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SUMMARY : Riversareespecially at high risk of contamination by different contaminants from anthropogenic
sourcesincluding heavy metals since change of the sediment regime often occurs. The present study was carried
out to study the changes in physiochemical parameters of the water samples of Ganga and Yamuna River in
Allahabad region. Water samples under investigations were collected from the different sites of Allahabad and
following parameters were investi gated such aswater temperature, pH, DO (mg/l), BOD (mg/l), COD (mg/l) and
TDS(mg/l), chloride(mg/l), total dkalinity (mg/l), total hardness (mg/l), calcium (mg/l), magnesium (mg/l), turbidity
(mg/l) and conductivity (uScmt). Analysisof observation reveal variation in the value of temperature from 21°C to
24°C, pH of river ranged fromaminimum 7.8 and 8.3, D.O ranged from 4.5 t05.8 (mg/l), BOD ranged from 11.0
to 16 (mg/l), COD ranged from8to 21.6 (mg/l), TDSranged from 359 to 455 (mg/l), chlorideranged from 5.7 to
6.8 (mg/l), totd dkalinity ranged from 25to0 26.6 (mg/l), conductivity ranged from 480 to 573 uScm?, total hardness
ranged from 212 to 246 (mg/l), cal cium ranged from 110 to150 (mg/l), magnesium varied from 72 to 136 (mg/l),
turbidity ranged from 11 to 18.5 (mg/l). All the physicochemical parameters for pre monsoon, monsoon and post
monsoon seasons are within the highest desirable or maximum permissible limit set by WHO except turbidity
which was high while NO*, Cl* and F are less than the values prescribed by WHO.
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banks. Nearly all of their sewage - over 1.3 billion
liters per day - goes directly into theriver, along
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anga river is life line of Allahabad and
Gits water is used for domestic and

agriculture purposes. Therefore,
effective maintenance of water quality isrequired
through appropriate measurements. The river
Gangaisapart and parcel of everyday lifein the
city and thousandsof peoplebath daily intheriver
Gangaand Yamuna. Thelargest tributary of river
Ganga has been one of the most prominent and
important rivers of India. The river Yamuna,
draining the southern slopes of the Himalaya in
its upper reaches, is the largest tributary of the
Ganga (Negi, 1991). Pressure on the river is
increasing is enormously due to ever increasing
population, industrial and urban growth in the
river basins. Today, over 29 cities, 70 towns and
thousands of villages extend along the Ganga

with thousands of animal carcasses, mainly cattle
(Bharadwaj et al.,2010). Domestic and industrial
wastewater constitute as a constant polluting
source, whereas surface runoff is a seasonal
phenomena mainly controlled by climate (Singh
et al., 2004). Municipal sewage constitutes 80
per cent by volume of the total waste dumped
into the Ganga and industries contribute about
15 per cent. The majority of the Ganga pollution
is organic waste, sewage, trash, food and human
and animal remains. Over the past century, city
populations along the Ganga have grown at a
tremendous rate, while waste-control
infrastructure has remained relatively unchanged
due to abundance of toxic effects in the
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environment of highly industrialized and urbanized areas. The
pollutants, which do not remain in water column or solution,
could be absorbed rapidly by particulate matters and thereby
they also could escape any detection by water monitoring
schemes (Mehrotra, 1990).

ExXPERIMENTAL METHODOLOGY

The laboratory analyses of samples were done using
standard methods. Titrimetric method was used for the
determination of total alkalinity. Complexometric method
was used for determining chloride content, whereas EDTA
titrimetric method was used for total hardness analysis.

Sampling and analysis of the river water was conducted at all
the four sites (at 4 subsites each) fortnightly for three years.
Standard methods for the examination of water and waste
water (APHA, 2005) was followed for the analysis of pH,
Total akalinity, Biochemical oxygen demand (BOD), Chemical
oxygen demand (COD), Dissolved oxygen (DO) and Total
dissolved solid (TDS) of water were made according to
standard procedure (EPA 1979; APHA, 1999).

ExPERIMENTAL FINDINGSAND DiSCUSSION

The pH was observed as 6.8 to 8.2 which showed that
the present water samplesare dightly alkalinein pre-monsoon

Table 1: Water analysis of sample 1: Sangam

Sr. No. Parameters Units Drinking water WHO standard Experimental values
HDL MPL

1. Temperature cC e e 21
2. Turbidity NTU 5 10 125
3. Calcium mg/I 75 200 140
4. Magnesium mg/I 30 150 92
5. pH value - 6.5t08.5 No relaxation 8.2
6. Total hardness(as CaCOs) mg/l 300 600 232
7. DO mg/l 2 6 45
8. BOD mg/l 6 16
9. COD mg/I 3 No relaxation 16.6
10. TDS mg/| 500 2000 359
11. Chloride mg/I 250 1000 5.7
12. Total alkalinity mg/l 200 600 26.5
13. EC u mohs/ cm 250 750 550

HDL: Highest Desirable Limit, MPL: Maximum Permissible Limit

Table 2: Water analysis of sample 2: Sarswati ghat

Sr. No. Parameters Units Drinking water WHO standard Experimental values
HDL MPL

1. Temperature O — 24
2. Turbidity NTU 5 10 11
3. Calcium mg/| 75 200 150
4. Magnesium mg/I 30 150 72
5. pH value 6.5t08.5 No relaxation 7.8
6. Total hardness(as CaCOs) mg/| 300 600 222
7. DO mg/l 6 41
8. BOD mg/l 6 116
9. COD mg/| No relaxation 20.1
10. TDS mg/l 500 2000 359
11. Chloride mg/I 250 1000 6.8
12. Total akalinity mg/| 200 600 26.7
13. EC pmohs/cm 250 750 874

HDL: Highest Desirable Limit, MPL: Maximum Permissible Limit
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season. These values are within maximum permissible limit
prescribed by WHO (www.lenntech.com/drinking-water-
standards.htm). Other parameters were concluded as follows
liketemperature of both theriverscame as21°C - 28°C, Turbidity
cameas1l-18.5NTU, Chloridecameto therangeof 5.7 - 6.8
mg/l, Total Dissolved Solids ranged from 359 - 455 mg/I,
Presence of Ca?* came as 110 — 155 mg/l, Total Alkanity ranged
from 25.5- 26.7 mg/l, presence of Mg?* ranged from 72 - 136 mg/

, Biological Oxygen Demand cameas 3.6 - 11.6 mg/l, Chemical
Oxygen Demand 11.7 - 21.6 mg/l, Dissolved Oxygen 4.1 - 6 mg/
I, Hardness ranged from 212 - 246 mg/l. All the components
werefound within the highest desirable or maximum permissible
limit set by WHO (Trivedi and Goel, 1986). The observed vaues
of various physico-chemical parameters of water sampleswere
compared with standard val ues recommended by World Health
Organization WHO and aregivenin Table1to 4.

Table 3: Water analysis of sample 3: Arail ghat

Sr. No. Parameters Units Drinking water WHO standard Experimental values
HDL MPL
1. Temperature °c 28°C
2. Turbidity NTU 5 10 17
3. Calcium mg/l 75 200 120
4. Magnesium mg/I 30 150 82
5. pH value - 6.5t08.5 No relaxation 7.8
6. Total hardness(as CaCOs) mg/I 300 600 212
7. DO mg/l 2 6 6
8. BOD mg/I 3 6 36
9. COD mg/l 3 No relaxation 21.6
10. TDS mg/I 500 2000 452
11 Chlorides mg/l 250 1000 5.8
12. Total alkalinity mg/l 200 600 255
13 EC pumohs/cm 250 750 480

HDL: Highest Desirable Limit, MPL: Maximum Permissible Limit

Table4: Water analysis of sample 4: near old bridge

S. No. Parameters Units Drinking water WHO standard Experimental values
HDL MPL
1. Temperature °Cc e 22
2. Turbidity NTU 5 10 185
3. Calcium mg/| 75 200 110
4. Magnesium mg/I 30 150 136
5. pH value - 6.5t08.5 No relaxation 7.6
6. Total hardness(as CaCOs) mg/I 300 600 246
7. DO mg/l 2 6 6
8. BOD mg/| 3 6 36
9. COD mg/I 3 No relaxation 18.2
10. TDS mg/I 500 2000 455
11. Chlorides mg/l 250 1000 6.8
12. Total akalinity mg/| 200 600 26.7
13. EC pmohs/cm 250 750 573

HDL: Highest Desirable Limit, MPL: Maximum Permissible Limit
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Conclusion:

From the present study we conclude that Ganga and
Yamuna water is most probably not fit for drinking and its
need to be treated. To minimize the contamination of Ganga
and Yamunariver water at Allahabad city, the values obtained
had their significance level will help in selecting the proper
experimental method used for treatment of water.

Acknowledgement:

We are grateful to Rev. Prof. (Dr). R.B. Lal, Hon’ble
Vice — Chancellor, SHIATS, Allahabad for encouragement.
We are also thankful to the Department of Environment
Science, SHIAT S for providing the facilities and taking keen
interest for the completion of the prescribed work.

Coopted Authors’ :

ALOK MILTON LALL, Department of Biochemistry and Biochemical
Engineering, Jacob School of Biotechnology and Bioengineering, Sam
Higginbottom Institute of Agriculture, Technology and Sciences,
ALLAHABAD (U.P) INDIA

AMIT ALEXANDER CHARAN ano ARADHANA IRENE CHARAN,
Department of Molecular and Cellular Engineering, Jacob School of
Biotechnology and Bioengineering, Sam Higginbottom Institute of
Agriculture, Technology and Sciences, ALLAHABAD (U.P) INDIA

REFERENCES

American Public Health Association (APHA) (1999). Standard
methods for the examination of water and wastewater (20" Ed.).

APHA, AWWA, Washington, D.C., U.SA.

American Public Health Association (APHA) (2005). Standard
methods for examination of water and wastewater, American Public
Health Association, American Water Works Association and Water
Pollution Control Federation, Washington, D.C., U.SA.

Bhardwaj, V., Sensingh, D. and Singh, A.K. (2010). Water quality of
the Chhoti Gandak River using principal component analysis, Ganga
Plain, India. J. Earth Syst. Sci., 119 (1) : 117-127.

Environmental Protection Act (1979). Methodsfor chemical analysis
of waters. Method 353: 3, WASHINGTON, D.C.

Mehrotra, M .N. (1990). Association of Sedimentologists. J. Indian,
9:1.

Negi, S.S. (1991). Himalayan rivers, lakes and glaciers. Indus
Publishing Co., 182 pp., NEW DELHI, INDIA.

Singh, K.P., Malik, A., Mohan, D. and Sinha, S. (2004). Multivariate
statistical techniques for the evaluation of spatial and temporal
variationsin water quality of Gomti River (India). A case study. Water
Res., 38 (18): 3980-3992.

Trivedi R.K. and Goel, P.K. (1986). Chemical and biological
methods for water pollution studies.Environmental Publication,
INDIA.

Bl WEBLOGRAPHY

WHO (1993). Guidelines for drinking water supply quantity (2™
Ed.), 1, Recommendations. World Health Organization,Geneva,
180-181.www.lenntech.convdrinking-water-standards.htm..

th
Year

* % % % % Of Excellence x x x x x

m Asian J. Environ. Sci., 9(1) June, 2014 : 11-14
HIND INSTITUTE OF SCIENCE AND TECHNOLOGY



