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Abstract: This research paper aimed at investigating the effect of the covid19 pandemic lockdown on the surface water (rivers, canals, 

dams and lakes) quality of Rajasthan state of India.The data was collected from sixty independent monitoring stations control by the 

State Pollution Control Board;and was analyzed and compared with the result of April of 2019 using the Indian standardfor water 

quality recommendations (IS: 2296:1992). The result shows that lockdown has contributed immensely to the improvement of the 

surface water quality.This was due to the reduction of industrials, transportationand other anthropogenic activities that mostly 

contributed to the release of toxic effluents and gases which lead to the surface water contamination.Therefore, a periodic based 

assessment should be employed so that the quality level of surface water can be monitored and controlled as well as enforcing laws to 

both industries, and general public regarding refuse dumping. 

Keywords:- Lockdown, quality, improvement, surface-water,level 

1.0 INTRODUCTION 

Water is an indispensable part of human lives as it’s variously involves in our daily activities from drinking, cooking and other 

house chores to agricultural and recreational purposes. Surface water constitute of the streams and rivers that collect water 

during rainfall and empty it into oceans, seas and lakes. These surface water have been the only sources of water especially 

during the dry season in many parts of the world. However, they in many times contain various organic and chemical 

constituents which render them unfit to serve their purposes (Simeonov et al., 2003; Neale et al., 2017) as they are known to 

transport waste waters from the municipal and industrial layouts; and agricultural runoffs containing pesticides and other 

chemicals. Therefore, the needs to scientifically access their quality and provide user-friendly results to environmental 

management agencies and general public; cannot be over emphasized as it immeasurably affect human health and rate of 

agricultural production. This involves assessment of physico-chemical, micro-pollutants and biological contents of the surface 

water which are affected by rock constituents of the river basin, atmospheric input, climatic settings and human activities. The 

results of the assessment are then compared with the standard values for drinking and irrigation; given by regulating bodies like 

the World Health Organization (WHO), United Nation International Children Emergency Fund (UNICEF) and United State 

Salinity Laboratory among others.  

physio-chemical and biological parameters to assess the of ground water quality of the Indore city and its industrial area using 

water quality index which revealed that the periodic assessment on the water quality of area should be conducted and compared 

with the relevant standard for drinking water such as Indian standard, WHO standard; in order to have a reliable and 

controllable source of water supply. The work on water quality indices found that there is no any water quality index that is 

universally accepted for the surface water assessment. However, there are ongoing discoveries about other parameters by 

policymakers that can be used to increase the level of dependency on the indices. They further stated that most of indices across 

the world utilizes the physio-chemical and biological parameters for the quality assessment.  

2.0 PROBLEM STATERMENT 

The lockdown imposed by the government to tackle the spread of the noble covid-19 has led to limited industrial activities. This 

has considerably affected the rate of water pollution by industrial effluents hence the quality of surface water. Therefore, this 

research paper aim at comparatively studying the quality of the surface water before and during the lockdown in Rajasthan 

State.  

3.0 STUDY AREA 

Rajasthan occupies the northwestern part of India and is the largest state (about 10.74% of the Indian Territory) with a total area 

of 342, 239 sq. km bounded between latitude 23 03'-30 12'N andlongitude 69 29'-78 17'E. It’s bordered in the north and 

northeast by Haryanaand Uttar Pradesh, in the west and northwest by Pakistan, and in the south-southeast and southwest by 

Madhya Pradesh and Gujarat States respectively(Zo, 2011). The state is economically thriving on agriculture and mineral 

resources; remarkably marble and cement. For details see (Chauhan et al., 2020). 
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Figure 1: Map of Rajasthan state (Adopted from Chauhan et al., 2020). 

  

4.0METHODOLOGY 

The methodology employed in this research involves a comprehensivecomparative analysis madefrom the data collected from 

the sixty Rajasthan network monitoring stations controlled by the Central Pollution Control Board (CPCB)of the state.The data 

of water samples were collected and analyzed during the last week of April, 2020.The samples were collected from 14 rivers, 4 

canals, 16 lakes and 11 dams, sum up to a total of 45 sources across the state.The analyzed data was compared with the result 

obtained last year in the same month of April to know the impact of lockdown on surface water quality in the state. The 

parameters used for this research includes BiochemicalOxygenDemand (BOD), ChemicalOxygenDemand (COD), 

DissolvedOxygen (DO), Total Coliform andConductivity and the result was compared with the CPCB Water Quality Criteria 

for Designated Best Use. In order to simplify the work, the analysiswas categorized into two part viz: flowing surface water 

(Rivers and Canals) and stored surface water (dams and lakes). 

For this research work, the codes assigned to each respective water source will be used during the discussion as nomenclature to 

represent them while the actual names of the sources can be obtained from the Central Pollution Control Board 

(CPCB)database. 

The recommendations made by the Central Pollution Control Board (CPCB)based on bureau of Indian standard (IS 

2296:1992)on the quality of surface water were tabulated below: 

 

Table 1:CPCB Water Quality Criteria for Designated Best Use 

Designated-Best-Use Class of Water Criteria 

Drinking Water Source without 

conventional treatment but after 

disinfection  
A 

Total Coliforms Organism MPN/100ml shall be 50 or less pH 

between 6.5 and 8.5  

Dissolved Oxygen 6mg/l or more  
Biochemical Oxygen Demand 5 days 20C 2mg/l or less  

Outdoorbathing 

(Organised)  
B 

Total Coliforms Organism MPN/100ml shall be 500 or less pH 

between 6.5 and 8.5  

Dissolved Oxygen 5mg/l or more  
Biochemical Oxygen Demand 5 days 20C 3mg/l or less  

Drinking water source after conventional 

treatment and disinfection 
C 

Total Coliforms Organism MPN/100ml shall be 5000 or less pH 

between 6 to 9  

Dissolved Oxygen 4mg/l or more  

Biochemical Oxygen Demand 5 days 20C 3mg/l or less  

Propagation of Wild life 

and Fisheries  
D 

pH between 6.5 to 8.5  

Dissolved Oxygen 4mg/l or more  
Free Ammonia (as N) 1.2 mg/l or less  

Irrigation, Industrial Cooling, Controlled 

Waste disposal  
E 

pH between 6.0 to 8.5  
Electrical Conductivity at 25C micro mhos/cm Max.2250  

Sodium absorption Ratio Max. 26  
Boron Max. 2mg/l 
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Retrieved from Central Pollution Control Board, (CPCB) and Bureau of Indian standard (IS:2296:1992) Ministry of 

Environment, Forestand Climate Change). 

5.0 RESULTS AND DISCUSSION 

5.1 The Result of the Flowing Surface Water (Rivers and Canals) 

5.1.1 Biochemical Oxygen Demand (BOD) 

 
Figure 2: BiochemicalOxygen Demand (BOD) 

 

Results of the assessed BOD in the surface waters (Rivers and Canals) of Rajasthan State before and during the lockdown due to 

the covid-19 is processed and presented above (Figure 2). It indicated that the BOD ranges between 1.24 mg/l to 5.56 mg/l 

before the lockdown; whereas it ranges between 1.08 mg/l to 4.32 mg/l during the lockdown. Generally, there is a considerable 

decrease in the BOD content except at 1289, 1413, 2932, 2955, 2956, 4769, 4804 and 10029 stations all of which are rivers 

around Chambal area except 2932 which happened to be Narmada main canal. However, the BOD content at 10030 are 

exceptionally high both before and during the covid-19 lockdown.Still during the lockdown Using the 

(IS:2296:1992)recommendations stations 1232, 1288, 2932, 2933, 2934, 2953, 2955, 4174 and 4733, belong to class A, while 

stations 1413, 2954, 2956, 4175, 4769 and 4804, can be categorized in class B and C. but station 1289, 10029 and 10030 belong 

to class D. 

 

5.1.2Chemical Oxygen Demand (COD) 

 
Figure 3: ChemicalOxygen Demand (COD) 

 

Results of the COD contents of the Rivers and Canals in Rajasthan State before and during the lockdown due to the covid-19 

pandemic were compared and presented above (Figure 2). It indicated a general decrease in the COD content except at 1289, 

1413 and 2956 stations. Similar to the BOD, the highest COD content both before and during the lockdown was recorded at 

station 10030 whereas the lowest COD contents were recorded at stations 4769 and 1232; before and after the lockdown 

respectively.No recommendation giving by (IS: 2296:1992)regarding the content of (COD). 
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5.1.3Dissolved Oxygen (DO) 

 
Figure 4: Dissolved Oxygen (DO) 

 

The DO contents of the Rivers and Canalsin Rajasthan before and during the covid-19 lockdown is shown above (Figure 3). 

Highest DO values were recorded at 10029 and 4175 stations before and during the lockdown respectively; whereas lowest DO 

values were recorded at 4174 and 10030 before the lockdown and at 10030 during the lockdown. The highest percentage 

increase was recorded at station 4174 (82%) while the highest percentage decrease was recorded at station 10029. In general, 

decrease in DO was recorded in nine (9) station while increase in the other nine (9). Considering the (IS: 2296:1992) 

recommendations during lockdown station 1288, 2932, and 4175 belong to class A, while station 2933, 2934, 2955, 4174, 4773, 

belong to class B and stations 1232, 1413, 2953, 2954, 4769, 4804. However, the remaining stations of 1289, 2956, 10029, 

10030 are of class D. 

 

5.1.4Total Coliform 

 
Figure 5: Total Coliforms 

 

The total coliform present in the water bodiesof Rajasthan state before and during the lockdown are compared above (Figure 4). 

It ranges between 7 to 210 mg/l before the lockdown and 20 to 210 mg/l during the lockdown. Before the lockdown, the highest 

total coliform content was recorded at station 10030 (210 mg/l) while the lowest was at station 1288 (7mg/l). During the 

lockdown, the highest total coliform content was recorded at the stations 1289, 10029 and 10030 (210 mg/l) while the lowest 

was recorded at station 1288 (20 mg/l). It should be noted that the two lowest values before and during the lockdown were 

recorded at the same station (1288) and that the total coliform content at station 10030 was the same before and during the 

lockdown. The value coliform based on the IS recommendationsduring the lockdown of stations 1288, 2932, 2933, 2934, 2954, 

2956, 4773, are in class A while all the remaining stations are in class B. 
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5.1.5Conductivity 

 
Figure 6: Conductivity 

 

The results of conductivity assessedfromRivers and Canalsof Rajasthan state before and during the covid-19 lockdown were 

compared above (Figure 5). The conductivity values ranged between 300 to 2100 µmho/cm before the lockdown and between 

230 to 1250 µmho/cm during the lockdown. There has generally been a decrease in the conductivity values across all the 

stations except at 1232, 2953, 4174 and 4804. The decrease in the conductivity values can be attributed to the decrease in the 

rate of discharge of industrial effluents into the waterways due to the halt in or extremely reduced industrial activities as a result 

of covid-19 lockdown.  The exceptionally high percentage increase recorded at station 4804 (90%) may be due to the non-stop 

of industrial activities in the area or other local factors. 

5.2 RESULT OF THE STORED SURFACE WATER (DAMS AND LAKES) 

5.2.1 Biochemical Oxygen Demand (BOD) 

 
Figure 7: BiochemicalOxygen Demand (BOD) 

 

From the result presented above it can be seen that some stations’BODhave increased while some have decreasedduring the 

lockdown.The following stations showed decrease in biological oxygen demand 1285, 1414, 1714, 1716, 1717, 2935, 2945, 

2946, 4173, 4177, 4179, 4790, 4805.While the remaining stations showed an increase in the biological oxygen demand. Also 

considering therecommendation made by the bureau of Indianstandard of water qualitystations 1714, 1717, 2940, 2945, 2946, 

2951, 4177, 4790 and 4805 are within class A while, 1285,1716, 2935, 2941, 2942, 2949, 4172, 4173, 4179 are within the class 

B.However, the remaining stations need a series of disinfection and treatment before they can be regarded suitable for human 

consumption. As they fell within the D class and only 2952 and 4781 belong to group E as their content reaches 12.96 and 

9.29mg/l respectively. 
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5.2.2 Chemical Oxygen Demand (COD) 

 
Figure 8: ChemicalOxygen Demand (COD) 

 

With regard to the chemical oxygen demand of Dams and Lakesin Rajasthan statewhich was presented above it can be seen 

thatStations 1285, 1414, 1714, 1716, 1717, 2935, 2937, 2941, 2942, 2943, 2945, 2946, 2951, 4172,4173, 4177, 4178, 4179, 

4781, 4790 and 4805 experienced decrease in chemical oxygendemand while the remaining station shows increases.Although 

no recommendation made by the IS about the chemical oxygen demand its value can be related to (BOD). 

5.2.3 Dissolved Oxygen (DO) 

 

 
Figure 9: Dissolved Oxygen (DO) 

 

The dissolved oxygen of 1716, 2937, 2943, 2949, 2951, 2952, 4172, 4781 and 4805 stationsdecrease during the lockdown 

period while all remaining stations show an increase in the dissolved oxygen. the content of the dissolved oxygen of 1285, 1286, 

1481, 1714, 1717, 2940, 2941, 2942, 4177, 4178, 4179 are within the class A, while the content of 1414, 2935, 2937, 2945, 

4790, and 4805 belong to class B. the content of 1716, 2946, 2949, 2951, 4173, 4795 are within class C and the remaining 

station sample belong to classE. 
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5.2.4 Total Coliform 

 
Figure 10: Total Coliforms 

 

The Total Coliforms of stations 1414, 1714, 2937, 2927, 2945, 2946, 2951 belong to class A during lock down which shows an 

improvement based on IS recommendation while the remaining belong to class B of the Indian Standard of water quality though 

there is a significant increase of the total coliforms in the following stations 1285, 1286, 1481, 1716, 1717, 2935, 2937 2940, 

2949, 2952, 4172, 4177, 4179, 4975, and 4805.Stations 1714, 2942, 2943, 2946, 2952, and 4178 have the same value of total 

coliformsbefore and during the lockdown while the remaining stations showed decrease in the total coliform values. 

5.2.5 Conductivity 

 
Figure 11: Conductivity 

The recommendationsmade by Indian standard of water quality about conductivity were just based on class E for irrigation and 

other purposes, while the other classes have no any recommendation.All the conductivityvalues recorded before and during the 

lockdown are within the range prescribed by the Indian standard.However, there are certain variations noticed among the 

stations surveyed in which stations 1714, 2937, 4172, 4173, and 4805 have an increased value of conductivity while the 

remaining stations have decreased values. 

 

6.0 CONCLUSIONS 

Investigating the quality level of water sources based on certain parameters prescribed byperiodically is of outmost importance. 

Therefore, based on the above analysis made; the following conclusions were drawn: 

1. The quality level of mostof the surface water bodies;both the flowing and stored sources wereremarkablyimproved 

during the lock down and are within the permissible levels based on the recommendation of Indian standard of water 

quality. This might be due to the absence or limited industrial and transportation activities which leads to the decrease 

of industrialeffluentsrelease into the waterways, smoke and gases release from chimneys and combusting engines; 

hence decrease or increase of the content of these parameters analyzed.Moreover, the lockdown has stopped some 

anthropogenic activities such as bathing at the river sides, tourist activities at dams and local fishing using chemicals; 

which considerably lead to increase or decrease of the parameters. 

2. Based on the CPCB recommendations, someof the surface water can be used for drinking and other human purposes 

without any further treatments,while other categories need an additional treatment before used for public purposes.The 

remaining sources with less qualityi.e. having high contentof contaminants can serve the purposes of irrigation and 

industries. 

 

0

50

100

150

200

250

1
2

8
5

1
2

8
6

1
4

1
4

1
4

8
1

1
7

1
4

1
7

1
6

1
7

1
7

2
9

3
5

2
9

3
7

2
9

4
0

2
9

4
1

2
9

4
2

2
9

4
3

2
9

4
5

2
9

4
6

2
9

4
9

2
9

5
1

2
9

5
2

4
1

7
2

4
1

7
3

4
1

7
7

4
1

7
8

4
1

7
9

4
7

8
1

4
7

9
0

4
7

9
5

4
8

0
5

To
ta

l 
C

o
lif

o
rm

s 
(M

N
P

/1
0

0
 m

l)

Station Codes 

0

500

1000

1500

2000

2500

1
2

8
5

1
2

8
6

1
4

1
4

1
4

8
1

1
7

1
4

1
7

1
6

1
7

1
7

2
9

3
5

2
9

3
7

2
9

4
0

2
9

4
1

2
9

4
2

2
9

4
3

2
9

4
5

2
9

4
6

2
9

4
9

2
9

5
1

2
9

5
2

4
1

7
2

4
1

7
3

4
1

7
7

4
1

7
8

4
1

7
9

4
7

8
1

4
7

9
0

4
7

9
5

4
8

0
5

C
o

n
d

u
ct

iv
it

y
(µ

m
h

o
/c

m
)

Station Codes 

April, 2019

April, 2020

International Journal of Engineering Research & Technology (IJERT)

ISSN: 2278-0181http://www.ijert.org

IJERTV9IS060269
(This work is licensed under a Creative Commons Attribution 4.0 International License.)

Published by :

www.ijert.org

Vol. 9 Issue 06, June-2020

406

www.ijert.org
www.ijert.org
www.ijert.org


 

7.0 RECOMMENDATIONS 

The need fora continuous monitoring of the level of surface water quality is of paramount importance as it has a direct 

relationship with human health, rate of crops production and other public activities.Therefore,in order to maintain the optimized 

level of water quality; the following recommendations can be employed by the government agency concerned with the water 

quality regulation in the state: 

1. The release of the toxic effluents and other related pollutants direct to the water bodies especially surface water should 

be carefully monitoredby the CPCB team.This can be achieved by reducing the level of pollutant concentration before 

they are release to the waterways from the industrial area. 

2. Public enlightment should be made on the dangers associated with inappropriate dumping of refuse and release of 

waste from household activities to the river or other sources of water; as they lead to the polluting of the surface water 

and the environment in general. 

3. Legislature should be made to ensure strict adherence to the environment rules and regulations. 

4. To haveconsistent, reliable and high-quality level of water, the sessional changes i.e. post and pre monsoon seasons, 

assessment of water quality in the state should be conducted in the state and the CPCB should provide periodic update 

about it. 
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