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major concern for organizations attempting to combat
environmental degradation. If we study of primitive history,
we find that most of developed and famous historical cities
develop near bank of river because requirement of water for

1. INTRODUCTION

Eonomic growth has been regarded as the primary driver
of global growth since the days of the industrial and
technological revolutions. Industrial pollution has become a

*Corresponding author:

E-mail address: Sarwat Jahan <sarwatj1995@gmail.com >.

https://doi.org/10.56532/mjsat.v3i2.144

2785-8901/ © 2023 The Authors. Published by Penteract Technology.

This is an open access article under the CC BY-NC 4.0 license (https://creativecommons.org/licenses/by-nc/4.0/).


https://mjsat.com.my/
https://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.56532/mjsat.v3i2.144
https://creativecommons.org/licenses/by-nc/4.0/

Sarwat Jahan et al./ Malaysian Journal of Science and Advanced Technology 112

stay alive. Humans are completely depended on water for
different types of activities. But due to globalization and
industrialization, the requirement of water for their
functioning activities and therefore contamination of surface
water and groundwater also increase. Increases pollution of
water raises a question mark on existence of life. After
organization of industrialization, rapidly increase pollution
into river water. The people using river water for long time,
after river water polluted suddenly moves to use of
groundwater. Now everybody were depends on groundwater
and complete their all requirements, polluted water bodies lose
the visual nature. No, any substitute matters are available
which can alternate with water. These industrial effluents
clutch a wide range of pollutants. Viz, petroleum hydrocarbon,
chlorinated hydrocarbon and heavy meats, various acids,
alkalies, dyes and other chemicals that greatly alter the water
quality. These wastes will create water pollution if they are
released into aquatic habitats without being adequately treated,
[1]. Arsenic, cadmium, and chromium are vital pollutants
discharged in wastewater, and the industrial sector is a
significant contributor to harmful pollutants [2].

2. INDUSTRIALIZATION

Industrialization is the social and economic
revolution of a human being from an agricultural to an
industrial land. Aspect of a lager modernization process in
which social revolutionize and economic progress are
inextricably correlated to technological modernization.
Exclusive economic organization for manufacturing.
Industrial expansion plays a key role in economic
development of a nation. Industrial development is
compulsory for transformation of agriculture since chemical
fertilizers, pesticides, herbicides etc. are all industrial goods
that are crucial to enhance the production and also, it uplifts
the evolution of science and technology. Severe lack of capital
is the primary issue of Indian economy. With the support of
obvious and hub wealth, industry can acquire enhanced profit
that can be rejuvenated for development and growth.
Industrialization ~ aids in  the  advancement  of
trade.Industrialization causes water pollution. Water pollution
mostly comes from five different sources:—Sewage,
2.Agricultural —Run -off, 3. Industrial Effluents, 4. Septic
Tank Waste, and Septic and, 5. Storm water runoff. Industrial
water pollution is bring on by the discharge of hazardous
chemicals and other substances into water, rendering it flabby
for drinking and other uses. Although 70% of the planet is
covered in water, only bodies of water like lakes, ponds,
rivers, reservoirs, and streams are essential for our existence as
well as the survival of all other types of life. Industrialization,
agricultural production, and metropolitan life have resulted in
the dreadful conditions and contamination of the environment,
negatively disturbing the water bodies, (rivers and oceans)
essential for life, ultimately disturbing human health and
sustainable social growth [3]. Industrialization impact show in
figure (1).
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Fig.1. Impact of rapid industrialization on environment

3. INDUSTRIAL POLLUTION

Humans were able to advance further into the 215t century with
the advent of the industrial revolution. Technology advanced
quickly, science advanced, and the manufacturing age
dawned. Individual pollution was introduced as a result of all
of these changes. Previously, industries were small factories
that polluted the environment primarily with smoke. However,
because the number of factories was limited, and they only
worked a limited number of hours per day, pollution levels did
not rise significantly. However, when these factories are
scaled up to become industries and manufacturing units. The
issue of industrial pollution becomes more prominent.
Industrial pollution is any type of pollution that can be traced
back to industrial practices. The majority of global pollution
can be traced back to industries of some kind.

4. INDUSTRIAL EFFLUENTS

Industrial effluents are liquid wastes produced during
industrial processes. In India, rapid industrial development has
resulted in a serious waste disposal problem. It is the major
source of natural water pollution because the majority of it is
discharged into nearby river sources. This increases the
pressure on wastewater management and can eventually lead
to a point sources pollution concern, which not only worsens
environmental pollution but also poses serious health risks.

5. SOURCES OF INDUSTRIAL EFFLUENTS

The effluents of the industries give a great deal of
influence on the pollution of the water bodies, these effluents
can alter the physical, chemical and biological nature of the
receiving water body [4]. Show in figure (5).

5.1 Sugar industry effluents

Uttar Pradesh is the traditional producer of sugar and has
the second rank with approximately 105 sugar industry
producing more or less 1.1 million tons of sugar annually out
of total 380 factories distributed in India producing 4.1 million
tons of sugar produces annually [5]. Saraya sugar mill Sardar
Nagar, Gorakhpur, major product, sugar mill also generates
various by products which cause significant impact on the
environment. Sugar mill generates in various steps release
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molasses, alcohol, many by — products and liquid wastes and
major pollutants for the local rivers and lakes [6-7]. In India,
use of phosphoric acid and sulfur dioxide through clearing of
sugar cane juice is the main reason for the incidence of algal
bloom which subsequently colors this dark and increase BOD,
COD, Suspended solids(SS), unpleasant odor and heavy
metals (Fe, Cu, Zn, Mn, Pb)[8]. High value of COD
indicators, the high organic load due to recalcitrance of
chemicals that have escaped biodegradation [9]. Further, these
heavy metals present in aquatic ecosystem may accumulate
fish and enter into human metabolism through their
consumption and results in bioaccumulation [10].

5.2 Paper and Pulp industrial effluents as sources of
pollution

Paper and pulp waste is serving threat to aquatic life
because its effluents characteristically contain very high COD,
BOD and strong color [11]. The presence of lignin in the
waste, which is derived from raw cellulose material and is not
easily biodegradable, makes the COD/BOD ratio of the waste
very high. The effluents contain a high concentration of
suspended particulate material. [12]. Paper and pulp industry
effluents are fatty acids and resin acids are toxic compound
(fig.2). In particular, resin acid is considered the major factors
in the toxicity of these effluents [13-14]. Chlorinated
Complexed by products like Trichlorophenol, Trichloroguicol,
Dichlorophenol, Dichloroguicol, pentachlorophenol, Dibenjo-
p-dioxin and Benzofuran became the main components of the
effluents [15-16]. Which are responsible for higher biological
and chemical oxygen demand (COD) [17]. Out of which
dioxin accumulate in fatty tissue of animals exposed to paper
mill effluents creating and reached to humans by food chain
and causes reproductive and developmental problems, damage
the immune system, interfere through hormones and also lead
to cancer [18]. A high value of physic-chemical parameters
like color, pH, suspended solid, BOD, and cod in the treated
effluent as per Indian standards was observed by Bhatnagar
[19]. Similar findings by other workers corroborate the cause
of pollution of aquatic bodies due to paper and Kraft mill
effluents, [20, and 21].

Wood Preparation
wood preparation :- effluents from this surces contains suspended

solids, BOD, drit, grit, fiber etc

Pulping Section

effluents from pulping section contains BOD,COD,AOX,VOXs,
color,resns,fatty acids etc.

Plup Washing

effluents contais high pH, BOD, COD, suspended solids, dark brown,
color.

Pulp Bleaching

effluents contain dissolves lignin, carbohydrates, color, COD,AOX,
organo chlorine compounds etc.

paper making process releaes particulate waste, organic compounds,
inorganic dyes,COD, acetone etc.

Fig. 2.Paper and Pulp industrial bleaching effluents

5.3 Chemical fertilizer industrial effluents

India is the world’s second- largest consumer of fertilizer,
followed by china. The Indian fertilizer industry meets 80
percent of its urea fertilizer needs [22]. Effluents from
fertilizer industry contain highly toxic chemicals that may
pollute the aquatic environment adversely. The nitrogen
fertilizer effluents have been considered as serious pollutants
as it has heavy metals, ammonia, urea, high pH and low DO
[23]. Groundwater contamination by nitrate is a growing
problem throughout the world due to intensive use of
fertilizers in agricultural [24]. Causes several health disorders
namely, Methaemoglobinemia, gastric cancer, goiters, birth
malformations  hypertension, etc. [25]. According to
Sundaramoorthy and his co-workers [26], fertilizer industry is
one of the major water consuming industry and responsible for
water and soil contamination adequately. Ammonia is the
main ingredient of fertilizer exists in two interchangeable
forms in water, i.e. unionized ammonia (more toxic) and
ammonia ions (less toxic) and their ratio can be controlled by
pH and temperature [27]. Heavy metals and other dissolved
contaminants have been identified by EPA 2000 [28] as
primary toxicant, i.e. these are persistent, bioaccumulative,
and toxic. An investigation of the effluent of a fertilizer
industry in Sultanpur, Uttar Pradesh showed comparable
results to the same from other places. It was reported that the
light-brown effluents had higher pH, EC, COD, TDS,
nitrogen, phosphate, sulfate content, and low level of
dissolved oxygen and presence of heavy metals [29]. These
results indicate that waste containing hydroxyl and
Chlorosubstituted derivatives of benzene may pose a greater
toxicity problem to micro biota than wastes containing
methyl- substituted derivatives. The nitrification stage of the
nitrogen cycle will also be greatly impaired in the presence of
these groups of chemicals in a river [30].

5.4 Textile industrial effluents

In India, textile industry is considered as important
sources of income as well as cause of pollution; during series
of processes it consumes and generates ample quantity of
water/effluents (containing dyes, heavy metals, organic and
inorganic wastes), fuel and variety of chemicals [31]. It was
observed that the textile effluents deteriorates the quality of
receiving medium and impose threat to inhabitants [32].
Manikandan et al. [33] has reported that textile industry
effluents discharge was turbid and colored, loaded with
organic and inorganic constituents, hardness (due to higher
concentration of sulfate, chloride calcium and magnesium),
alkalinity, pH, conductivity and low BOD (Biological Oxygen
Demand)/COD (Chemical Oxygen Demand) ratio which
indicate the existence of large quantity of non-biodegradable
organic matter being inappropriate for direct discharge in
water bodies without treatment. Similar reports also suggested
that the values of most Hydrobiologcal parameters were
higher than the permissible ranges in drinking water, there by
rendering the aquatic bodies polluted and unfit for agriculture,
[34]. Industrial activities like electroplating, metal cleaning
and dyeing processing, cement, and leather tanning are the
major sources for releasing chromium (particularly chromium
sulfate) and aromatic amines into the environment, having
carcinogenic effect on human health [35]. The effluent
handling in textile industry involves the elimination of
suspended solids and the reduction of the effluent quality
using methods like screening, sedimentation, neutralization,
Mechanical flocculation, and chemical coagulation [36].



Sarwat Jahan et al./ Malaysian Journal of Science and Advanced Technology 114

Sources of hazardous effects to environment associated with
textile dyeing (fig.3).

Synthetic dye manufacturing
(hazardous metal content and
chemical)

Textile Dying Proceses ( release
of at toxic harmful gases,
vapours during the dying

procese)

Effluents Discharges (disposing
used dye bath to natural
environment)
Dyed and finished textile product
(may liberate carcnogenic or toxic
species duringservices life)

Fig. 3. Possible Sources of hazardous effects to environment
associated with textile dyeing

NNV

5.5 Pharmaceutical effluents

The pharmaceutical industry in India is the world’s third-
largest in terms of volume and stands 14th rank in terms
disposes off their effluents into the streams either directly or
after partial treatment [37]. Several pharmaceuticals
production facilities were found to be sources of much higher
environmental concentrations than those caused by the
applications of drugs [38]. Trace number of pharmaceuticals

in drinking water for longer duration may cause considerable
adverse effects to human health and aquatic life, [39].
Pharmaceutical is one of the major industries that pollute the
water bodies in large amount as they use about 99% of water
for the production of recipients. The water released from this
industry is generally from drug manufacturing area that
consists of various toxic elements that are injurious for both
human and animals (fig 4). Different treatment methods such
as coagulation, reverse osmosis, flocculation, and membrane
filtration, are useful to reduce the existence of elements like
BOD (Biological Oxygen Demand), COD (Chemical Oxygen
Demand), TSS (Total Suspended Solids), and TDS (Total
Dissolved Solids) from the effluent [40].

' Y

Characteristics of pharmaceutical
pllutants

« Biological low concentration

* Antibiotc resistance

» mixture effects

« Endocrine disruptors

« Ecosystem damage

» Chronic exposure

« Persistance of pseudo-persisteance

Fig. 4. Pharmaceutical effluents consists of various toxic
elements that are injurious for both human and animals

Table 1. Updated Status of Common Effluent Treatment Plants (CETPs) in Ganga Mainstream (2020-21) [82] [83].

CETP Coordinat Installed Utilized Type of Technology Compliance status/ date of
Name/ es Capacity capacity Units monitoring
District (Lat/Long (MLD) (MLD) (Operational
) member
Units)*
Latest inspection: 12.03.2021
Compliance 26.417256 36 (09 34.35 Tannery UASB Compliance status: Non
status/ date , industrial (345) complying W.R.T. TSS (135 mg/I
of 80.421362 +27 compared to norm of-100 mg/l),
monitoring sewage) BOD (160 mg/I compared to norm
of- 30 mg/l), COD (672 mg/I
compared to norm of-250 mg/l) and
sulfide (37.76 mg/l compared to
norm-2 mg/l).
0.56-0.998 Latest inspection: 15.03.2021
CETP, Site- 26.559445 2.15 (February, Tannery ASP with Compliance status: Non
11, Unnao , 2021) and (15) Extended complying
Unnao City, 80.513877 0.64-0.997 aeration W.R.T. Sulfide (11.52 mg/I
UP (March, compared to norm-2 mg/l) and Oil
2021) & Grease (18.5
mg/l compared to norm-10 mg/I)
Latest inspection: 15.03.2021
CETP, 26.483555 4.5 22.06-30.67 Tannery ASP with Compliance status: Non
Banthar , (01.03.2021 (27) Extended complying
Unnao, 80.460844 to aeration W.R.T. chloride (3200 mg/I
UP 14.03.2021) compared to norm-1000 mg/l),

sulfide (30.08

mg/l compared to norm-2 mg/l),
COD (560 mg/l against norm-250
mg/l) and BOD (950 mg/I
compared to 140 mg/l)



CETP,
Pantnagar
(SIDCUL)
US Nagar,
UK

CETP
SIDCUL,
Haridwar,
UK

CETP,
Sitarganj
US Nagar,
UK

CETP,
Rooma
Kanpur, UP

CETP,
Pilakhuwa
Hapur, UP
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28.994201

79.41’2901

29.947136

78.0é0008

29.026727

79.693992

26.366985

80.425640

28.700674

77.672084

4.0

5.2

3.8 (as
per
consent)

1.55

21

13-21

4.5

1.3-1.9

0.489
(February,
2021)

Mixed type
industries
(300)

Mixed type
industries
(511)

Mixed type
industries
(agro based
and
engineering)
(67)

Textile
(11
operational)

Textile
(30
operational)

ASP

MBBR &
extended
aeration

system

ASP

ASP

ASP

Latest inspection: 23.03.2021
Compliance status: Complying

Latest inspection: 17.03.2021
Compliance status: Non
complying

W.R.T. BOD (64 mg/l against
norm-30 mg/l)

Latest inspection: 22.03.2021
Compliance status: Non
complying

W.R.T. Ammoniacal Nitrogen-66
mg/l (against norm-50 mg/I) and
Cyanide-

0.28mg/l (against norm-0.2 mg/l)
Latest inspection: 04.03.2021
Compliance status: Non
complying

W.R.T. BOD (88 mg/l against
norm-30 mg/l), COD (352 mg/I
against norm-

250 mg/l), FDS (5388 mg/I against
norm-2100 mg/l) and sulfide (124
mg/l againstnorm-2 mg/I)

Latest inspection: 22.03.2021
Compliance status: Non
complying

W.R.T. TSS-108 mg/I (against
norm-100 mg/l), BOD-107 mg/I
(against norm-30 mg/l), COD (382
mg/l

(against norm-250 mg/l), FDS-2616
mg/I (against norm-2100 mg/l),
Nitrate-19.3 mg/I (against norm-10
mg/l), Ammoniacal Nitrogen- 95
mg/l (against norm-50 mg/l), and
Iron-3.63 mg/I (against norm-3
mg/l)

Table 2. State-wise STP Status and Sewage generation in front towns of Ganga CPCB 2020 [82].

State

Uttarakhand
Uttar
Pradesh
Bihar
Jharkhand
West Bengal
Total

Approx. Towns Total STPs Installed
Sewage Covered (Sewage capacity of
Generation Treatment monitored
in Ganga Plan STP
front Towns Installed) (Sewage
(MLD) monitored Treatment
Plant)
(MLD)
239.8 16 49 344.64
1,255.2 10 30 1,137.76
480.0 01 05 205
12.0 01 02 12
1,571.5 22 34 535.67
3,558.5 50 120 2,235.07

Operational
Capacity

(MLD)

336.32

1,080.1

160
12
226.99
1,815.41

Utilized Nonoperational

Capacity Capacity
(MLD) (MLD)
226.62 8.3
814.67 57.7

64 45

07 00
185.22 308.68
1,297.51 419.68

115
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* Types of Plants

Type of Waste

« Breweries, Dairies,distillers, Packing Houses, Plup and

Paper, Tanneries, Textiles

High
Suspended « Chemical Plant, Coal Washeries, Iron and Steel
Solids Industries,palm Oil Mills

» Laundries.Metal Finishing,oil Fields,petroleum
Rifineries,tanaries,palm Oil Mils

*Plup And Paper Mills,tanneries,textile Dye
Houses,palm Oil Mills

High Acid

» Chemical Plants,coal Mines,iron And Steel

« Chemical plants, tanneries,laundries,textile finishing

High
» Bottle washing plants,laundries,power plant,textile

Fig. 5. Industrial effluents generated by selected industries.

6. ASPECTS OF INDUSTRIAL EFFLUENT

Wastewater contains several pollutants and toxins
which are considered as most serious risk to the ecosystem
and public health. In worldwide wastewater is characterized
as: (i) Physical: pH, Temperature, turbidity, total suspended
solids (TSS), color, odor (ii) Chemical: COD (Chemical
Oxygen Demand), TOC (Total Organic Carbon), heavy
metals, Dissolved Oxygen (DO), toxic substances,
phosphorus, chlorides, sulfur and other trace elements (iii)
Biological: BOD (Biological Oxygen Demand), microbes like
viruses, bacteria, parasites, oxygen necessary for nitrification
and microbial population [49]. Upon releasing the water
containing these impurities into surface, ground and seawater,
there occurs nutrient depletion, disorderliness of water quality,
and bringing down the DO (Dissolve Oxygen) content which
in turn affects the aquatic ecosystem. Feed and produced water
quality, and production method mainly determines the aspect,
quality, composition, and quantity of the effluent, which in
turn influences the cost of effluent disposal and treatment
methods. Toxins of wastewater could be either organic
(aromatic hydrocarbons, phenols pesticides, phenols, etc.),
inorganic (nitrogen, sulfur, phosphorus, chlorides, heavy
metals such as, Hg, Pb, Cd, Zn, Ag, Ni etc.), radioactive
(nuclear material); according to which pre-treatment and post-
treatment methods are implemented. Moreover, other
industrial effluents such as manufacture of cement, cannery,
metal containers, synthetic resins and polymer, soft drinks,
soap and detergent, viscous rayon, gelatin, explosives, bleach-
liquid, dye, asbestos, chlor-alkali, metal-pickling, coffee-
pulping, slaughterhouse, meat-pickling, etc., contributes in
environmental contamination in adding to the main industrial
wastewater. Therefore, in order to protect the ecosystem and
the general public’s health, effluent treatment method must
adhere to the terms of regulations the characteristics of the
effluent that is discharged in water streams.

7. PROMINENT POLLUTANTS OF CONCERN IN
INDUSTRIAL EFFLUENT AND THEIR EFFECTS IN
ENVIRONMENT AND PUBLIC HEALTH
The main contaminants in industrial wastewater are

nitrogen, phosphorus, hydrocarbons, heavy metals and

microbes. Industries producing hazardous effluents (fig.6)

ADSORPTION

{ ADHESION OF TOXIC COMPONENTS VIA ]

IES PRODUCING
HAZARDOUS EFFLUENTS

Fig. 6. Industries producing hazardous effluents
(Saravankumar et al. 2022)[84].

7.1 Nitrogen and phosphorus

Ammonia is generally present in wastewater, which is the
predominant form of nitrogen, is known to be toxic. The
intake of nitrate containing water could lead to
methemoglobinemia, also called as blue baby’s syndrome, in
infants and other susceptible individuals [41]. Phosphorus is
considered as one of the main eutrophic nutrient which has an
impact on accelerating the chlorine content essential for
disinfection of water bodies, which could increase the risk of
cancer and leads to the stimulation of negative microbes such
as P. fisteria which causes eye and respiratory irritation.

7.2 Hydrocarbons

The existence of hydrocarbon pollutants in wastewater
effluents leads to negative effects on the environmental and
human health impacts such as threat to fisheries, marine
wildlife habitats, human health, and leads to destruction of the
ecological balance [42].

7.3 Heavy metals

Heavy metals present in the effluent have a bent of binding
with proteins, thus changing their confirmation and
inactivating them, which often results in public health’s
complications such as skin irritations, vomiting, nausea,
anemia, upsetting protein metabolism, etc.,[43]. Heavy metals
like zinc, copper, nickel, arsenic,( heavy metals contamination
show in fig. 7) etc., are known for their toxicity, even at
particularly low concentrations, and as a result, they cause
negative threat to human health and flora and fauna of
receiving aqueous bodies. There is a correlation between
arsenic concentrations in biological samples (hair and blood)
from patients with skin diseases and intake of arsenic
contaminated drinking water [44]. Another Bangladesh study
showed that many people suffer from scabies due to river
pollution [45]. Not only that, but water pollution from industry
can also cause skin cancer [46]. Lead is metallic element that
can be hazardous to one’s health and the environment.
Because it is a non-biodegradable substance, it is difficult to
remove once the environment has been contaminated.
Mercury is harmful to the health of animals as it can cause
illness through mercury poisoning. Minamata is well known
case of mercury poisoning in japan.
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Lead (Pb):

Anaemia
,Vomiting
,Encephaopathy,
Waist Dropl

Arsenic (As)
Decreased
Intelligence

Diarrhoea,
Lung Cancer,
Skin Cancer

Murcury (Hg)

Diarrhoea,fever

,vomiting,nause
a, Tremor

Zinc (Zn)
Liver And
Kidney
Failure,
Prostate
Cancer

Nikil (Ni)
Diarrhoea,dia
betes,vomitin

0, Nausea,

Cadmium (Cd) Cancer.

Lung Cancer

Renal Cancer,
Pneumonitis

Fig. 7. Heavy metals contamination

7.4 Microbes

The main pathogenic protozoans found in the industrial
wastewater are Giardia and Cryptosporidium that have the
capability to cause acute and chronic diseases with short-term
and Long-term effects, like degenerative heart diseases and
stomach ulcers with harshness. Consequently, due to large-
scale industrialization and enhance in population density, the
society is dealing with problem regarding wastewater
management. The effluent generated due to industrial
activities comprises a major cause of pollution, which are
great implications on water quality management. Moreover,
the risk of non-biodegradable and intractable pollutants in
water is their possible to survive in natural ecosystems for a
prolonged period and have their capability to accumulate in
successive levels of natural food chain. Considering the
mentioned critical impacts, selection of treatment processes is
necessary for the wastewater effluent prior to being discharged
into the environment. Nitrate contamination in drinking water
may cause goiter in children [47]. A case from Changhua
County, Taiwan also showed that high levels of chromium
pollution were associated with gastric cancer incidence [48].
Pollution exposure experienced by children during critical
periods of development are associated with height loss in
adulthood [50].

7.5 Asbestos

This pollutant is carcinogenic and poses a serious health
risk. Asbestos fibers can be inhaling and cause a risk of
developing asbestosis (fig .8), mesothelioma, lung cancer,
intestinal cancer and liver cancer. A study based on changes in
water quality in the watershed showed that a grade 6
deterioration in water quality resulted in a 9.3% increase in
deaths from digestive cancer [51]. The strength of industrial
organic water pollution is positively associated with infant
mortality and child mortality in less developed nations, and
industrial water pollution is a major cause of infant and child
mortality in these less developed nations [52].

Asbestos fibers

ASBESTOS

tissue

Healthy
lung

Fig. 8. Developing asbestosis in lung.

8. INDUSTRIAL EFFLUENTS IMPACT ON RECEIVING

WATER BODIES

Consequence of urbanization on water quality is result by
a long-term monitoring and study of fecal coliform in stream
water-quality in the city of Atlanta [53]. Organic pollutants
and heavy metals are the main source of pollutants in the river
[54]. There is a close relationship between chemical oxygen
demand (COD) and water and dissolved oxygen (DO) act as
an indicator of water pollution [55]. Major source of river
water pollution are organic pollutants and runoff from
agricultural waste [56]. Main cause of Gomati river pollution
is domestic waste [57]. The Most polluted river in India is
Yamuna River and many industries are located on the bank of
rivers [58]. Son river water pollution generally occurred by
paper mill effluents and thermal power plant and effluents)
[59]. Mula river pollution was reported by Sahu [60]. Due to
municipal effluents, industrial effluents, agricultural run-off
water quality is deteriorating in the river [61]. Sewage
treatment plants are unable to operate properly, and it is the
main risk to river water quality [62]. River pollution affects
food web and hampers public health [63]. Industrial effluents
characteristics provide information about the aquatic habitat
within such rivers and streams into which they are discharged.
Most of these effluents cause great destruction, to which the
microbial creature is the most unfavorably affected. Changes
in the characteristics of water may have serious impact on
aquaculture, fisheries and agricultural production and human
use are evident in the plain regions of the rivers, and hence
they are more vulnerable getting influenced [64], [65] and
[66]. “Status of water quality in India [67]. Discharge,
Brahmaputra River is the largest river in the world and in
Tibet; this river is known as [68].

Table 3. Priority wise number of polluted Indian River

stretches
Priority Health status BOD Value Number of
catego /l stretches
Severely BOD>30 mg/I
polluted
2 Moderately BOD, 20-30 16
polluted mg/l
3 Moderately BOD, 20-10 43
polluted mg/l
4 Mildly polluted  BOD 6-10 mg/I 72
5 clean BOD 3-6 mg/I 175
Total 351

*Data sources CPCB 2018 [81].
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9. IMPACT ON AQUATIC LIFE

The aquatic ecosystem depends on the natural calamity of
the water bodies. Industrial effluents agricultural activities,
urban waste management issues, increase in urbanization[69].
Aquatic environment are pickers for anthropogenic
contamination and industrial wastes and leaks, where
chemicals or solid pollutant.[70]. Phosphorus and nitrates
from fertilizers are detergents contaminate surface waters
where they act as nutrients and encourage the growth of
oxygen consuming algae which decrease the DO levels of
water, killing fish and other aquatic organisms [71]. Industrial
effluents result in the accumulation of poisonous chemicals
such as Arsenic, mercury, cadmium, lead etc., which Kkill
aquatic organisms and capable of reach human body through
contaminated food(i.e., fishes etc.) [72]. Domestic,
commercial and industrial effluents (petroleum refineries,
paper mills, breweries, tanneries, slaughterhouses)
contaminate the water with organic pollutants. These provide
nutrition for microorganisms which decompose the organic
matter and consume oxygen and decrease the DO level of the
aquatic organism thereby kill the aquatic
organisms.[73].Thermal pollution of water drop off the DO
level of the aquatic life form making it incapable of sustaining
of life. Oil pollutants have been known to be responsible for
the birds and fishes [74]. Phytoplankton play an significant
and exceptional role of indicators and pollution purifiers,
through participating in material cycle and energy flow in
streams [75]. Large number can cause the depletion of oxygen
in the water, which will lead to mass mortality of fishes [76].
Temperature is a significant aspect of water biodiversity.
They play a key and irreplaceable role of indicators and
pollution purifiers, through participating in material cycle and
energy flow in lakes [77]. Occurrence and reduces the
recreational value of surface water, which can mar the water
contact sports activities. Their great number can cause the
depletion of oxygen in the water, which will lead to mass
mortality of fishes[78]. The occurrence of rich algal flora
results generally at the place where are high levels of
nutrients, together with favorable environmental situation
[79]. Impact of industrial effluents in marine, land, food chain,
water cycle show in (fig.9).

Destruction of marine and land
ecosystems
Eutrophication, effect on Food Chain
Effect on human health and diseases,
Water Cycle

Effect on ground water system and
impact on agriculture

Shortages of water for drinking and

other purposes

Fig. 9. Impact of industrial effluents

10. URBAN INDUSTRIAL EFFLUENTS AS A GROWING

GLOBAL CHALLENGE

Several global studies have been conducted recently to
calculate the amounts of wastewater and provide projections
for the future. Qadir et al. [80] calculated the 380 billion m3 of
wastewater was produced worldwide each year. The amount
of daily wastewater created is anticipated to rise by 24% (470
billion m3) by the end of the era in 2030 and by 51% (574
billion m3) by 2050 based on the rate of population expansion
and urbanization (fig.10). It should be mentioned that Asia
produced the most wastewater globally, accounting for 42%
(159 billion m3) of the total amount produced worldwide. It is
predicted that wastewater generation will increase to 44% by
2030, by 2030, necessitating care.

300 ——Asia ~@—Europe
Middie East And North Africa

e~ Oceania

—w—Latin America and Caribbeans
~===North America
250 Sub Saharan Africa

200

150

Wastewater volume (Billion m®)

50

0
2015 2020 2025 2030 2035 2040 2045 2050
Year

Fig. 10. Wastewater production across the different regions of
the world for 2015-2050 (Source: Qadir et al., 2020)

11. PURPOSE OF THIS STUDY

This study scientifically analyzed the impact of
industrial effluents on receiving water bodies, aquatic life and
human health and the outlook of different diseases, focusing
on a complete review of the relationship, system and
influencing factors of water bodies. From the point of view of
limitations, aim of this paper mostly focuses on the research of
environmental science.

12. CONCLUSION

Discharges of industrial effluents into a receiving River in
India regularly result in the presence of India high
concentrations of pollutants in the water and sediment. The
pollutants include shown to be present in concentratins, which
can be lethal to different organisms. The effluents also have
major harmful effects on the water quality of the receiving
water bodies and such as, they are rendered not good for
human use. Government of India has made it mandatory to
treat the effluents before release, non-compliance draws heavy
punishment. All such industries are expected to fit a
wastewater treatment plant/ unit so that the pollution due to
discharge of slude/effluents be minimized if not comletely
closed. Aim of the this literature revies is as follows-
recommendations

e  Furthermore, it is found that, the situation is getting
worse every day as a result of industry’s lack of true and
serious approach to the treatment and disposal of
industrial wastewater.
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e To address industries, stronger legislation needs to be
implemented.

e Serious penalties for such industries are needed.

e Industries should be forced to build treatment and held
accountable for adhering to the rules established for their
activities.

e It is important to raise public understanding of the harm
such actions can do the environment and human health.
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