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ABSTRACT

Shipra River is a major river and is lifeline of thousands of people in Ujjain city and
nearby areas. Shipra has been subjected to assault of the adverse impact of
industrialization and urbanization. The problem has aggravated because of the
uncontrolled flow of municipal and domestic sewers dumping directly into river. The
present pollution loads also contributes a lot of toxic heavy metals of industrial area of
Indore merged by Khan River water. Due to zero flow the river Shipra lacks the self
purification scheme of rivers and streams.

In this study the water samples are collected from five different Sampling zones
at a distance of 3 Kms from each other. Various Variables are found in the Downstream
of the river, co-relation between various Physico-Chemical variables are been
calculated. This depicts tremendous pollution meters and drastic change in water quality
of river water. The mixing of Narmada Water contributes in a slight restoration of water
parameters and improves the quality of water.

Keywords — Shipra River, industrialization, urbanization, Indore, Khan River, Sampling
zones, River Narmada Water, Physico-Chemical variables.

Introduction —

+ Historical Information about Ujjain:

Ujjain is a historical and religious city and is 184 .
km. away from Bhopal the capital of M.P. In ancient [~ \ ! 7
time it is famous as Avantika, Vaishali, Ujjaini,
Shivpuri, Aravati and Padamavati. World famous
“Mahakaleshwar Jyotirling” is situated here. This is \ T
one of the greatest Jyotirlings among all the twelve.
Its “Bhasma Aarti” is famous in the world. “Kumbha e Ujjain
Parva” which is also known as “Simhastha” is also ‘
celebrated after an each interval of 12 year. It is
assumed that “Amrit” Dropped in four places during
“Samudra Manthan” Ujjain is one of them. Lord
Krishna and his brother Balram also came here for
studies “Maharishi Sandipani was their guruji. Great
King Ashoka, Bhatrathari and Vikramaditya had
ruled the Ujjain. King Vikrmaditya was famous for
his “judgment table” (Sinhasan Battisi) ujjain is the

birthplace of great Sanskrit poet “Kalidas” and also
great mathematician “Varahamihir”.

¢ Location and regional settings
Ujjain is situated on a unique geographical location from where tropic of cancer passes. It
is the ‘Greenwich Mean Time’ of India for Panchang. The tilting of earth at angle of 23.5
degree on its axis and geographical line of tropic of cancer has special cosmic influence
making it fit for absolute time location. Situated on the bank of river Shipra which is the
only river that travels straight from south to north.
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¢ Climate and soil condition:
The city of Ujjain comes under Malwa region which is famous for its climate, which
permits normal activities all the year round. Soils of the region are of mixed type and
there is no distinct boundary between any two types of soils. Deep black soil, Lateritic
soil and alluvial soil are the three different types of soil identified. Deep black soil,
which is fertile in nature, occupies major pert of the district. Black cotton soil is generally
found with depth of 1 to 3 mt.

1.2- Information about Different Water Bodies of Ujjain City

Shipra River- River Shipra is a small river supplying water to surrounding areas of the
Ujjain district (India) for domestic and industrial use. This very old river has been of a
sacred importance and serves for holy dips on certain auspicious festivals like “Kumbh”
etc. The main contamination of this sacred river is through the heavily polluted river
Khan which joins it in Ujjain. The Shipra, also known as the Shipra, is a river in Madhya
Pradesh state of central India. The river rises in the Vindhya Range north of Dhar, and
flows south across the Malwa Plateau to join the Chambal River. It is one of the sacred
rivers in Hinduism. The holy city of Ujjain is situated on its right bank. Every 12 years,
the Kumbh Mela festival takes place on the city's elaborate riverside ghats, as do yearly
celebrations of the river goddess Shipra .There are hundreds of Hindu shrines along the
banks of the river Shipra. Shipra is a perennial river. Earlier there used to be plenty of
water in the river. Now the river stops flowing after a couple of months after the
monsoon. With this reference, the word Shipra is used as a symbol of "purity"(of soul,
emotions, body etc.) or "chastity" or "clarity”. But now days the purity of this river is
completely destroyed.

Other Water sources — In History Skand-purana describes Sapta Sagars as —

o Rudra Sagar- is situated at Harsiddhi Temple people donates salt and idol of
Nandi (0x).

o Pushkar Sagar is situated at Naliabakhal people donate here Yellow vastra,
Gold and Chana dal.

e Kshir Sagar is situated at Nai-sadak people donate here sabudane ki kheer and
bowl.

e Govardhan Sagar situated at Nikas Chourha people donates here Makhan
Mishri wheat gud red cloth and cloth of man.

o Ratnakar Sagar situated Ondasa village .people donates cloth of women and
decorative material of women and Pancharatna.

e Vishnu Sagar: Situated at Aankpat behind the temple Ram-laxman people
donate Panchapatra and Idol of Vishnu.

e Purushotam Sagar: Near the Aankpat Darwaja it is also called Solah Sagar
People donates Malpua in Chalni.

2.0 Project Work — For the calculation of total water of Shipra River flowing through
Ujjain city 5 sampling stations are been selected. To cover the whole periphery of the city
these sampling stations are chosen at a distance of 3 Kms. Parameters were taken on a
seasonal basis and for each season all parameters are taken on weakly basis than they are
tabulated and mean-ed with their standard deviation which is given below. Since river
Shipra is having lots of Ghats for the pilgrims to bath daily so we choose these stations
on ghats relatively —
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Sampling Station — T — Triveni Ghat
Sampling Station — B — Bhookhi Mata Ghat
Sampling Station — R — Ram Ghat
Sampling Station — | — Industrial Area Agar Road
Sampling Station — M — Mangalnath Ghat

The parameters selected for analysis of water pollution were analyzed using standard
methods of APHA. Parameters taken at these ghats are —

e Temperature
e pH
e Turbidity
e TDS
e DO
o Free CO2
e Hardness
e BOD
e COD
e Chloride
e Calcium
e Magnesium
e Phosphates
e Nitrates
2.1 Results —
Table 1 Observations of all sampling stations with their mean and % standard
deviations —
Parameters Sgggggg Summer | Mansoon | Winter Mean +SD
Tl 40.60 26.30 15.50 27.47 12.59
T2 38.60 35.20 16.50 30.10 11.90
T3 44.50 25.30 10.50 26.77 17.05
Bl 32.50 25.40 12.30 23.40 10.25
B2 38.70 23.40 10.50 24.20 14.12
B3 42.30 22.60 7.80 24.23 17.31
R1 34.20 26.50 12.30 24.33 11.11
Temperature R2 3520 | 24.60 8.70 2283 | 13.34
R3 33.21 25.30 11.50 23.34 10.99
11 41.30 28.20 18.30 29.27 11.54
12 42.60 28.90 17.60 29.70 12.52
13 43.50 30.20 20.50 31.40 11.55
M1 33.90 26.40 12.30 24.20 10.97
M2 42.30 24.60 11.20 26.03 15.60
M3 40.30 25.40 10.10 25.27 15.10
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Parameters S’ggglolzg Summer | Mansoon | Winter Mean = SD

Tl 7.80 7.60 7.50 7.63 0.15

T2 8.10 8.25 7.95 8.10 0.15

T3 7.85 8.23 7.86 7.98 0.22

Bl 7.80 8.10 7.70 7.87 0.21

B2 8.60 8.40 7.80 8.27 0.42

B3 7.80 7.90 7.80 7.83 0.06

R1 7.90 8.60 7.40 7.97 0.60

pH R2 7.50 8.20 7.85 7.85 0.35

R3 7.60 7.80 7.42 7.61 0.19

11 5..82 7.80 5.90 6.85 1.34

12 5.91 7.20 5.50 6.20 0.89

13 5.23 7.30 5.20 5.91 1.20

M1 7.80 8.78 7.56 8.05 0.65

M2 7.90 8.23 7.55 7.89 0.34

M3 7.40 8.45 7.21 7.69 0.67

Parameters Sggﬁlolgg Summer | Mansoon | Winter Mean +SD

T1 38.52 42.50 28.20 36.41 7.38

T2 73.30 79.50 48.30 67.03 16.52

T3 48.30 58.20 39.40 48.63 9.40

B1 44.80 52.30 41.20 46.10 5.66

B2 78.90 84.30 70.30 77.83 7.06

B3 70.50 75.20 59.00 68.23 8.33

L R1 35.32 42.86 29.66 35.95 6.62

Turbidity

NTU R2 54.20 63.75 38.22 52.06 12.90

R3 48.70 52.36 4491 48.66 3.73

11 158.30 168.50 134.90 153.90 17.23

12 168.20 186.20 143.68 166.03 21.34

13 133.60 143.20 128.65 135.15 7.40

M1 29.60 45.20 23.80 32.87 11.07

M2 24.80 41.90 19.78 28.83 11.60

M3 26.30 50.17 22.36 32.94 15.05

Parameters Sggfigzg Summer | Mansoon | Winter Mean +SD

TDS (mg/L) T1 907.80 885.95 941.75 011.83 28.12
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T2 1368.25 | 1380.25 | 1308.65 | 1352.38 | 38.35
T3 838.21 888.65 795.23 840.70 46.76
B1 762.10 523.60 541.30 609.00 | 132.88
B2 958.50 687.21 823.50 823.07 | 135.65
B3 660.20 500.26 387.20 515.89 | 137.17
R1 126.40 200.60 158.20 161.73 37.23
R2 173.50 210.45 162.80 182.25 25.00
R3 169.50 190.23 148.90 169.54 20.67
11 1560.38 | 1385.20 | 1290.30 | 1411.96 | 137.01
12 1495.65 | 1428.35 | 1228.50 | 1384.17 | 138.95
13 1465.20 | 1298.31 | 1380.60 | 1381.37 | 83.45
M1 152.30 186.40 134.60 157.77 26.33
M2 176.20 198.50 141.20 171.97 28.88
M3 156.80 195.87 137.38 163.35 29.79
Parameters Sggggzg Summer | Mansoon | Winter Mean +SD
T1 5.21 7.26 6.94 6.47 1.10
T2 5.62 7.98 6.48 6.69 1.19
T3 4.23 6.54 6.25 5.67 1.26
Bl 4.89 5.87 5.00 5.25 0.54
B2 5.32 6.97 5.89 6.06 0.84
B3 6.32 6.78 5.65 6.25 0.57
R1 7.81 8.23 7.32 7.79 0.46
DO (mg/L) R2 7.09 8.21 7.65 7.65 0.56
R3 7.65 8.65 7.54 7.95 0.61
11 4.96 5.98 3.45 4.80 1.27
12 4.86 6.21 4.36 5.14 0.96
13 4.76 6.54 4.68 5.33 1.05
M1 6.23 7.20 6.17 6.53 0.58
M2 6.21 7.50 6.47 6.73 0.68
M3 6.54 7.23 6.85 6.87 0.35
Parameters Sggfil(:zg Summer | Mansoon | Winter Mean +SD
T1 2.02 1.01 1.08 1.37 0.56
T2 2.45 1.07 1.32 1.61 0.74
FREEE/E;DZ T3 1.86 1.03 1.01 1.30 0.49
B1 2.36 1.87 1.35 1.86 0.51
B2 3.05 2.56 1.62 241 0.73
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B3 2.87 2.35 1.21 2.14 0.85

R1 3.96 2.56 1.03 2.52 1.47

R2 4.35 2.06 1.05 2.49 1.69

R3 3.23 1.06 1.01 1.77 1.27

11 4.05 3.45 3.10 3.53 0.48

12 3.07 3.12 3.78 3.32 0.40

13 2.02 1.78 2.48 2.09 0.36

M1 3.05 2.26 2.12 2.48 0.50

M2 4.08 1.89 1.09 2.35 1.55

M3 3.53 2.05 1.02 2.20 1.26
Parameters Sggggzg Summer | Mansoon | Winter Mean +SD
T1 328.56 318.42 309.21 318.73 9.68

T2 381.65 354.23 321.86 352.58 29.93

T3 342.65 335.21 321.56 333.14 10.70

Bl 362.25 328.89 318.87 336.67 22.71

B2 374.25 384.21 355.25 371.24 14.71

B3 348.36 334.24 333.23 338.61 8.46

R1 218.34 233.62 334.25 262.07 62.97

Hardness

(mg/L) R2 226.17 246.58 179.52 217.42 34.37
R3 225.87 235.82 204.26 221.98 16.13

11 658.95 700.23 666.54 675.24 21.97

12 470.36 475.78 453.21 466.45 11.78

13 432.25 452.38 368.86 417.83 43.59

M1 226.31 244.56 200.23 223.70 22.28

M2 231.59 252.14 209.32 231.02 21.42

M3 228.41 251.64 206.54 228.86 22.55

Parameters Sggfigzg Summer | Mansoon | Winter Mean +SD
T1 4451 4451 35.21 41.41 5.37

T2 48.62 51.25 36.89 45.59 7.65

T3 40.65 47.26 28.36 38.76 9.59

B1 17.85 21.86 12.65 17.45 4.62

(E]S/E) B2 19.61 28.21 15.23 21.02 6.60
B3 15.26 20.85 12.32 16.14 4.33

R1 12.32 16.86 10.36 13.18 3.33

R2 12.35 17.23 10.68 13.42 3.40

R3 11.69 14.52 9.32 11.84 2.60
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11 68.23 55.23 50.21 57.89 9.30
12 74.58 61.23 55.23 63.68 9.90
13 66.35 57.21 43.25 55.60 11.63
M1 17.25 21.22 15.21 17.89 3.06
M2 17.15 22.31 14.32 17.93 4.05
M3 18.05 24.02 14.24 18.77 4,93
Parameters Sggfilo'zg Summer | Mansoon | Winter Mean +SD
T1 63.21 68.21 56.52 62.65 5.87
T2 69.25 72.69 62.21 68.05 5.34
T3 63.13 63.25 59.32 61.90 224
Bl 56.74 69.21 34.86 53.60 17.39
B2 48.62 63.72 30.22 47.52 16.78
B3 50.78 66.78 34.12 50.56 16.33
COD R1 43.65 48.26 32.95 41.62 7.85
(mg/L) R2 49.32 54.12 34.82 46.09 10.05
R3 46.52 50.22 32.78 43.17 9.19
11 186.29 195.26 176.24 185.93 9.52
12 198.24 225.31 173.52 199.02 25.90
13 178.25 231.53 168.54 192.77 33.91
M1 49.20 58.41 33.68 47.10 12.50
M2 48.12 56.93 32.87 45.97 12.17
M3 47.24 52.31 32.91 44.15 10.06
Parameters Sggfigzg Summer | Mansoon | Winter Mean +SD
T1 33.76 35.97 24.22 31.32 6.24
T2 38.21 41.26 29.74 36.40 5.97
T3 35.12 35.48 28.65 33.08 3.84
B1 136.25 148.23 130.25 138.24 9.15
B2 143.20 152.11 133.62 142.98 9.25
. B3 139.02 148.68 129.54 139.08 9.57
Chloride
(mg/L) R1 49.87 53.11 35.61 46.20 9.31
R2 59.32 58.31 50.20 55.94 5.00
R3 30.56 33.84 23.86 29.42 5.09
11 179.30 164.25 155.68 166.41 11.96
12 245,60 250.32 230.35 242.09 10.44
13 215.36 212.30 170.56 199.41 25.03
M1 52.14 56.57 38.23 48.98 9.57
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M2 55.61 62.25 27.94 48.60 18.20
M3 53.77 55.65 30.23 46.55 14.16
Parameters Sggﬁl(;gg Summer | Mansoon | Winter Mean +SD
T1 31.26 34.26 28.31 31.28 2.98
T2 40.23 43.78 29.98 38.00 7.17
T3 33.14 38.65 23.58 31.79 7.63
B1 138.26 147.59 128.96 138.27 9.32
B2 145.68 156.28 138.84 146.93 8.79
B3 135.87 141.21 133.56 136.88 3.92
. R1 45.06 57.06 38.31 46.81 9.50
Calcium
(mg/L) R2 50.36 59.36 38.92 49.55 10.24
R3 36.81 54,52 33.26 41.53 11.39
11 152.32 169.97 128.64 150.31 20.74
12 218.65 244.56 211.26 224.82 17.49
13 156.24 189.22 155.08 166.85 19.38
M1 46.31 64.28 33.87 48.15 15.29
M2 49.24 68.23 36.86 51.44 15.80
M3 42.68 53.18 30.26 42.04 11.47
Parameters Sgggg:g Summer | Mansoon | Winter Mean +SD
T1 20.87 22.58 16.23 19.89 3.29
T2 28.71 36.23 23.54 29.49 6.38
T3 25.36 33.15 13.56 24.02 9.86
B1 24.31 30.68 20.21 25.07 5.28
B2 28.23 33.15 24.38 28.59 4.40
B3 22.98 28.46 19.21 23.55 4.65
. R1 19.95 22.34 12.87 18.39 4,92
Magnesium
(mg/L) R2 22.36 29.54 17.25 23.05 6.17
R3 17.33 22.36 11.12 16.94 5.63
11 103.59 111.23 99.58 104.80 5.92
12 156.34 168.78 150.02 158.38 9.54
13 76.45 79.98 62.38 72.94 9.31
M1 22.07 32.56 18.20 24.28 7.43
M2 23.25 32.89 20.01 25.38 6.70
M3 22.99 33.01 17.18 24.39 8.01
Parameters Sggfigzg Summer | Mansoon | Winter Mean +SD
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T1 1.42 0.42 0.99 004 | 050
T2 1.99 161 1.98 186 | 0.22

T3 1.78 0.78 0.96 1.17 0.53

B1 1.72 1.02 1.32 135 | 035

B2 2.98 2,05 255 253 | 047

B3 1.87 1.38 151 159 | 025

R1 0.94 0.36 0.82 071 | 031

Ph&fg?f)tes R2 112 0.78 0.90 093 | 017
R3 0.84 0.55 0.74 071 | 0.5

11 4.21 3.68 3.10 366 | 056

12 3.84 2.95 2,50 310 | 068

13 2,56 2.20 1.87 221 | 035

M1 1.15 0.69 0.96 093 | 023

M2 1.32 0.87 1.06 108 | 023

M3 1.84 0.99 0.77 120 | 057

Parameters Sggﬁl(;gg Summer | Mansoon | Winter Mean +SD
T1 2.78 3.56 2.65 300 | 049

T2 6.23 5.32 5.97 584 | 047

T3 3.20 3.45 3.02 322 | 022

B1 2.89 3.26 2.78 208 | 025

B2 3.42 3.87 3.23 351 | 033

B3 3.35 3.56 3.14 335 | 021

_ R1 1.39 2,87 1.28 185 | 0.89
'Elr:qtg’}tf; R2 2.36 2.66 1.40 214 | 066
R3 0.95 1.70 0.97 121 | 043

11 3.85 3.89 3.56 377 | 018

12 5.36 5.8 5.19 528 | 0.09

13 4.27 4.30 4.09 422 | om

M1 1.69 3.02 141 204 | 086

M2 1.86 3.33 1.36 218 | 1.02

M3 1.59 2.78 1.25 187 | 0.80

Conclusion — As per the above results we can conclude that pollution levels in industrial
area sewer is highest of all and as per Shipra River in terms of various Physico-chemical
parameters it’s moderately polluted. This needs us to run the water purification plants
present at Sadawal so that untreated water from the town does not mix directly to river
Shipra. Various high levels are detected which reflect the high concentrations of
industrial effluents within the river catchment area. It’s also recommended to adopt an
environment management technique to purify Holy River as soon as possible.
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