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Abstract:- Disposal of domestic sewage in unlined drains and nalas, cattle farming in
Nagpur city areas and dumping of city garbage in the landfill areas without any
hydrogeological considerations in rapidly developing Nagpur city have caused the main
source of pollution of Nag river water. The main purpose of this study was to analyze
the quality of Nag River water with respect to its Physicochemical parameters and
concentration of heavy metals i.e. Cu, Mn, Fe, Zn, Ni and Pd to find out its suitability
for irrigation purpose. In this study it was found that in the wastewater of Nag River,
concentration of Iron and zinc was highest whereas conc. of Nickel and lead was lowest.
The present study has concluded that the Water of Nag River is not suitable for
irrigation purpose in the month of March-May due to its high concentration of Heavy
metals than the permissible limits given by FAO where as it is suitable for irrigation in
the month of June-August because in this period due to rain fall the concentration of
Heavy metals become low due to dilution.
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Introduction:-

India is a farming based country, it is well known that in farming
irrigation is the most important part but due to Industrialization and
urbanization Water is becoming polluted and when this polluted water is
used for irrigation in the cultivation of vegetables it affects the suitability
of vegetables for consumption purpose. If the water is polluted by high
concentration of heavy metals such as Cu, Mn, Fe, Zn, Ni, Pd it goes to

soil and then through soil in vegetables, it is accumulated in the edible
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parts of vegetables. Although trace quantities of certain heavy metals
such as Chromium, Cobalt, Cupper, Manganese, Zinc etc. are essential
micronutrients for higher animals and plant growth but their high
concentration may cause health problem [1-2] hence lot of work has been
carried out to assess heavy metal bioaccumulation in different vegetables
and plants [3:456.7.89.10] which show that heavy metals are non
biodegradable and persistent environmental contaminants which are
deposited on the surfaces and then absorbed into the tissues of
vegetables. Plants take up heavy metals by absorbing them from
contaminated soil.

Disposal of domestic sewage in unlined drains and nalas, cattle
farming in Nagpur city areas and dumping of city garbage in the landfill
areas without any hydrogeological considerations in rapidly developing
Nagpur city have caused the main source of pollution of Nag river water
as it is the main river which flows through the Nagpur city and passes
through Bharatwada, Pawangaon, Asoli, Mahalgaon, Dighori and
Pandhurna villages, but due to urbanization and Industrialization it has
been found the Nag River is becoming highly polluted by urban waste
and heavy metals and serves as the drainage for the city [11].

Most of the village formers are engaged in vegetable cultivation as
it is the easiest and cheapest source of water for irrigation to the villagers
on the bank of this river so all the fields and farms of these villages are
irrigated by the Nag river water. Consumption of vegetables having high
concentration of heavy metals it enter the food chain [12| and may lead to
the chronic accumulation of heavy metals in the kidney and liver of
humans causing disruption of biochemical processes leading to
cardiovascular, nervous, kidney and bone disease (8131,

Therefore it has become essential to find out whether this water is
suitable for irrigation of vegetables or not. The purpose of this study was
to analyze the quality of wastewater of Nag River which is used for

irrigation purpose and to find out its suitability for irrigation with
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reference to its physicochemical parameters and heavy metal

concentration i.e. Cu, Mn, Fe, Zn, Ni and Pb in Water.
Material and Methodology:-

Analytical reagent (AR) grade chemicals and distilled water were
used throughout the study. The sampling was carried out according to
grab method as given in APHA for the sampling of water [14l.

Sampling:-

Water samples were collected from six different villages like
Bharatwada, Pawangaon, Asoli, Mahalgaon, Dighori and Pandhurna
villages which are along the Nag River. Sampling was made in the
summer and rainy season i.e. before spring and after spring in the
month of March-April and July-August. The containers used for water
sampling were plastic bottles which were thoroughly washed with nitric
acid followed by double distilled water. Two samples were collected from
each site out of which first sample was analyzed for pH, EC and TDS at
the site and second sample was preserved by adding 2ml of nitric acid in
1 liter water sample for the digestion of heavy metals and it was stored at
cold temperature till the further analysis.

All the Physicochemical parameters were analyzes according to the
standard methods as given on the APHA while the concentration of
heavy metals (Cu, Mn, Fe, Zn, Ni, Pb) were analyzed using Atomic

Absorption Spectrophotometer (AAS Model No.SL-243, ELICO).

Result and Discussion:-
The Physicochemical parameters and concentrations of the heavy
metals (ml/]) in water before and after spring are given in the table 1, 2,

3, 4.
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Table 1. Physicochemical Parameters of water samples before Spring.

Physicochemical Bharatw | Pawang Mahalg | Digh | Pandhu
Parameters ada aon Asoli aon ori rna
pH value 9.4 9.2 9.1 8.8 8.3 8.5
E.C. (m mhos/cm3) 1684 1539 1249 1324 1236 1282
Total Dissolved 834.3 834.
Solids (mg/1) 983.14 893.91 6 895.64 51 859.82
743.1 592.
Alkalinity (mg/1) 534.53 576.56 1 642.25 87 629.19
348.0 449.
Calcium (mg/]) 251.33 298.5 5 435.74 8 440.84
168.2 154.
Magnesium (mg/1) 85.14 98.39 6 127.78 92 138.28
84.4
Chloride as ClI (mg/]) 82.24 93.93 | 90.51 | 89.62 5 86.29
Fluoride as F (mg/]) 0.64 0.89 0.84 0.91 0.99 0.94
Total Hardness 1006. 985.
(mg/]) 788.92 | 1021.84 48 834.53 48 887.82
1256. 997.
BOD (mg/]) 698.33 | 1272.67 34 1036.78 | 78 786.43

Table 2. Concentration (mg/l) of Heavy Metals in water samples before

spring.

Sites Cu Mn Fe Zn Ni Pb
Bharatwada 0.9 1.12 6.19 8.28 0.41 0.34
Pawangaon 0.83 0.83 6.09 7.1 0.43 0.22

Asoli 0.94 0.93 4.28 7.3 0.3 0.33
Mahalgaon 0.63 0.91 4.67 4.62 0.51 0.23

Dighori 1.09 0.96 5.07 6.49 0.37 0.28
Pandhurna 0.82 1.08 4.83 7.22 0.67 0.24
Average 0.8683 0.9716 | 5.1883 6.835 | 0.4483 | 0.2733
Max. limit by FAO (mg/]) 0.2 0.2 5 2 0.2 S
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Table 3. Physicochemical Parameters of water samples After Spring.

Physicochemical Bharatwa | Pawanga Mahalga | Digho | Pandhur
Parameters da on asoli on ri na
pH value 8.4 8.5 8.6 8.2 7.9 7.7
E.C. (m mhos/cm3) 1392 1229 1099 1020 1004 1029
Total Dissolved Solids 842.2 815.3
(mg/]) 883.20 850.14 8 874.96 9 839.10
669.3 546.2
Alkalinity (mg/1) 509.86 549.20 2 629.38 1 600.23
328.9 418.9
Calcium (mg/1) 229.19 281.34 1 413.49 3 432.71
139.3 134.4
Magnesium (mg/]) 78.29 89.37 6 112.48 9 103.47
Chloride as Cl (mg/]) 78.47 89.27 83.39 79.47 75.31 81.38
Fluoride as F (mg/]) 0.57 0.81 0.79 0.88 0.94 0.91
998.2 981.8
Total Hardness (mg/1) 720.98 1013.47 9 818.28 2 879.29
1289. 982.3
BOD (mg/]) 628.89 1212.29 28 1012.36 5 738.27

Table 4. Concentration (mg/l) of Heavy Metals in water samples after

spring.

Sites Cu Mn Fe Zn Ni Pd
Bharatwada 0.78 0.92 5.36 7.19 0.39 0.29
Pawangaon 0.68 0.83 5.51 6.18 0.36 0.19

Asoli 0.72 0.78 3.91 6.39 0.23 0.22
Mahalgaon 0.61 0.76 4.13 3.89 0.42 0.18

Dighori 0.89 0.68 4.67 5.15 0.28 0.21
Pandhurna 0.71 0.81 4.09 6.13 0.49 0.17
Average 0.7316 | 0.7966 | 4.6116 | 5.8216 | 0.3616 | 0.21

Max. limit by FAO (mg/1) 0.2 0.2 5 2 0.2 5

When table 1 was compared with table 3 for the assessment of

physicochemical parameters of before spring collected water and after
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spring collected water it has been found that all the physicochemical
parameters of after spring collected water were relatively low in
concentration as compared to the before spring collected water similarly
table 2 was compared with the table 4, the comparison has shown that
the concentration of heavy metals with reference to their permissible
limits in water before spring is having very high concentration of all the
heavy metals as compared to the after spring collected water samples.
When concentration of all the heavy metals in collected water samples
were comared to their permissible limits as given by FAO it was found
that that the concentration of Fe and Zn were in very high in conc. as
compared to the maximum permissible limits given by FAO[15]. The
conc. of Pb was below detectable limits and conc. of Cu, Mn and Ni was
slightly above the permissible limits. The concentration of Heavy metals
among all follows the given order Zn>Fe>Mn>Cu>Ni>Pd.

Conclusion:-

From the above study it has been concluded that the use of this
wastewater for irrigation purpose is somewhat suitable after the spring
where as it is not suitable before the spring because all the
physicochemical parameters and heavy metal concentration of after
spring collected water sample were within the range of permissible limits
given by FAO for the utilization of irrigation purpose whereas it was very
much higher in case of before spring collected water samples, it may be
due to the fact that as the spring arrives due to rain fall the
concentration of heavy metals become diluted and goes on decreasing
due to dilution similarly before spring due to high temperature in

summer season it becomes more concentrated.
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