of river Yamuna from Deharadun to 

Agra. IJEH 35(3) : 199– 204. 

[59]. Jain, Renu and Sharma, Dushyant (2000) : Water quality of Rampur Reservoir of Guna District (M.D., 

India ) . Env.Converv. J. 1 (283) : 99–102. 

[60]. Jameel, A. A. (1998) : Physico – Chemical studies in Uyyakondan channel water of river Cauvery. Poll. 

Res. 17(2) : 111–114. 

[61]. John, V. (1976) : Hydrobiological studies on the river Kallayini in Kerala. Indian J. Fish 23 : 72–85. 

[62]. Joshi, B. D. and Bisht, R. C. S. (1993) : Some aspect of Physico – Chemical characteristics of western 

Ganga canal near Jwalapur at Haridwar. Him. J. Env. 7(1) : 76–82. 

[63]. Joshi, B. D.; Bisht, R. C. S. and Joshi, N. (1996) : Planktonic population in relation to certain Physico – 

Chemical factors of Ganga Canal at Jwalapur (Haridwar). Him. J. Env. Zool. Vol. 10 : 75–77. 

[64]. Joshi, B. D.; Pathak, J. K.; Singh, Y. N.; Bisht, R. C. S. and Joshi, P. C. (1993) : On the Physico – 

Chemical characteristics of river Bhagirathi in uplands of Garhwal Himalaya. Him. J.Env. Zool. 7 : (64–

75). 

[65]. Joshi, B. D. and Singh, Rajendra (1997): Phytoplanktonic population in relation to certain Physico – 

Chemical characteristics of river Ganga at Risikesh. Him. J. Env. Zool. 11(1) : 61–64. 

[66]. Joshi, B. D. and Singh, Rajendra (1999) : On some Physico – Chemical values of river Ganga between 

Devprayag and Rishikesh . Him. J. Env. Zool. 13(2) : 83–92. 

[67]. Joshi, C. B. (1996) : Hydrobiological profile of river Sutlej in its middle stretch in western Himalayas. U. 

P. J. Zool. 16(2) : 9– 10. 

[68]. Kant, S. and Anand, V. K. (1978) : Interrelationship of phytoplankton and physical factors in 

Mansarowar Lake, Jammu, (J & K). Indian J. Ecol. 5(2) : 134–140. 

[69]. Kapoor, C.; Prakash (1993) : Physico – Chemical and biological study of four rivers at Bareilly (U.P.) 

Poll. Res.12(4) : 267 – 270. 

[70]. Kataria, H. C. (1994) : An evaluation of water quality of Kalisot river I.J.E.P. 14(9) : 690–694. 

[71]. Kataria, H. C. (1996) : BOD and COD contents in bore well water of Bhopal (M.P.) J. Nature Conserv. 

8(1) : 69–72. 

[72]. Kataria, H. C. and Jain, O. P. (1995) : Physico – Chemical analysis of river Ajnar. Ind. Journ. Env. 

Protec. 159(4) : 569–571. 

[73]. Kataria, H. C.; Jain, O. P.; Gupta, S. S.; Srivastatava, R. M. and Shandilya, A. K. (1995) : Physico – 

Chemical analysis of Kubja river water of Hoshangabad. Oriental J. Chem. 11(2) : 157–159. 

[74]. Khan, Asif A.; Haque, N.; Siddiqui, Intisar A. and Narayanan, K. (1994) : A Comprehensive study on 

water quality Parameters on the river Ganga between Narora and Kannauj U.P. Physico – Chemical 

Characteristics J. Fresh water Bio 6(4): 295–304. 

[75]. Khanna, D. R. (1993) : Ecology and pollution of Ganga river, Ashish Publishing House, Delhi 1–241. 

[76]. Khanna, D. R.; Asharaf, J.; Chauhan, Beena and Bhutiani, R. (2005) : Physico – Chemical Anayasis of 

River Panvdhoi at Saharanpur (U.P.) Environment Conservation Journal. 6(2) : 89–94. 

[77]. Khanna, D. R.; Bhutani, R.C. and Bhutiani, R. (2007) : Limnological Modeling – A case study of river 

Suswa. Daya publishing house. New Delhi. pp 1–297. 

[78]. Khanna, D. R.; Badola, S. P. and Malik, D. S. (1997) : Population of green algae in relation to Physico – 

Chemical factor of the river Ganga at LaljiWala, Haridwar. U. P. J. Zool. 17(3) : 237–240. 



Assessment of Ganga water contamination at Haridwar: Studies on Some Physico-Chemical and  

 

International organization of Scientific Research                                                          34 | Page 

[79]. Khanna, D. R. and Bhutiani, R. (2005) water Analysis at a glance. Publised by ASEA Rishikesh pp 1–

108. 

[80]. Khanna, D. R. and Bhutiani, Rakesh (2003) : Limnological characteristics of the River Ganga at 

Haridwar (Uttaranchal) Uttar Pradesh J. Zool. 23(3) : 179–183. 

[81]. Khanna, D. R.; Bhutiani, R and Trivedi, Manoj (2002) : Impact of paper mill Effluent on some water 

parameters of Hindon river, at Saharanpur, Him. J. Env. Zool. Vol. 16(1) : 125– 128. 

[82]. Khanna, D. R. and Bhutiani, R. (2005) : Benthic Fauna and its Ecology of river Ganga from Rishikesh to 

Haridwar (Uttaranchal) India. Environment Conservation Journal 6(1) : 33–40. 

[83]. Khanna, D. R. and Chugh, T. (2004) : Microbial Ecology. A study of river Ganga at Haridwar 1–273. 

[84]. Khanna, D. R.; Gautam, A. and Sarkar, P. (2001) : Water quality of Bathing Ghats of river Ganga at 

Haridwar. National conference on status of Indian Environment conference proceeding ASEA Rishikesh 

p–38. 

[85]. Khanna, D. R.; Malik, D. S.; and Rana, D. S. (1998): Phytoplanktonic communities in relation to certain 

Physico – Chemical parameters of Ganga Canal at Haridwar. Him. J.Env. Zool, 12 : 193–197. 

[86]. Khanna, D. R. ; Singh, S.; Gautam, A. and Singh, J. P. (2003) : Assessment of water quality of river 

Ganga in District-Bulandshahar, (U.P.) India. J. Nat. Conservation 15(1) : 167– 175. 

[87]. Khanna, D. R. and Vats, Deepika (2006) : Macrobenthic Diversity and its ecology of river Ganga at foot 

hills of Garhwal Himalayas. J. Exp. Zool. India. Vol 9. No.1, pp 125–130. 

[88]. Khurshid, S. (1984) : Occurrence and distribution of Heavy Metals in drinking water of the western 

Yamuna river Basin, India. Ind. Acad of Geo Sciences Hyderabad. 27 : 10–14. 

[89]. Kudesia, V. P. and Ritu, Kudesia (1998) : Water pollution, Pragati Prakashan, Meerut. (India). 

[90]. Kudesia, V. P. and Verma, S.P. (1985) : A study of industrial pollution on Kali River. J. Env. Sci 1(2) : 

41–49. 

[91]. Kumar, N. and Sharma, R. C. (2002) : Water quality of river Krishni with reference to Physico – 

Chemical parameters. J.Natcon. 14(2) : 273–297. 

[92]. Kumar, N. S.; Veeresha and Hosmani, Shankar (2006) : Algal Biodiversity in fresh water and related 

Physico – Chemical factors. Nature environment and pollution Technology. 5(1) : 37–40. 

[93]. Kumar, O.; Bisht, S. and Singh, N. (1990) : Studies on water quailty, Vegetation and fish of Song river in 

eastern Doon Valley forest. U. P. J. Zool. 10(2) : 143–147. 

[94]. Kumaresan, A. and Bagavathiraj, B. Kumari (1996) : Physico – Chemical and microbiological aspects of 

courtallam water. Poll. Res. 15(2) : 159–161. 

[95]. Lakshminarayana, J. S. S. (1965) : Studies on the phytoplankton of the river Ganga, Varanasi, India Part 

I. The Phyciso-chemical characteristics of river Ganga. Hydrobiologia 25, 119–137. 

[96]. Lickens, G. E. (1961) : Primary production of aqatic ecosystem. In : The Primary productivity of the 

Biosphere edited by H. Lieth and R. H. Wittakar, Springs Verlgg, New York. 

[97]. Mahajan, S. K.; Grade, Y.; Bhawsar, R. and Sharma, S. (2002) : Phyciso-chemical and biological 

characterization of the river Kunda at downRiver of Khargone (M.P.), INDIA. Environ, Consefv. J. 3(2) : 

53–55. 

[98]. Maiti, S. K. (2001) : Hand book of methods in Environmental studies Vol I Water and waste water 

analysis 1
st
  edition. 

[99]. Manikya Reddy, P. and Venkateshwarlu, V. (1987) : Assessment of water quality and pollution of the 

river Tungbhadra near Kurnol (A.P.) J.Environ. Biol. 8. 

[100]. Manivaskam, N. (1996) : Phyciso-chemical examination of water, sewage and industrial effluent, Pragati 

Prakash Meerut. 

[101]. Mathur, K.; Sharma, R. K.; Nand, K. C. and Sharma, Sanjay (1991) Water quality assessment of river 

Chambal over the Stretch of National Chambal Sanctuary in M.P. Ind. J. Ecol 18(1) :  1–4. 

[102]. Mathur, R. P. (1982) : Water and waste water testing Nem Chand and Bros. Publishers, Roorkee. 1–54. 

[103]. Mishra, A. K.; Singh, A. K.; Sinha, B. K. and Pandeya, S. B. (2000) Distribution of nitrate– nitrogen in 

ground water and in some soil of Bihar. Ind. J. Agr.Sci. 70(5) : 296–300. 

[104]. Mishra, S. and Joshi, B. D. (2003) : Assessment of water quality with few selected parameters of river 

Ganga at Haridwar. Him. J. Env. Zool. Vol 17(2) : 113–122. 

[105]. Mitra, A. K. (1995) : Water quality of some Tributaries of Mahanadi. IJEH 37(1) : 26–36. 

[106]. Mittal, S. and Sengar, R. M. S. (1990) : Phytoplanktonic diversity in relation to certain Phyciso-chemical 

characteristic of river water. Proc. Nat. Acad. Sci. India. 60(b) : III. 

[107]. Mogal, H. F. and Desai, P. B. (1998) : Pollution states of river Purna at Nausari Phyciso- chemical 

characters. Pol. Res.17, 255–256. 

[108]. Mohammad, Ajmal Khan; Miyahid, A. and Noomani Azhar, A. (1985) : Distribution of heavy metals in 

water and Sediments of selected sites of Yamuna river (India). Environmental  monitorning of the 

Yamuna river- Part 1. Environ. 



Assessment of Ganga water contamination at Haridwar: Studies on Some Physico-Chemical and  

 

International organization of Scientific Research                                                          35 | Page 

  MoniAssess 5(2) : 205–219. 

[109]. Mohan, R.; Chopra, N. and Chowdhary, G. C. (1988) : Heavy metals (Fe, Pb, Cd and Zn) in the Ground 

water of Naini industrial area, District Allahabad, U.P. Poll. Res. 17(2) : 167–168. 

[110]. Mohanty, R. C. (1981) : Water quality studies of some water bodies of Bhubaneshwar. Ph.D. Thesis 

Utklal University p.1–240. 

[111]. Moneva, M. and Vainova, S. (1976) : Mercury pollution of water Klug. Z. dravespaz 19(5) : 494–496. 

[112]. Motawani, M. P; Banerji, S. M. and Karam Chandani, S. J. (1956) : Some observation on the pollution of 

the river Sone by the factory effluent of Rohtas industries at Dalmia Nagar (Bihar). Indian J. Fish, 3 : 

334–367. 

[113]. Mowli, P. Pratap and Seshaiah, K. (1988) : Nitrate contamination of ground water of Tirupati. J. Asain 

Env. 10(1) : 23–26. 

[114]. Nikumbh, A. K.; Patil, R. V. and Patil, S. F. (1998) : Heavy metal analysis of surface waters, ground 

waters, Soil and industrial effluents from Pune area. Aqua Oxford 47(5) : 245–253. 

[115]. Oser, B. L. (1965) : Hawks physiological Chemistry Tata Mcgraw Hill Co. N. Delhi. 

[116]. Pandey, B. N.; Kumar, K.; Lala, A. and Das, P. K. L. (1993) : A Premilinary study on the Phyciso-

chemical quality of water of the river Koshi. J.Ecobiol. 5 : 237–239. 

[117]. Pandey, N. C. (1985) : Pollution of river Ganga in U.P. with specify reference to Varansi Ciric Affairs 

32(11) : 53–59. 

[118]. Pandey, S.; Kaushik, P. and Parashar, N. B. (2003) : Phyciso-chemical and Microbiological  studies 

ofGanga Canal at Haridwar during Kumbh Period 1998. Him. J. Env.Zool. Vol 17(2) : 167–171. 

[119]. Pandey, S. P. (1976) : The Heavy Metals : Sci .Rep. 13(5) : 280– 283. 

[120]. Patel, M. K. and Patel, T. K. (1993) : Assessment of water quality in the river of western Orissa: Part I 

River Sankha. IJEP 13(12) : 909–916. 

[121]. Qadri, S. A.; Mussarrai, J.; Siddiqui, A. M. and Ahmad, M. (1993) : Studies on the water quality of river 

Ganga at Narora and Kachla. (U.P.) Ind. Chem. Environ. Res 2(1 & 2) : 101– 108. 

[122]. Raina, R.; Subla, B. A. and Zutshi, D. P. (1982) : Water quality and plankton of Jhelum River. Ind. J. 

Ecol. Environ. Sci. 8 : 11– 17. 

[123]. Raina, V. A.; Saha, A. R. and Ahmed, S. R. (1984) : Pollution studies on river Jhelum -I : An assessment 

of water quality. Indian J. Env. Hlth 26 : 187–210. 

[124]. Ramesh, N. B.; Srikanth, R. and Murlimohan Rao, A. (1992) : Evaluation of water quality in three rivers 

of Andhra Pradesh. Poll. Res.11(4) : 209–212. 

[125]. Ranu, G.; Singh, O. V.; Tandon, S. N. and Mathur, R. P. (1991) : A study of water quality and metal 

speciation of Yamuna river. Asian Env. 13(2) : 3–10. 

[126]. Ray, P.; Singh, S. B.; and Seghal, K. L. (1966) : A study of some aspects of the river Ganga and Jamuna 

at Allahabad (U.P.) in 1958-59. Proc. Nat. Acad. Sci India. 36B(3) : 235–272. 

[127]. Reddy, P. M. and Venkateshwarlu, V. (1987) : Assessment of water quality and pollution in river 

Tungbhadra near Kurnool (A.P.) J. Environ. Biol. 8(2) : 109–119. 

[128]. Robinson, J. M. and Kaller, E. C. (1976): A comparison of the water Characteristics of four  northern 

West Virginia rivers. Jr. Proc. wva Acad Sci. 48(1) : 1–67. 

[129]. Sabata, D. C. and Nayer, N. P. (1995) : River pollution in India : A case study of Ganga river : APH, Pub. 

Corpn. New Delhi. 

[130]. Sahu, B. K.; Rao, R. J. and Behara, S. K. (1995) : Studies on some Phyciso-chemical characteristics of 

the Ganga river water (Rishikesh-Kanpur) with in twenty Four Hours during  winter 1994. Eco. 

Env. Conserv. 1(1-4) : 35–38. 

[131]. Sahu, B. K.; Rao, R. J.; Bahera, S. K. and Pandit, R. K. (1996) : Dual fluctuation of some  water quality 

parameters of the river Ganga. (Rishikesh–Kanpur) during June 1994. Poll.Res.  15(1) : 61–65. 

[132]. Sandell, E. B. (1950) : Colorimetric determination of traces of Metals, 2
nd

 ed . Inter Sci. Publ. Inc. New 

York. 

[133]. Sangu, R. P. S. and Sharma, K. D. (1985) : Studies on water pollution on Yamuna river at  Agra. Indian. 

J. Environ. Hlth. 27(3) : 257–261. 

[134]. Sangu, R. P. S.; Shanker, V. and Shara, S. K. (1987) : An assessment of river Ganga at Garhmukteshwar 

(Ghaziabad) U.P. Indian. J. Ecol. 14(3) : 278–282. 

[135]. Sarkar, A. (2002) : Phyciso-chemical characteristics of Hindon and Narmada Rivers. J. Exp. Zool. India 

(5) : 107–112. 

[136]. Saxena, K. K. and Chauhan, R. R. S. (1993) : Phyciso-chemical aspects of Pollution in river Yamuna at 

Agra. Poll. Res. 12(2) : 101–104. 

[137]. Saxena, K. L.; Chakaraborty, R. N.; Khan, A.Q. and Chattopadhay, S. N. (1966) : Pollution  studies of 

river Ganga near Kanpur. Indian. J. Env. Heath. 8: 270–285. 



Assessment of Ganga water contamination at Haridwar: Studies on Some Physico-Chemical and  

 

International organization of Scientific Research                                                          36 | Page 

[138]. Seth, T. R. ; Khanna, D. R.; Gautam, Ahutosh ; Chugh, Tarun and Sarkar, Praveen (2000) :  Temporal 

Trends of phytoplanktonic diversity in the river Ganga at Haridwar. Him. J. Env. Zool. Vol 14, pp 129–

134. 

[139]. Sharma, A. (1999) : Limnological studies of Ban Ganga and distributional pattern of River  bottom auna. 

Ph.D. Thesis, University of Jammu. 

[140]. Sharma, H. R.; Chhetry, D. Kaushik and Trivedi, R. C. (2000) : Variability in organic pollution of river 

Yamuna in Delhi . J.Environ. Poll. 7(3) : 185–188. 

[141]. Sharma, R. C. (1986) : Effect of Phyciso-chemical factors on Benthic fauna of Bhagirathi river Garhwal 

Himalaya. IndianJ. Ecol. 13(1) : 133–137. 

[142]. Sharma, S. D. and Pandey, K. S. (1998) : Pollution status on Ramganga river at Moradabad. Poll. Res. 

17(2) : 201–209. 

[143]. Shivakumar, A. A.; Thirumathal, K. and Aruchami, M. (1987) : Effect of pollution on the  Phyciso-

chemical qualities of the river Amaravati (Tamil Nadu). Proc. Nat. Conf. Environ.  Impact. Bio Madras. 

[144]. Shivsubramani, R. and Mahadevan, A. (1995) : Water quality of river (River Suruliyar) in Tamil Nadu 

Poll. Res. 14(1) : 72– 82. 

[145]. Shukla, S. C.; Tripathi, B. D.; Misra, B. D. and Chaturvedi, S. S. (1992) : Phyciso-chemical and 

Bacteriological properties of the water of river Ganga at Ghajipur. Comp. Physico Eco 17(3) : 92–96. 

[146]. Singh, H. R.; Badola, S. P. and Dobriyal, A. K. (1982) : Ecology of the river Nayar of  Garhwal 

Himalaya. Uttar Pradesh. J. Zool. 2 : 72–76. 

[147]. Singh, J.; Singh, G.; Kumar, M. and Srivastava, S. (1996) : Satus of mercury pollution in the river 

Damodar across Chota Nagpur region in Bihar IJEP 16(2) : 909–912. 

[148]. Singh, J. P.; Shakun, Singh and Khanna, D. R. (2006) : Water quality of river Ganga in respect of 

Phyciso-chemical And Microbial Characteristics at Anupshahar, District Bulandshahar  (India) 

Environment conservation Journal 7(1-2) : 29–34. 

[149]. Singh, J. P.; Yadava, P. K. and Singh, L. (1988) : Pollution status on Sangam and its adjoining river 

before the Kumbh Mela at Allahabad. Indian J. Enviromental Protection Vol. 8(11) : 839–842. 

[150]. Singh, J. P.; Yadava, P. K. and Singh, L. (1989) : a Mass bathing effect on water quality of  Sangam 

during Maha Kumbh Mela at Allahabad. I.J.E.P. 9(3) : 189–193. 

[151]. Singh, J. P.; Yadava, P. K. and Singh, L. (1989 b) : The assessment of water quality of Sangam and its 

adjoining river Ganga and Yamuna after maha khumbh Mela at Allahabad. I.J.E.P. 1(5) : 372–375. 

[152]. Singh, M. (1967) : Phytoplankton and water temperature, Silicon and pH in a lake in Delhi.  Phykos.7: 

120–128. 

[153]. Singh, R. (2006): Phyciso-chemical and microbiological studies of Yamuna river at Yamunanagar. A 

Ph.D. thesis, C.C.S. Univ., Meerut, India. 

[154]. Singh, T. B.; Gupta, D. and Ashok, D. (1997) : Heavy metal distribution and other pollutant in the upper 

reaches of river Beas in H.P. I.J.E.P. 17(1) : 43–46. 

[155]. Sinha, A. K.; Srivastava, S. and Srivastava, K. N. (1989) : Phyciso-chemical studies of river Ganga water 

at Kalakankar (Pratapgarh) Ind. Journ. Env. Protec. 9(3) : 194–197. 

[156]. Snell, F. D. and Snell, C. T. (1954): Colorimetric methods of analysis. Ed 3
rd

 Vol. 4. Dvan  Nostrand Co. 

Inc. NewYork. 

[157]. Srivastava, V. K.; Srivastava, G. K. and Srivastava, J. K. (1996) : Phytoplankton producitivity and 

Phyciso-chemical properties of Rapti river. Ecol. Env. and Conc. 2 : 183–185. 

[158]. Traversy, W. J. (1971) : Methods for chemical analysis of water and waste water . Dept of  Fisheries and 

Foresty, Ottawa. 

[159]. Tripathi, A. K. and Pandey, S. M. (1990): Water pollution. AsiaPubl House, New Delhi. 

[160]. Trivedi, R. K. and Goel, P. K. (1984): Chemical and biological methods of water pollution  studies: 

EnvironmentalPublications Karad 1–244. 

[161]. Tyagi, P. (2006) : Studies on biomonitoring of water quality on River Hindon. Ph.D. Thesis, C.C.S. 

University Meerut. 

[162]. Venkateswarlu, T. (1969) : An ecological study of the algae of the river Mossi Hyderabad  (India) with 

special reference to water pollution I, Phyciso-chemical Complexes. Hydrobiogia,  22(1) : 117–143. 

[163]. Venkateswarlu, T. and Jayanti, T. V. (1968) : Hydrobiological studies of river Sabarmati to  evaluate 

water quality. Hydrobiologia 33 : 442–448. 

[164]. Venkateshwarlu, V. (1986) : Ecological studies on rivers of Andhra Pradesh with special reference to 

water quality pollution. Proc. Indian Acad. Sci. (Plant Sci) 96, 495–508. 

[165]. Verma, S. R.; Sharma, P.; Tyagi, A.; Rani, S.; Gupta, A. K. and Dalela, R. C. (1984):Pollution and 

Saprobic status of eastern Kalinadi. Limnological 15(1) : 69 : 133. 

[166]. Verma, S. R. and Shukla, G. R. (1969) : Pollution in a perennial River Nala by the Sugar factory effluent 

near Laksar (Dist. Saharanpur) U.P.India. Health. 11 : 145–162. 



Assessment of Ganga water contamination at Haridwar: Studies on Some Physico-Chemical and  

 

International organization of Scientific Research                                                          37 | Page 

[167]. Welch, P. S. (1948) : Limnological methods. The Blankiston Co. Philadelhia, 1–181. 

[168]. Whitton, B. A. (1985) : Biological monitoring of heavy metal in flowing water. Symp. Biomonitorning 

state of Envirovment 50–55. 

[169]. Zingde, M. D.; Narvekar, P. V.; Sharma, R. V. and Desai, B. N. (1980) : Water quality of the river 

Damanganga (Gujrat). Indian. J. Mar. Sci. 9 : 94–99. 
 

Priyvrat Singh Chauhan. “Assessment of Ganga water contamination at Haridwar: Studies on 

Some Physico-Chemical and Microbiological Characteristics.” IOSR Journal of Engineering 

(IOSRJEN), vol. 09, no. 02, 2019, pp. 27-37. 

 

 

 

IOSR Journal of Engineering (IOSRJEN) is UGC approved Journal with Sl. No. 3240, Journal 

no. 48995. 


