
ISSN  0973 – 6921 ; E – ISSN 2319 – 5983                                                   J. Environ. Res. Develop. 

Journal of Environmental Research And Development          Vol.11 No. 03, January-March 2017 

546 
 

MENACE OF WASTE WATER IN URBAN CITIES: A 

CASE STUDY OF PATRA NALLA, BHOPAL WITH 

REFERENCE TO VEGETABLE CROPS 
Pani S. 

Environmental Research Laboratory, Environmental Planning and Coordination 

Organization,Bhopal (INDIA) 

 

Received November 30, 2016                                                      Accepted  March 5, 2017 

ABSTRACT 

The present work was conducted in Patranalla, which is a major storm water drain of capital city 

of  Bhopal, India. The Nalla carries the discharge of Lower Lake of Bhopal to Halali Dam, an 

irrigation reservoir constructed on Halali river in district Raisen. The Nalla while traversing 

through Bhopal city is transformed into a sewage drain as it receives waste water from number 

of sub-drains from the densely populated area. The water from this Nalla is also used by the 

local residents in rural part of Bhopal for irrigating their farm land. The study reflects a serious 

deterioration in water quality thereby posing a threat on water quality of the Halali Dam which is 

used for multipurpose activities including potable water supply and fisheries. Contamination of 

heavy metals in traces has also been observed in vegetable crops cultivated along the rural 

catchment of the Nalla. 
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INTRODUCTION 

In India large scale urbanization, a 

consequence of rapid economic development is 

leading to production of huge quantities of 

waste water posing serious environmental 

problems for their disposal. Urban waste water 

includes sewage sludge and effluents which 

are often disposed off on agricultural lands for 

irrigation or manuring purposes and create 

both opportunities and problems.
1-7

 

Opportunities exist as sewage sludge and 

effluents from municipal origin are rich in 

organic matter and also contain appreciable 

amounts of major and micronutrients. 

Therefore continuous use of sewage sludge 

and sewage irrigation reduces the nutrient 

requirement of the soil considerably. On the 

other hand as sewage sludge and effluents may 

contain high amount of heavy metals, this may 

limit the long term use in agriculture because 

of phyto-toxicity, biomagnifications and 

environmental deterioration.
8-12

 Thus, 

wastewater can be considered as both a 

resource and a problem. Wastewater and its 

nutrient content can be used extensively 

forirrigation and other ecosystem services if it  

is reused after due treatment as can deliver 

positive benefits to the farming community, 

society, and municipalities. However, 

untreated wastewater exerts negative 

externality effects on humans and ecological 

systems, which need to be identified and 

assessed. Before one can endorse wastewater 

irrigation as a means of increasing water 

supply for agriculture, a thorough analysis 

must be undertaken to evaluate not only from 

the social, economic, and ecological 

standpoint, but also from the sustainable 

development perspective.  

Keeping this in mind the present study was 

conducted to evaluate the characteristics of 

wastewater of Patranalla, which is being used 

for irrigating vegetables crops. The study was 

focused to understand the impact of the waste 

water on crops and human health. 

Description of study area 

PatraNalla originates from the outfall of the 

Lower Lake, Bhopal near the Pulpukhta. The 

water flows off from the waste weir of the 

Lower Lake and after travelling a distance of 

approximately 50 kms, it joins the Halali 

reservoir near Kayampur (Fig. 1). The 

natural drainage of storm water is reasonably 

©JERAD All rights reserved 
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good when discharged from Lower Lake. 

However while traversing through Bhopal, 

Patranalla receives flow from number of 

small channels running across the city, like 

Gaji Khan kanalla, Ashoka Garden nalla, 

Jinsinalla, Maholikanalla, Mahamai Baghka 

nalla and Kale Bhaironkanalla. PatraNalla 

after receiving the waste water from these 

channels discharges it to the Islamnagar river 

18 km from Bhopal, which finally flows into 

the Halali river. The entire network of 

Patranalla is about 50 kms. 

 

Fig. 1 : Patra Nalla source

MATERIAL AND METHODS 

In present investigation water samples were 

collected from 13 stations of Patra Nalla along a 

stretch of 50 km from out flow of Lower Lake to 

Halali Dam, Raisen, Madhya Pradesh, India. 

Samples were collected at monthly intervals for a 

period of three months in the summer season of 

2014-2015. The details of the sampling stations 

are shown in Fig. 2. Water samples were 

collected using Ruttner water sampler in sterile 

glass bottles, jerry cans from each station 

following the standard method.
13  

After collection 

the bottles and cans were tightly capped and 

were immediately transported to the laboratory to 

avoid any unpredictable changes in the physico-

chemical characteristics. Suitable preservation 

techniques were adopted as per the standard 

methods.
14  

The field parameters like tempera-

ture, transparency, conductivity dissolved-

oxygen, Free CO2, TDS were analyzed on the 

site itself.  

While rest of the parameters were analyzed in 

the laboratory following the standard 

methods.
15

Heavy metals viz. Cr, Cd, Cu, Zn, 

and Mn in water were determined using a 

Hach DR/4000U UV-visible spectrophoto-

meter using Hach programs and Hach 

chemicals. Analysis of plant (vegetable) 

samples for nutrient content of plant tissue was 

done after wet acid digestion. An acid mixture 

was prepared with the dilution of two parts 

HNO3 with one part HCIO4. Then 0.5 g plant 

material was taken in digestion tube and 5 mL 

of acid mixture was added. The sample was 

digested until it become clear. It was then 

cooled and thereafter distilled water was added 

to make up the volume upto 50 mL.For 

phosphorus analysis Vanado-Molybdate 

method was followed in which 5 mL plant 

digest was taken in 50 mL volumetric flask 

and 10 mL of Vanadomolybdate reagent was 

added. The volume was made up with distilled 

water and shaken thoroughly. The 

Patra Nalla 
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transmittance or absorbance of solution was 

noted after 30minutes at 420 nm on 

spectrophotometer using blue filter. For the 

determination of calcium, magnesium and 

chloride content in vegetables, the water 

extract of plant material was prepared. 2 g of 

dried plant material was weighed and 200 mL 

of distilled water was added. The solution was 

filtered through Whatman filter paper No.50. It 

was then diluted for further analysis i.e. 

calcium, magnesium and chloride which were 

analyzed following the same procedure as that 

of water.For heavy metal analysisof vegetable 

crops, the dried samples were powdered in a 

grinder. One gram each ofpowdered samples 

were weighed in 150 mL beaker and digested 

with 25mL of triacid (nitric acid, perchloric 

acid and sulphuric acid in the ratio of  9:4:1) 

on a hot plate at above 60
0
C. The contents 

were cooled and filtered after adding distilled 

water into a volumetric flask of 250 mL each. 

Finally, the volume was made up to 250 mL by 

distilled water. Heavy metals concentrations in 

the digested samples were determined using a 

Hach DR/4000U UV-visible spectrophoto -

meter using Hachprogrames and Hach 

chemicals. Each sample was analysed for Cr, 

Cd, Cu, Zn, and Mn. 

 

S-1: Waste weir of Lower Lake 

 

S-2: Dhobighat 

 

S-3: Cholla Road near 

kabadkhana 

 

S-4: Near Bhanpura 

 

S-5: Islamnagar near bridge 

 

S-6: Islam nagar 

 

S-7: Islamnagar capital fish farm 

 

S-8: Pond of capital fish farm 

 

S-9: Agariyakalan 
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S-10: Golkhedi 

 

S-11: Kayampur 

 

S-12: Halali reservoir near 

dam site 

 

 

S-13: Halali reservoir 

 

Fig. 2 : Details of sampling stations 

RESULTS AND DISCUSSION 

Analysis of water samples 

The results of the analysis of water samples are 
depicted in Table 1. During the period of 
investigation the pH of the water samples were 
observed in mild acidic to mild alkaline range. 
This could be on account of high organic load 
through number of sub drains joining Patra Nalla 
releasing carbon dioxide on decomposition, 
which on dissolution in water lower down its pH. 
The high concentrations of Free CO2 in the water 
samples also indicate high decomposition 
activity. The decomposition of the organic matter 
depletes the dissolved oxygen in the water, 
thereby resulting in the reduced concentration of 
dissolved oxygen in the samples. Very low 
concentrations of dissolved oxygen were 
recorded in all the samples collected from the 
Patra drain. Flow of domestic sewage with high 
concentration of organic matter resulted in higher 
BOD and COD values in most of the samples 
collected from the Patra Nalla. As the Nalla 
flows, it also carries a lot of silt along with its 
course of flow. High concentrations of 
suspended solids, colour and turbidity were 
therefore recorded in the water samples collected 
from the Patra drain. Domestic activities also add 
up high amount of dissolved inorganic nutrients 

in the water samples. The samples collected from 
the Patra Nalla also have high concentrations of 
nitrate and phosphate, which resulted in the 
hypertrophic conditions. Results of the analysis 
further depicted that the major nutrients were 
present in very high concentrations and ranges 
e.g. Nitrate-Nitrogen (2.025mg/liter to 
3.336mg/liter), Total Phosphorus (2.025mg/liter 
to 2.952mg/liter).  

Heavy metals in water 

The concentrations of toxicological parameters 

like lead, nickel, chromium etc in water were 

recorded in lower ranges (Pb 0.098mg/liter to 

0.156 mg/liter), (Ni 0.009mg/liter to 

0.019mg/liter), (Cr 0.016mg/liter to 

0.028mg/liter), (Cd below detectable limit), (Cu 

0.009mg/liter to 0.017mg/liter).  

In general the water quality analysis of the water 

samples collected from the Patra drain reveals 

high concentrations of organic matter and 

inorganic nutrients,  certain toxic heavy metals 

are also been recorded above the 

acceptable/permissible limit given in BIS : 2012. 

However results of sewage water obtained as 

above are also found below permissible limit of 

FAO and WHO
16 

except lead. Higher values of 

lead may be due to leachate of adjacent trenching 

ground of BhanpurKhanti. 
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Table 1 : Results of water samples collected from different sampling points of Patra drain 

S/N Parameter S-1 S-2 S-3 S-4 S-5 S-6 S-7 S-8 S-9 S-10 S-11 S-12 S-13 

1 pH 7.05 6.73 6.74 6.6 6.81 6.98 6.84 8.06 7.05 7.09 7.18 7.75 7.84 

2 Water temp. (
o
C) 19.3 20.1 21.1 21.4 18.6 19.3 18.2 19.6 20.3 21.2 22.3 20.8 21.2 

3 Colour 784 775 845 789 741 779 856 743 765 713 618 632 641 

4 Turbidity (FAU) 165 145 156 123 147 156 127 147 132 156 189 146 132 

5 
Conductivity  

 ( mS/cm) 
0.31 0.34 0.62 0.71 0.69 0.69 0.66 0.41 0.35 0.18 0.33 0.14 0.15 

6 TDS (mg/L) 189.1 207.4 378.2 433.1 420.9 420.9 402.6 250.1 213.5 109.8 201.3 85.4 91.5 

7 TSS (mg/L) 86.9 82.3 87.4 88.5 84 83.6 87.1 88.2 76.5 74.1 86.9 96.3 85.2 

8 DO (mg/L) 2 1.6 Nil 1.6 2.4 2 3.2 4 2.8 2.8 4.8 6 5.6 

9 Free CO2 (mg/L) 4 6 8.2 6.4 7.2 4.2 6.4 Abs 4.2 2 4.6 3.2 Abs 

10 
Total hardness 

(mg/L) 
214 198 320 262 284 282 350 160 330 364 156 110 118 

11 
Calcium hardness 

(mg/L) 
147 128.1 170.1 157.5 163.8 186.9 157.5 94.5 199.5 283.5 109.2 84 73.5 

12 Mg hardness (mg/L) 97 69.9 149.9 104.5 120.2 95.1 192.5 65.5 130.5 80.5 46.8 26 44.5 

13 
Total alkalinity 

(mg/L) 
284 310 830 610 912 616 612 244 640 536 200 140 156 

14 Bicarbonate alkalinity 

(mg/L) 
284 310 830 610 912 616 612 240 640 536 200 140 150 

15 Carbonate Alkalinity 

(mg/L) 
Abs Abs Abs Abs Abs Abs Abs 4 Abs Abs Abs Abs 6 
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S/N Parameter S-1 S-2 S-3 S-4 S-5 S-6 S-7 S-8 S-9 S-10 S-11 S-12 S-13 

16 Chloride (mg/L) 55.9 64.9 70.9 74.9 73.9 74.9 70.9 75.9 71.9 72.9 76.9 64.9 78.9 

17 
Total Nitrogen 

(mg/L) 
12.3 14.5 12.2 14.5 15.6 17.8 16.4 14.5 19.7 14.4 17.8 16.5 17.2 

18 Nitrate(mg/L) 3.214 2.564 2.558 3.014 3.214 3.336 3.14 2.569 2.564 2.364 2.125 2.025 2.147 

19 
Total Phosphorus 

(mg/L) 
2.336 2.564 2.148 2.654 2.025 2.147 2.364 2.225 2.395 2.856 2.147 2.319 2.952 

20 
Inorganic Phosphorus 

(mg/L) 
1.324 1.256 1.254 1.241 1.023 1.564 1.223 1.478 1.564 1.458 1.546 1.112 1.753 

21 
Organic Phosphorus 

(mg/L) 
1.012 1.308 0.894 1.413 1.002 0.583 1.141 0.747 0.831 1.398 0.601 1.207 1.199 

22 BOD (mg/L) 42.2 44.6 48.8 47.2 36.6 48.2 44.6 41.2 46.8 52.6 44.8 52.2 46.4 

23 COD (mg/L) 130 144 152 144 112 152 140 126 152 164 144 162 142 

24 Zinc  (mg/L) 0.018 0.022 0.024 0.032 0.017 0.023 0.034 0.036 0.045 0.028 0.032 0.029 0.021 

25 Iron (mg/L) 0.023 0.032 0.42 0.021 0.041 0.032 0.021 0.025 0.032 0.024 0.027 0.023 0.027 

26 Copper  (mg/L) 0.014 0.011 0.009 0.008 0.012 0.017 0.013 0.007 0.009 0.016 0.015 0.011 0.007 

27 Cadmium  (mg/L) BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 

28 Chromium (mg/L) 0.023 0.028 0.032 0.016 0.023 0.028 0.024 0.029 0.019 0.023 0.024 0.021 0.019 

29 Nickel (mg/L) 0.015 0.016 0.013 0.018 0.019 0.017 0.016 0.012 0.018 0.011 0.013 0.017 0.009 

30 Lead (mg/L) 0.103 0.098 0.114 0.128 0.132 0.147 0.112 0.132 0.146 0.11 0.139 0.167 0.156 
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Microbiological observation 

Microbiological analysis of the water samples 

collected from 13 points of  Patra Nalla also 

depicted higher values of both fecal as well as 

total coliform in almost all the station.  The 

excepional high value of Total Coliform 

recorded at Station 11 and 12 May be 

resultedto high decomposition of dead animal 

carcasses often disposed in this area (Fig. 3) 

The untreated water  from the nalla is used for 

washing the vegetables during harvestation and 

before supply to local market hence that might 

ressult in promulgation of the pathogenic 

bacteria in the consumers. 

            

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3 : Microbiological analysis of water samples collected from various stations of PatraNalla 

Analysis of vegetable crops 
During the period of investigation the standing 

vegetables crops viz, Beet root, Spinach, Onion 

and Zinger cultivated by the local farmers, were 

collected from the agricultural fields adjoining 

the Patranalla. These fields were observed to be 

irrigated with the water from PatraNalla. 

Selective parameters like concentration of 

calcium, magnesium, chloride and phosphorus 

were analyzed in Beet Root, Spinach and onion 

and Zinger crops along with few toxic heavy 

metals. The objective was to evaluate the 

contamination of selective toxic compounds 

present in the water of PatraNalla on 

agricultural crops. The results of the major ions 

and the heavy metals in parameters in Beet root, 

Spinach, Onion and Zinger is shown in Table 2. 

During the period of study calcium content was 

observed in the range of 26.46 ppm to 52.92 

ppm. The minimum content was recorded in 

onion whereas the maximum content was 

observed in Spinach. Similarly chloride was 

observed to be very high in Beet root. 

Magnesium content varied from 3.4 ppm to 

18.47 ppm, maximum being in Beet root. High 

value of Chloride was also observed in Spinach 

(549.4 ppm) and Beet root (519.4 ppm). 

Phosphorus concentration in the vegetable 

cropsranged from 4.103 ppm to 7.198 ppm. 

Heavy metal contents in crops sampled from the 

area were mostly below the detectable limits 

orin lower ranges as per the standard of FSSAI, 

2011 (Food not specified/other food). 

Concentration of Cadmium, Chromium and Pb 

were recorded below detectable limits, while 

zinc and iron were found in traces. The 

investigation of various parameters in water 

sample during the course of investigation 

reveals a highly polluted state of the drain. 

Many sewage drains join the Patra drain from 

various parts of the city and resultant discharge 

of the sub drains further deteriorate the water 

quality of the Patra drain. Use of sewage water 

for irrigation has also been reported by several 

studies.
17-18

 Results of a case study in 

Kurukshetra district of Haryana showed that use 

of domestic sewage for irrigation in various 

proportions improved the organic matter to 1.24 

- 1.78% and fertility status of soils especially up 

to a distance of 1 km along the disposal 

channel. The study also reported traces of NO3
-

N (up to 2.8 mg/L), Pb (up to 0.35 mg/L) and 

Mn (up to 0.23 mg/L) in well waters near the 

disposal point, which indicated initiation of 

0
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ground water contamination.In present study 

also reveals the accumulation of few metals 

though reported in low concentration, may 

contaminate the nearby ground water resources 

in coming years thereby increasing the chance  

of health hazards for the adjacent habitations. 

Further the waste water is ultimately let in to the 

Hallali Dam, the water of which showed high 

BOD and COD values to extent of 46.4mg/liter 

and 142 mg/liter respectively (Table 2). 

Table 2 : Analysis of vegetable samples 

Parameters Beet root Spinach Onion Zinger FSSAI Standard * 

Ca Content (ppm) 35.28 52.92 26.46 26.46 Not available 

Mg Content (ppm) 18.47 3.4 4.13 4.13 Not available 

Chloride (ppm) 519.4 549.4 79.9 79.9 Not available 

Phosphorus(ppm) 4.15 7.198 4.103 4.103 Not available 

Zinc (ppm) 0.002 0.004 0.001 0.013 50.0 ppm 

Iron (ppm) 0.112 0.143 0.117 0.133 Not available 

Copper (ppm) 0.014 0.011 0.017 0.009 30 ppm 

Cadmium (ppm) BDL BDL BDL BDL 1.5 ppm 

Chromium (ppm) BDL BDL BDL BDL 20 ppb (for refined sugar) 

Nickel (ppm) 0.001 0.001 0.003 0.001 1.5 ppm  

Lead (ppm) BDL BDL BDL BDL 2.5   

*Food Safety and Standards (contaminants, toxins and residues) Regulations, 2011 

The Dam is also used for fish culture apart 

from being a potable water resource for the 

local people.One of the major problems of 

deterioration of water quality in PatraNalla is 

the discharge of raw sewage from the dense 

human habitation. Besides washing activities 

and effluent from workshops being discharged 

from few places are also observed to be 

responsible for degradation of the water 

quality. Dumping of dead animals is another 

reason as carcasses are often seen disposed in 

the PatraNalla. The water from this Nalla in 

the downstream is also extensively used for 

cultivation of agricultural crops like Beet root, 

Spinach, Dhania, Ginger and other vegetables. 

The main reasons of sewage irrigation are 

drought, high content of plant nutrients and 

year-round access of farmers to this source. It 

is estimated that the application of 40cum of 

sewage effluent can add 100-200 kg N, 6-20 

kg phosphorus and 100-250 kg potassium, 

eliminating the need for artificial 

fertilizers.
19

The waste water from the Nalla is 

mainly used for raising vegetables and fodder 

crops because of easy availability and the 

demands from the nearby markets.However, 

the use of raw sewage in agriculture is not 

without danger. The major risk in utilizing raw 

city effluent is food contamination by 

pathogenic micro-organisms and outbreak of 

water-borne diseases. 

Untreated city effluent may contains full 

spectrum of pathogens (helminthes, protozoa, 

enteric bacteria and viruses) found in urban 

population and many of these can survive for 

several weeks when discharged into the fields. 

There are public health concerns for producers, 

handlers, consumers and communities using 

wastewater around production areas. These 

potential health risks are a major constraint of 

current wastewater use practices, and can 

possibly limit its long-term sustainability 

(Status of environment, India, 1993). In present 

study irrigation of the crops with the water(Fig. 

4) from PatraNalla which has very high 

bacterial contamination may result in outbreak 

of diseases. Irrigation with raw sewage 

containing high level of trace elements and 

heavy metals is likely to be toxic to plants and 

also poses risk to human health.
20

 Heavy metal 

in sewage effluent for most developing 

countries is mainly related to the mixing of 

domestic and industrial wastewater in the same 

sewage system. 
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Fig. 4 : Use of sewage water for irrigation 

Generally farmers grow leafy vegetables and 

those vegetables whose edible portions are 

root that flourish under or near the ground 

e.g., spinach, lettuce, radish, carrot, sugar 

beet, cabbage, cauliflower, etc. accumulate 

higher amounts of heavy metals like 

cadmium, lead, zinc, copper, nickel, 

manganese.
21

 

Table 3 : Comparison of values with BIS standards 10500: 2012 

Parameter Range 

As per BIS 

Acceptable limit 

(Drinking water) 

As per BIS 

Permissible limit 

(Drinking water) 

Conclusion 

based on present 

observation 

Colour Hazen Unit 618-856 5 15 
High colour 

content 

pH value 5.93 to 6.8 6.5- 8.5 No relaxation Moderate values 

Turbidity (JTU) 123-189 1 5  

TDS (mg/L) 
329.4 to 

1030.9 
500 2000 

Values are  

slightly higher  

Chlorides (mg/L) 
109.89 

to147 mg/l 
250 1000 

Values are well 

within limits 

TH (mg/L) 180 to 300 200 600 

values within  

limit but  

alarming 

Nitrate (mg/L) 
0.780 to 

7.181 
45 No relaxation 

values below  

limit  

Zinc (mg/L) 
0.017 - 

0.045 
5 15 

values below 

limit 

Iron (mg/L) 0.021-0.041 0.3 No relaxation 
values below the 

limit 

Copper (mg/L) 0.007- 0.017 0.05 1.5 
values below the 

limit 

Cadmium (mg/L) BDL 0.003 No relaxation - 

Chromium (mg/L) 0.016-0.016 0.05 No relaxation Present in traces 

Nickel (mg/L) 0.009-0.019 0.02 No relaxation Present in traces 

Lead (mg/L) 0.098-0.156 0.01 No relaxation Present in traces 



ISSN  0973 – 6921 ; E – ISSN 2319 – 5983                                                   J. Environ. Res. Develop. 

Journal of Environmental Research And Development          Vol.11 No. 03, January-March 2017 

555 
 

Table  4 : Comparison of values with CPCB standards 

Designated- 

Best-Use 

Class of 

water 
Criteria 

 

Present range 

Conclusion 

based on  

observation 

Drinking 

water source 

without 

conventional 

treatment but after 

disinfection 

A 

Total coliform organism 

MPN/100 mL shall be 

50 or less 

Total coliform 

10000 to 860000 

MPN/100mL 
Not suitable as 

all the values 

are beyond 

permissible 

limits 

pH between 6.5 and 8.5 pH 5.93 to 6.8 

Dissolved oxygen 6 

mg/L or more 

Dissolved oxygen 

2 to 10 mg/L 

Biochemical oxygen 

demand 5 days 20°C 

 2 : mg/L or less 

BOD 36.6-52.2 

mg/L 

Outdoor bathing 

(organized) 
B 

Total coliform organism 

MPN/100 mL shall be 

500 or less pH between 

6.5 and 8.5 

Total coliform 

10000 to 860000 

MPN/100 mL 
Not suitable as 

TC and BOD 

are 

exceedingly 

high 

Dissolved oxygen 5 

mg/L or more 

Dissolved oxygen 

2 to 10 mg/L 

BOD 5 days 20°C 

3mg/L or less 

BOD 36.6-52.2 

mg/L 

Drinking water 

source after 

conventional 

treatment and 

disinfection 

C 

Total coliform organism 

MPN/100 mL shall be 

5000 or less 

Total coliform 

10000 to 860000 

MPN/100 mL 
Not suitable as 

all values are 

beyond 

permissible 

limit 

pH between 6 to 9 pH 5.93 to 6.8 

Dissolved Oxygen 

4mg/L or more 

Dissolved Oxygen 

2 to 10 mg/l 

Biochemical Oxygen 

Demand 5 days 20°C 3 

mg/L or less 

BOD 36.6-52.2 

mg/ L 

Propagation of 

Wild life and 

Fisheries 
D 

pH between 6.5 to 8.5 pH 5.93 to 6.8 

Not suitable as 

per pH and 

DO 

Dissolved Oxygen 4mg/ 

L or more 

Dissolved Oxygen 

2 to 10 mg/ L 

Free Ammonia (as N) 

1.2 mg/ L or less 

Free Ammonia 

not done 

Irrigation, 

Industrial cooling, 

Controlled waste 

disposal 

E 

pH between 6.0 to 8.5 pH 5.93 to 6.8 

Not suitable on 

the basis of pH 

Electrical Conductivity 

at 25°C micro mhos/cm 

Max.2250 

Electrical 

Conductivity 0.14 

to 0.69 ms/cm 

Sodium absorption 

Ratio Max. 26 

Sodium 

absorption Ratio 

Not done 

Boron Max. 2mg/ L Boron not done 

Below-E Not meeting A, B, C, D and E Criteria 
Falls under this 

category 
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Studies in China, Japan and Taiwan indicate 

that the rice accumulated high concentrations 

of cadmium and other heavy metals when 

grown in soils contaminated with irrigation 

water containing substantial industrial 

discharges.
22 

These examples indicate that 

certain food crops have a higher possibility of 

transferring heavy metals to humans. Most 

heavy metals are carcinogenic and cause 

mental disorder, respiratory problems and 

hormonal imbalance.Heavy metals, therefore, 

remains concern especially in instances where 

industrial effluent is an important factor.
23

 In 

addition, health risks of heavy metals can be 

looked at from an occupational hazard point of 

view where chemical pollutants in wastewater 

can cause harm to farmers as a result of direct 

contact with water during farming.
24

 

CONCLUSION 

The study was carried out to have first hand 

information on characteristics of waste water 

and impact of waste water on soil, and 

vegetable crops being cultivated in adjoining 

areas of PatraNalla. Based on present 

investigation, it can be concluded that the 

water quality of PatraNalla in present form is 

not suitable for any use if compared with the 

standards either of CPCB or BIS (Drinking 

Water-Specification) (Second Revision), IS 

10500: 2012 (Table 3 and Table 4) and may 

be hazardous with the prolonged use for 

cultivation of the crops as the untreated water 

may result in biomagnifications of the toxic 

substances (FSSAI, 2011) nevertheless they 

are present in traces. 
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