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Editorial
Dear Readers
The International community under Goal 6 of the Sustainable Development Goals (SDGs) is committed to
attain universal access to safe drinking water and acceptable sanitation and hygiene to all by 2030. This
will help in reducing exposure to a contaminated environment, morbidity and mortality rates. However, an
effective implementation of neatness and hygienic conditions across the country is a major challenge for
Indian governments. The most common reason for such unhygienic and unhealthy conditions has been
the practice of open defecation. Due to this reason, rural people most suffer from water borne diseases.
Similar problems arise in parts of mega cities in especially crowded and unsanitary areas such as slum.
In order to make the country free from open defecation and to provide a safe and healthy environment,
the Prime Minister Mr Narendra Modi created the Swachh Bharat mission. The Swachh Bharat Mission
(SBM) was launched on October 2, 2014 with the aim to have an open defecation free (ODF) India by 2
October 2019. The mission goal is given below. The program has detailed guidelines and manuals for its
implementation. These documents provide information about the options for house sanitation, mason
training, role of gram panchayat and sarpanch and community sanitary complexes etc. The survey results
showed very significant reduction in the prevalence of diarrhoea and a significant improvement in
nutritional indicators.

The Indian government had a few sanitation programs before the Swachh Bharat Mission, but these were
not successful due to a lack of community participation. Central Rural Sanitation Program (CRSP) in
1986 was a such an initiative which was focused upon the personal hygiene improvement and careful
disposal of waste water, garbage and excreta to improve the quality of life of village people. It also
included improvement of privacy and dignity of women. After the failure of CRSP, another program called
Total Sanitation Campaign (TSC) was started in 1991. This was later renamed as Nirmal Bharat Abhiyan
(NBA) in 2012. But due to inefficient planning, the required aims could not be achieved.
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In contrast, the Swachh Bharat Mission has been very successful in achieving its environmental, health
and economic objectives. According to the UNICEF and SIIR (2019) report, relative risk of faecal
contamination of groundwater in ODF villages is 11.25 times reduced as compared to the non-ODF
villages. Similarly, the relative risk of faecal contamination of food traceable to humans in ODF villages is
2.16 times reduced as compared to non-ODF villages. According to the data, the SBM has also
contributed significant economic benefits to the community. Treatment costs for illnesses have been
reduced by Rs. 8,024/- per household every year and lower mortality rates have led to savings of Rs.
17,622/- per household each year.
Jawaharlal Nehru University is also dedicated towards SBM. A separate directorate `Swachh JNU has
been created by the university. The `Swachh JNU’ program is a dedicated mission for making JNU a
plastic free, garbage free campus for providing its residents health and hygienic conditions. I am glad to
present before you this issue of JNU-ENVIS dedicated to `Swachh Bharat Mission’.
Wishing a grand success to SBM

(Umesh Chandra Kulshrestha)
Coordinator, JNU ENVIS RP
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Swachh Bharat Mission: A Milestone Step towards
Cleanliness and Environment Protection in India
Dr. Ram Pravesh Kumar,
Assistant Professor,

School of Environmental Sciences,
Jawaharlal Nehru University, New Delhi - 110067

Swachh Bharat Mission i.e. Clean India

one. For this, Swachh Bharat Abhiyan is

Mission is one of the breakthrough missions in

started to make India clean by the endeavor of

the Indian scenario, emerged from the vision

all the citizens living inside India. The major

of the Shri Narendra Modi, Prime Minister of

objective of this Abhiyan is to pave access for

India. Swachh Bharat mission, a national level

every person to sanitation facilities including

campaign, launched by the Government of

Toilets, Solid and Liquid Waste Disposal

India on October 2, 2014. It is a major step

Systems, village cleanliness and Safe and

towards the cleanliness and protection of a

adequate drinking water supply. The Clean

degrading environment. The Government of

India movement is fully connected with the

India has tribute to Mahatma Gandhi on his

socio- economic-cultural strength and stability

150th birth anniversary celebrated in the year

of the country.

2019, to ensure hygiene, waste management
and sanitation across the nation. Cleanliness
has been given great importance in the Indian
environment. It is well described in our Vedas
and Puranas. Wisdom of Vedas, religious
principles of Hindus, and moral doctrine,
cleanness, taught the lesson of coexistence
between man and his environment which later
on became a part of the daily life of people.
But it is a sad reality of our country that all the
cleanliness and faithfulness is only confined to
religious activities or the kitchen. While,
cleanliness, safeguarding and preserving the
environment

is

basically

inbuilt

in

the

improvement of public health because without
a clean environment public health cannot be
assured. Although the constitution of India
under Articles 48(A) and 51 (A) also teach us it
is the moral

responsibility of the citizens of

India to make their country a clean and green

The mission of the program is to focus on
sanitation, cleanliness and eliminate open
defecation in India by 2019. The Abhiyan is
divided into urban and rural missions taken
over

by Ministry of Urban Development

(MoUD) and Ministry of Drinking Water and
Sanitation (MDWS) respectively. The total
estimated cost of Swachh Bharat Mission
Urban for years 2014-19 is Rs. 62,009 crores
and the same is Rs. 1,34,000 crores for
Swachh Bharat Mission Gramin.
Swachh Bharat Mission also has a huge
economic impact on the country. In the urban
areas, the number of households without
toilets has come down to 14.5 per cent from
18 percent in the last three year. We have a
long way to go to make India completely
Swachh but this Abhiyan will always be
remembered as a landmark in that trajectory.
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Figure 1: Objectives of Swachh Bharat Abhiyan in the Gramin and Urban.

Figure 2: Targets achieved for urban areas by August 2020.

The Government of India (GoI) estimated the

The major goal of Swachh Bharat Abhiyan has

cost of implementation of SBM (U) for all the

been achieved across the country by August

years to be Rs. 62,009 crore. Out of this GoI

2020, which is shown in Figure 2. The results

will fund Rs 14,623 crore and the States or

of the mission are staggering and eye

ULBs shall contribute another Rs 4,874 crore

opening. There were 550 million people

for the mission. Rest of them will be targeted

practicing open defecation (OD) till 2014, 250

from the CSR fund, private sectors and others.

million of them no longer practice OD.
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Over 6.03 lakh villages and 706 districts have

Sanitation coverage has gone up from 42% in

become open defecation free (ODF) by August

October 2014 to 61.26% in August 2020 in the

2020. Eleven 11 states/UTs namely Sikkim,

Gramin areas. 5.85 million Toilets were built in

Himachal

Uttarakhand,

2014-15 against the target of 5 million, 12.7

Haryana, Gujarat, Chandigarh, Daman and

million against the target of 12 million in

Diu, Arunachal Pradesh, Chhattisgarh and

2015-16 and 21.9 million against the target of

Meghalaya had been declared ODF by March

15 million 2016-17. And 22.22 million has

2018.

been built by August 2020.

Pradesh,

Kerala,

*****

Dr. Ram Pravesh Kumar
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Swachhatain School of Environmental Sciences, JNU
Prof. P. K. Joshi
Director, Swachh JNU
School of Environmental Sciences,
Jawaharlal Nehru University, New Delhi - 110067

As a part of the Swachh Bharat Mission of
Government of India to meet its mandate to
promote

and

environmental

develop
hygiene,

the
the

importance
School

of
of

Environmental Sciences with its own resources
and with the support of the Office of Swachh
JNU has always been in the forefront. The
school has given the utmost priority to the
cleanliness and hygiene in the school while
ensuring the classroom, laboratories, offices and
common places maintain a high degree of
environmental well-being. All the laboratories
follow the standard protocols while conducting
experiments; the administration ensures the
basics of institutional hygiene and the students
actively participate in awareness and the best
practices. In one of the most recent initiatives all
the common places, namely corridors and
rooftops were looked for refuse or any kind of
scattered unrequired items. A stock of the
assets was taken for the write-off procedures as
per the University rules, which is ready to
execute. This has ensured maintenance of all
common places, which is in addition to the entire
premise maintenance. The school has also
supported the Office of Swachh JNU through
public talks and organizing events for children
so as to upgrade the awareness in the campus.

A close-up view of the school (a) outside view and
(b) inside view
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The school plans to continue with similar

institutions around the campus are invited for

practices and also envisages for more proactive

the interactions and engagements. Such an

participation

and

holistic approach of developing leadership and

practices with high involvement of the students.

higher student engagement would definitely

In one of the recent initiatives series of activities

show much better results and contribution to

are taken up with higher order of students’

Swachh Bharat Mission of Government of India

involvement wherein experts from different

and the University.

in

debates,

discourses

*****

Prof. P K Joshi
Director, Swachh JNU
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Advanced and Traditional Methods of
Wastewater Treatment
2
3
Ram Babu Pachwarya1, Usha Mina
, AL Ramanathan2, Ramavtar Meena2, Euis Nurul Hidaya

1. Motilal Nehru College, University of Delhi, BJM, Dhaula Kuan, New Delhi, India 110021
2. School of Environmental Sciences, Jawaharlal Nehru University, New Delhi, India
3. Department of Environmental Engineering, UPN "Veteran" Jawa Timur, Indonesia
Email: applicationrbp@gmail.com

Abstract
The analysis of modern solutions for wastewater treatment at small treatment plants showed that such
constructions are carried out in the form of block-modular systems. They can be made from metal,
plastic, rarely, reinforced concrete. Such constructions are used both as individual plants and in low
capacity facilities in the cottage towns, recreational and therapeutic stand-alone institutions, leisure
centers,

etc.

Certain

proposed

technological schemes include the use of feed material. Such

technologies create conditions for the use of facilities in a “ragged” mode, when the water comes to
treatment plants unevenly during the month/year. The feed material allows to save the biomass and to
ensure the maximum fast startup of the biological process of treatment plants. The analysis of modern
solutions for wastewater treatment at small treatment plants showed that such constructions are carried
out in the form of block-modular systems. They can be made from metal, plastic, rarely, reinforced
concrete. Such constructions are used both as individual plants and in low capacity facilities in the
cottage towns, recreational and therapeutic stand-alone institutions, leisure centers, etc. Certain
proposed technological schemes include the use of feed material. Such technologies create conditions
for the use of facilities in a “ragged” mode, when the water comes to treatment plants unevenly during the
month/year. The feed material allows to save the biomass and to ensure the maximum fast startup of the
biological process of treatment plants. The analysis of modern solutions for wastewater treatment at
small treatment plants showed that such

constructions are carried out in the form of block-modular

systems. They can be made from metal, plastic, rarely, reinforced concrete. Such constructions are
used both as individual plants and in low capacity facilities in the cottage towns, recreational and
therapeutic stand-alone institutions, leisure centers, etc. Certain proposed technological schemes
include the use of feed material. Such technologies create conditions for the use of facilities in a “ragged”
mode, when the water comes to treatment plants unevenly during the month/year. The feed material
allows to save the biomass and to ensure the maximum fast startup of biological process of treatment
plants.
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Introduction
The modern solutions for wastewater treatment

tank so that water can pass through many

for small level treatment plants are constructed

cycles of biological process of wastewater

based on block modular type systems. These

treatment.

treatment systems are made up of metal/plastic/

wastewater treatment apply for larger level

concrete. Such treatment constructions are

treatments

suitable for low requirement places like cottage

treatment process sedimentation, coagulation,

towns or individual plants/alone institutions,

flocculation,

colleges, school, centres etc. Such technologies

Secondary treatment process- sludge treatment

develop conditions for facilities in a “split” mode

and disposal anaerobic digestion. oxidation

treatment. The wastewater comes to treatment

pond. oxidation ditch. activated sludge process.

plants unevenly, the feed material present in the

Trickling Filters. Aerated Lagoons. Tertiary

plant allows to save the organic mass and to

treatment process- reverse osmosis, removal of

initiate biological process in the plant, very fast.

phosphate and removal of nitrogen of ammonia,

The design of these reactors/ tanks are specific;

electrolytic recovery, adsorption, ion-exchange,

so water can move from one tank to another

evaporation etc

Some

common

solutions

of

are divided in 3 phases-Primary
equalization,

neutralization.

Common methods used in treatment of wastewater are as follows

Figure 1: Flow Chart Wastewater Treatment Processes.
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Preliminary Treatment:
The main objective of preliminary treatment is

materials such as plastic cans, cloth, wood

the removal of coarse solids and other large

and other larger synthetic and other objects

materials often found in raw wastewater

present in wastewater are usually removed by

including grit, oil, grease, large floating and

metal bars, acting like strainers as the

suspended solid matter. Removal of gross
solids

from

wastewater

is

generally

accomplished by passing waste water through
mixed or moving screens. The common types
of these screens are available-including bar
screens, drum screens and wire rope screens,
mechanical

raked

screens,

hand

raked

screens etc. Maximum quantities of floating

wastewater moves beneath them in an open
channel. The common modem mechanical
screens with filters include rotary, gravity type
units, self-cleaning and circular overhead fed
vibratory units. These screens are costlier than
the

conventional

bar

screens but these

modern screens are very effective in reducing
suspended solids and BOD.

Figure 2. Pre treatment of wastewater

Detritus is separated in the preliminary stages of

debris/grit can be used in many purposes like

treatment in tanks, grit or detritus channels to

road making, land-filling. If wastewater effluent

safeguard pumps and other equipment/parts

contains considerable quantities of oil and

and to stop/reduce the amount of grit settling in

grease, then it is very important to remove oil

pipe channels and bends. Generally grit is

and grease as much as possible, in the

heavier than organic solids.

Grits can be

preliminary stage to reduce adverse effects of oil

containing

and grease on the rest of the plant. This can be

organic solids pollutants through controlled flow

achieved by passing the polluted wastewater

of water in the grit chambers.

from skimming tanks where oil and grease are

separated from polluted water

Separated

10
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skimmed off. This skimmed off process can be

removal of the maximum amount of gross solids,

rendered more efficient by chlorination, vacuum

grease, oil, gritty materials. This step reduces

flotation, aeration etc

the pollution of the wastewater and also
improves secondary treatment efficiency.

(i) Primary Treatment
The main objective of the primary treatment
process

is

pollutants

to

and

remove

settleable

inorganic

solids

organic

particulate

matters by sedimentation process, and the
removal of floating materials by (scum) by
skimming. Approximately 30 to 50% of the
incoming (BOD5) biochemical oxygen demand
and 50 to 70% of (TSS) total suspended solids
and 65%-70% of the oil and grease are removed
during

primary

treatment.

Some

organic

nitrogen, organic phosphorus, and heavy metals
associated with solids are also removed during
primary

sedimentation

but

colloidal

and

dissolved constituents are not affected. After the

Sedimentation:

Using

the

sedimentation

process we can remove suspended solids
efficiently and economically. This process is
particularly suitable for treatment of wastewater
passing high amounts of settleable solids.
Sedimentation chambers designed specifically
to enhance suspended particles to get settled
under earth gravity. The common methods for
settling

sediments

are

centre-feed-circular

clarifiers tank and horizontal flow sedimentation
chambers.

A

highly efficient sedimentation

chamber can settle about 80-85% of the
suspended solids present in wastewater and
approximately 40-50% of organic matter.

Figure 3: Sedimentation Tank

Chemical coagulation: Wastewater is treated

sulphate and chloride, Copper as FeSO4.7H2O,

with

Ferric

some

chemicals

such

as

Alum,

Al

chloride

etc.

are

most

common

2(SO4)3.18H2O, Hydrated lime, Chlorinated

coagulants used for development of coagulation

copperas, FeSO4.Cl which induces processes

process. The most common economical and

of settling of suspended and colloidal particles

effective

to develop flocculent precipitate. Some other

suspended solid impurities is Coagulation.

means

to

remove

finely divided

common coagulants are mixtures of ferric

11
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Mechanical flocculation process: Wastewater

matter, degradation of nitrogenous organic

is passed through specially designed chambers,

matter to ammonia, which is then converted into

the detention time of water is 30-40 minutes with

its oxides like nitrite and eventually to nitrate.

gentle stirring, the finely divided suspended

Secondary treatment process reduces BOD.

solids coalesce into larger particles.

The effluent from primary sedimentation tanks is

Equalization: Most industries produce different
quality

of

wastewater,

with

different

characteristics at different hours of time. Hence,
to apply a uniform treatment method is not
possible. Unit volume of wastewater is mixed
with other unit volumes of different wastewater
to

produce

a

homogeneous

mixture.

Mechanically with paddles and with aeration
usually enhance mixing of effluents.

highly alkaline should be neutralized before
Alkaline

wastewater

such as trickling filters, activated sludge units,
aerated lagoons, oxidation ditches-oxidation
ponds. Certain microbes, utilise organic waste
present in wastewater as their food, and convert
into very simple compounds. Maximum organic
substances,

can

be

neutralized by sulphuric acid, CO2, waste boiler

except-hydrocarbons

can

be

oxidised by aerobic treatment.
Under

Neutralization: Wastewater with highly acidity,
discharge.

first entered in an aerobic oxidation process

anaerobic

process:

(absence

of

dissolved gaseous oxygen), certain groups of
microbes,

like

hydrolyte,

methane

forming

microbes, can digest complex organic wastes to
simplest forms like CO2 etc.

flue gas. Acidic wastewater can be neutralized

Anaerobic treatment can be carried out in small

by

soda,

areas, it can take place in enriched cultures. The

depending upon the type and quantity of the

anaerobic process can be used for most

wastewater.

substrates except mineral oil. The anaerobic

limestone,

lime-slurry,

caustic

process

(II) Secondary Treatment
Secondary treatment of wastewater to remove
colloidal organic matter by biological processes
including bacteria and other micro-organisms.
These microbial processes may be aerobic or
anaerobic.

is

expensive

but also less

satisfactory, as compared to aerobic process,
due to dark colour, odour and higher residual
BOD

present

in

anaerobic treated water.

Anaerobic treatment is mainly employed for the
digestion of sludge. However, organic liquid
wastes from dairy, slaughter houses etc., were

Under aerobic processes: Micro-organisms

treated

consume

effectively.

sequential

less

organic

matter

in

the

following

changes-coagulation

and

flocculation, oxidation of dissolved organic

by

this
The

method economically and
efficiency

of this process

depends upon pH, temperature, waste loading,
absence of oxygen and toxic materials.
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Figure 4: Aerobic and Anaerobic Treatment of Wastewater

Oxidation Ditch: This can be considered as a

the upper part of the pond undergoes the

modified form of activated sludge process.

aerobic oxidation process and converts into

Oxidation ditch process usually consists of oval

CO2, and H2O. Solids matter present in the

shaped continuous channels with 1 to 2 meter

wastewater, present as a layer at bottom of the

deep have plastic, tar or butyl rubber line.

pond, act as anaerobic. At the bottom the

Wastewater after screening in the primary

organic matter present in wastewater is oxidised

treatment process is allowed into the oxidation

by anaerobic bacteria to CO2, and NH3 etc. This

ditch. The mixed liquor of oxidation ditch

process

containing the sludge solid in the channel with

wastewater.

the help of rotors. Most of the sludge developed
is recycled for the next subsequent wastewater
treatment cycle. Oxidation Ponds: Wastewater
treatment through this process is considered as
an aerobic process, the purification is performed
by

a

combination

of

aerobic,

anaerobic

processes, and facultative. The wastewater in

can

be

used

for

any

types of

The most heavy metal ions of wastewater can
be precipitated as sludge in the form of their
hydroxides due to the high pH value in the
oxidation pond. The wastewater effluent of
oxidation

ponds requires disinfection in a

separate

pond

before

final

discharge

substances

13
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Figure 5: Oxidation Pond

(III) Tertiary Treatment Process
Tertiary treatment is also known as the final
treatment of “polishing "of effluents of secondary
treatment processes, to improve quality further.
The main objectives of tertiary treatment are:
removal of fine suspended solids of dissolved
inorganic solids, removal of final traces of
organics, removal of bacteria and trace organic,
if necessary.

used when the concentrated solid or solutions
are reused, e.g. electroplating wastes. This
is

The

use

of

ion-exchange

process for removal of ions from water is a well
known process. The Ion-exchange process is
widely used for de-ionised water.
Ion-exchange processes become economical
only when the recovered salts are reused like in
the electroplating industry.

Evaporation: This is an expensive process it is

process

Ion-exchange:

also

used

for

concentrating

This method cannot be considered economical if
used only for removal of dissolved solids from
wastewater.

radio-active liquid wastes. It is used to separate

Applications

or concentrate some chemicals which cannot be

process-wastewater

separated

phosphate, Cr, Ni, and H2SO4 ,Cu, Pb, Hg,

methods.

or

concentrated

by

any

other

of

ion
treatment,

exchange
recovery

of

removal of cyanides from wastewater streams
etc.

14
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Figure 6: Ion- Exchange Resin

Adsorption process: Adsorption by activated

series of adsorbents have very good affinity for

carbon to remove small quantities of organic

heavy metals and can reduce metal levels up to

contaminants from wastewater is considered an

I ppb.

economical

process.

Large

numbers

of

adsorbents are commercially available for the
removal of toxic heavy metal ions from water,
industrial wastewater. Activated carbon also
found useful for the removal of pesticides and
some insecticides. Large number of adsorbents
are available for treatment of water, removal of
refractory organic matter, toxic metals, colour
etc. Some adsorbents are activated carbon,
brown coal, peat moss and other cellulose
materials

etc.

are

used

for

wastewater

treatment. Japan developed ALM series of
adsorbents

incorporating

high

polymers

containing S- and N- functional groups. ALM

Few

common other membrane processes,

which are used in wastewater treatment are:
Electrodialysis process, Electrolytic recovery,
Reverse Osmosis Micro filtration, Ultrafiltration,
Nan filtration.
Electrodialysis

process:

colloidal/dissolved
between

two

species

liquids

Only
are

through

selective
exchanged

a

selective

ion-exchange membrane. The semi permeable
membrane

allows

the passage of certain

charged species and rejects the passage of
oppositely charged species. Applications of
Electrodialysis process include- removal of Zn,

15
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fluoride and cyanide from water

Electrolytic recovery: The electro-chemical

samples, recovery of Cr from automobile plating

reduction

rinse baths, recovery of radioactive elements

elemental

and valuable metals, concentration of rinse

commonly used to recover Ag, Cu, Sn and some

waters to the desired bath strength, control of

other metals. The efficiency of electrolytic

water

water,

recovery tremendously increased by innovative

purification of plasma protein, pharmaceutical,

electrolytic process designs such as eco-cell

medicinal

involving

pollution,
and

desalination
photographic

of

industries,

demineralization of sugars.

of metal ions takes place and
metal

forms.

This

process

is

rotating electrodes and extended

surface electrolysis.

Figure 7: Electrolytic Recovery

RO-Reverse

Osmosis:

The

semipermeable

membrane allows only water molecules through

Applications

of reverse osmosis process:

and retains the dissolved ions. The various

recovery of valuable components, recovery of

designs of RO equipment are available like tubular,

water for reuse, recycling of wastewaters, removal

spiral, jelly roll and hollow fibre types.

of pollutants.
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Figure 8: Reverse Osmosis (ImageCourtesy: https://www.freshwatersystems.com/blogs/blog/reverse-osmosis-faqs)

Removal of phosphates
Phosphates can be removed from wastewater

used for treatment of organic compounds and

with the use of a specific bio-reactor with some

suspended materials along with phosphates

selected feed material. The retention time of

treatment.

wastewater to be treated is 3-5 hours. The
bioreactor is linked with an aeration process
without

circulation.

Treatment

process

in

bio-reactor mainly occurs due to coagulation of
phosphate with ions of ferrous that generates
from the metal a type of electrochemical
corrosion -physical and chemical processes.

treatment process of wastewater in an aeration
tank, divided into four successive aerobic and
anoxic zones, contains some amount of active
sludge along with wastewater. The sludge
containing wastewater mixture is transferred to a
for

separation.

bio-reactor based treatment method can be

bio-film on feed material, resultant surface area
of metal available for contact with wastewater
reduced, consequently phosphate treatment
process decreased. After removal of thin bio-film
bio-reactor

the

wastewater

treatment

efficiency of bio-reactor can be recovered.

The basic technological scheme, a biological

clarifier

Some time microbial feed is overgrows as a

the

Removal of ammonia salt's nitrogen

secondary

Drawbacks

This

1. It increases the amount of treatment of
nitrogen

of

ammonium

salts

present

in

wastewater, the concentrations of ammonium
salt become below the determination.
2.This process increases the oxidation of
organic contamination. Amount of sludge can be
increased as per requirements, depending on
the quality of wastewater and local conditions.
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Swachh Bharat Abhiyan or clean India mission

management facilities are accessible, the

is

and

mission is moving towards the next Phase II of

breakthrough step towards amelioration of

SBMG i.e. ODF-Plus. ODF Plus activities

India’s hygiene and environment with a holistic

under Phase II of Swachh Bharat Mission

approach.

(Grameen) will reinforce ODF behaviours and

an

unprecedentedly

unique

In order to ensure that the open defecation
free behaviours are sustained, no one is left
behind, and that solid and liquid waste

Swachh

Bharat

Abhiyan had multiple

focus on providing interventions for the safe
management of solid and liquid waste in
villages.

Mission (SBM) began, India had one of the

objectives, and many of them have been

highest

achieved during the last four years and

world defecating in the open (53 crore).

mentioned below:

number

of

people in

the

3. In four years of the mission, the number of

1. Across rural India, sanitation coverage

people defecating in the open has come down

stands at 93 per cent, with over 8.4 crore

to 25 crores, as per a survey conducted by the

toilets constructed.

Ministry of Drinking Water and Sanitation

2.

With 38.70 per cent rural sanitation

earlier this year.

coverage in 2014 before the Swachh Bharat
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4. Some of India’s largest states, namely

2. Over 2,900 cities in India have declared

Rajasthan,

Andhra

themselves ODF, as announced by Union

Pradesh, Tamil Nadu have managed to

Minister Hardeep Singh Puri in July this year.

declare their rural areas open defecation free

50 lakh individual toilets have been built under

(ODF).

SBM urban till now.

5. Over 4.5 lakh villages and 453 districts have

3. Waste management, an integral part of

also become ODF, signaling progress on the

Swachh

mission’s rural front.6. Rural areas of 16 states

prioritised by SBM urban and several urban

are presently ODF, as the Swachh Bharat

municipal

Abhiyan enters its final year.

waste management, focusing on segregation,

Maharashtra,

Gujarat,

The mission’s urban counterpart, under the

Bharat

Abhiyan

corporations

has also been
have

streamlined

waste collection and composting.

Affairs

4. The S
 wachh Survekshan, an annual survey

(MoHUA) has also tasted success, albeit on a

which ranks cities on the basis of cleanliness

lesser scale than SBM rural-

and sanitation, surveyed over 4,000 cities this

Ministry

of

Housing

and

Urban

1. Rapidly growing cities with little individual
spaces have made it difficult for households to
build individual toilets, but SBM urban is
concentrating

on

building

public

and

community toilets to ensure that sanitation
coverage in urban India improves.

year,

and

cities

like

Indore,

Bhopal,

Chandigarh, Greater Mumbai and Mysuru
performed very well, securing top ranks for
cleanliness, waste management and providing
access to safe sanitation.
*****

Moh Naseem
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Abstract
Waste water treatment plants (WWTP) and contamination of air therefrom, are considered as the
ideal sources of a wide range of pathogenic microorganisms, which shows drug resistance and
causes serious threat to human health. In this current study, the enumeration of total bacterial load
with special attention to Gram positive bacteria such as Staphylococci were analysed from both air
and water samples, while the Gram negative bacteria such as Escherichia coli were analysed from
the water samples collected from three different sites: 1. Sewage influent, 2. Aeration tank and 3.
Effluent of sewage treatment plant (STP) located in Saraswatipuram, Jawaharlal Nehru University,
New Delhi. The air sample analysis revealed that 9742, 5971 and 7228 CFU/m2/hr bacterial load
were detected from influent, aeration tank and effluent respectively. A high load of bacterial
contamination was observed at all the three sites of STP, which was above the threshold exposure
limit that is 1000 CFU/m2/hr. Similarly, 3771, 5028 and 2671 CFU/m2/hr Staphylococci loads were
recorded from influent, aeration tank and effluent respectively, as obtained by plating on mannitol salt
agar (MSA) plates. The total bacterial load obtained were 1.97×107 CFU/100 ml, 2.38×107 CFU/100
ml and 1.2×107 CFU/100 ml in the water samples from influent, aeration tank and effluent
respectively. The load of Staphylococci was obtained as 1.2×105 CFU/100 ml, 2×104 CFU/100 ml of
water in the influent and aeration tank of STP. However, the Gram negative bacterial load were
remarkably high in the water samples, as 3.4×106 CFU/100 ml, 1.45×106 CFU/100 ml and 1.1×106
CFU/100 ml in the influent, aeration tank and effluent respectively. Among the 52 purified isolates
from the influent sample, 27 isolates were found to produce bright green metallic sheen on EMB
plates, indicating the presence of faecal E. coli, whereas, 7 were obtained out of 14 isolates collected
from the aeration tank. Notably, there was no load of methicillin resistant Staphylococci in either air or
water samples. The main prospect of the study is to check the presence of bacteria in WWTP water
as well as air to ensure standard water quality and healthy breath.
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1. Introduction
Rapid urbanization and industrialization are the

treatment process at WWTP, these microbes

major producers of household, and industrial

easily become airborne (Carducci et al., 2000).

and sludge around the world (Yassin and

Bioaerosols are particularly generated at those

Almouqatea,

Wastewaters are the

stages of wastewater treatment process which

reservoir of many pathogens such as bacteria,

involves the moving and aeration mechanisms

viruses, fungi, helminth and protozoa. They

(Pascual et al., 2003, Vítězová et al., 2013).

2010).

may carry the resistant bacteria coming from
human excretions, discharged from domestic
waste, agricultural and commercial sectors etc
(Amine, 2013; Malhotra et al., 2015). The
treated water from waste water treatment
plants (WWTPs) are also not suitable for
human consumption as it may contain many
microscopic particles in form of living and
non-living matters like inorganic and organic
pollutants,

emerging

pharmaceuticals

contaminants, inorganic phosphates etc (Novo
et al., 2013).

The exposure to wastewater may result in
diseases such as respiratory problems, fever,
gastrointestinal

disorders,

skin

disorders,

nausea, eye irritation, headaches, and fatigue
(Uhrbrand et al., 2011). Waterborne pathogens
like bacteria, viruses, fungi, protozoa can be
threatening to public health (Aw and Rose,
2012). In these microbes, the transmission of
multi drug resistant bacteria to the receiving
environment can cause serious concern in
human health impact through, carrying the
transmissible gene, by vector or reservoir of

The waste water treatment process (WWTP) is

resistant gene (Keen and Patrick, 2013; Mao et

a method that deals with major contaminants

al., 2015; Karkman et al., 2018). In a recent

by reducing them to acceptable limits and then

study by Huang et al., 2018, the major

returns the treated water to the water cycle with

abundant

minimal impact on the environment. The

treatment plant were detected as Bacillus

process includes various phase treatments like

anthracis,

Clostridium

primary, secondary and tertiary treatments

Enterococcus

faecalis,

which involve both physical and chemical

Pseudomonas aeruginosa and Vibrio cholerae.

processes to kill bacteria and remove other

These pathogenic bacteria can cause intestine

impurities up to more than 95% (US-EPA,

infection, cholera, dysentery etc.

1998). The treated water may be used for
bathing, cooling machines at plants, irrigation,
gardening, and other domestic and industrial
use.

pathogenic

species

in

sewage

perfringens,
Escherichia

coli,

The potential hazard caused due to bioaerosols
exposure originated nearby WWTP plant is
related

to

microorganisms,

pathogenicity
exposure

specific

pathway

and

(Kruczalak

and

WWTP affect the environment and the people

environmental

residing in the nearby area in many different

Olanczuk-Neyman, 2004). Moreover, several

ways

2008).

studies have revealed that workers after

Importantly, due to aerosolization during the

long-term exposure to the sewage originated

(Sánchez-Monedero

et

al.,

conditions

of

22
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bioaerosols may lead to a variety of respiratory

particularly for infections on implanted medical

and other health related disorders such as

devices. Though S. epidermidis and other CoNS

respiratory problems, sinusitis, ear infections

are reported to be commensal microorganisms,

and gastrointestinal disorders (Korzeniewska,

they cause invasive infections in selected

2011; Fazlzadeh et al., 2016; Kallawicha et al.,

groups of people such as immuno-suppressed

2017).

people, preterm neonates, and patients with

Routine screening of water samples involves the
primary analysis of indicator organisms like
Escherichia coli. These indicator organisms are
usually found in excreta of humans and animals
which may indicate the faecal contamination and
poor water quality (Wachtel et al., 2002; Osińska
et al., 2017). The WHO guidelines of water
intended for drinking are considered as no
detectable E. coli or other coliforms per 100 ml
of sample (WHO, 2017). E. coli is responsible
for

pathogenesis

in animals and humans

worldwide. Strains of E. coli can be classified as
commensal

which

is

non-pathogenic

and

pathogenic. Pathogenic E. coli are mostly
intestinal (enteric/diarrheagenic) and sometimes
extra-intestinal. The organism is considered as
the most common causative agent for urinary
tract

infections and also causes neonatal

meningitis and neonatal sepsis in humans. The
other

infections

device-associated
pulmonary,

include
infections,

intravascular
soft

intra-abdominal

tissue,

infections,

osteomyelitis etc. (Russo and Johnson, 2000).
Besides, WWTP could be a possible reservoir
for Staphylococci including methicillin resistant
Staphylococcus aureus (MRSA) (Börjesson et

indwelling medical devices (Sabaté Brescó et
al.,

2017).

Next,

increasing

antimicrobial

resistance (AMR) among Staphylococci and
Escherichia coli is considered as a serious
problem, imposing a threat to the global health.
Of

note,

among

the

bacterial

community

Staphylococci and streptococci are the most
dominant genera (Łebkowska, 2001), which
indicates
pathogens.

the

presence

AMR

is

of
also

drug-resistant
prevalent

in

water-borne E. coli via two major types of
beta-lactam resistance i.e. extended-spectrum
beta-lactamase

(ESBL)

and

Klebsiella

pneumoniae carbapenemase (KPC) enzymes.
Both ESBL and KPC have been considered as
serious threat to human health by ‘The Centre
for Disease Control and Prevention’ (CDC,
2013). In a recent study by Haberecht et al.,
2019, the isolation and quantification of ESBLand KPC-producing E. coli were studied from
sewer water, WWTP influent, effluent and
surface water collected in Northern Colorado.
The percentage of ESBL-positive E. coli was
reported as 1.7% in surface water, though the
total abundance showed a decreasing pattern
with the phases of water treatment process.

al., 2010; Goldstein et al., 2012). On the other

Therefore, the aim of the present study was to

hand, Staphylococcus epidermidis is the most

assess the bacterial load present in bioaerosol

studied species found on human epithelial

and water samples of the sewage treatment

surfaces.

plant

Being

Staphylococci

a

(CoNS),

coagulase
the

negative

species

(STP).

The

STP

located

in

is

Saraswatipuram, Jawaharlal Nehru University,

considered as a main nosocomial pathogen,

New Delhi was selected for the study. Keeping
23
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in mind about the importance of E. coli and

and

Staphylococci (as discussed above), the load of

resistance for Staphylococci were also checked

Gram negative bacteria and Staphylococci had

by colonies grown on MSA plates containing

been assessed and their characterization was

oxacillin.

morphology.

Furthermore,

oxacillin

performed by selective plating, Gram Staining
2. Methods
Sampling site and sample collection

plates were kept at a height of about 1 metre
with their lid open for 60 min (Napoli et al.,

The experiment was conducted over a period of

2012). All the plates were kept in an incubator

five months from November, 2018 to March,

at 37 degrees for 24-48 hr to allow the bacterial

2019. The water samples were collected from

growth. Then, the isolated colonies grown on

the three different sites, i.e. sewage influent

these plates were counted and kept at 4˚C until

inlet, aeration tank and effluent site of the

further analysis. The relative humidity and

Sewage treatment plant (STP) located at

temperature

Saraswatipuram, Jawaharlal Nehru University

were

also

simultaneously

measured during sampling.

(JNU). The water samples were taken to the
laboratory and 100 µl of samples were further
streaked on the TSA, EMB and MSA plates for

Counting of the colonies

the analysis of total bacterial load, total
Gram-negative

bacterial

load

and

The colonies on the individual plates were

total

counted in the form of colony forming units

Staphylococci load respectively. 100 µg/ml

(CFU). CFU is a measure of viable bacterial

cycloheximide was added to the culture agar

numbers that can replicate to form colonies.

plates to inhibit the fungal growth. For the
bacterial sampling from air, BHI and MSA agar

3
Total Bacterial load in water = Number of colonies per 100 µl × Df -1
 × 10

Where, Df = Dilution factor

T otal bacterial load in air =

N umber of colony grown on agar plates
Area of plate (m2)×Sampling time (hour)

Diameter of petri-plates on which colonies were growing after passive sampling = 9 cm
r = Radius of plates = 4.5 cm
Area of plates = π r2 =

22
7

× 4.5 × 4.5 = 63.64 cm2

Therefore, area of plates (m2) = 63.64 × 10-4 m2,

Sampling time = 1 hour
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Purification of bacteria
The purification of bacteria was done by

After that, the plates were incubated for 24

colony transfer by picking up single colonies

hours at 37˚C. After final streaking, a single

aseptically from primary plates to secondary

colony was grown in 10 mL BHI broth for 3-4

plates and this was consecutively repeated for

hrs and 500 µL culture was stored in -80ºC in

two more times for better homogeneity of the

final 15% glycerol for future analysis.

culture.

Characterization of bacteria by selective plating and Gram Staining
After purification of the isolates from water,

again gently washed with tap water. Then,

each Gram-negative isolate was re-streaked

samples were counter stained with safranin

on EMB plates for the visual differentiation of

and washed with tap water. The samples were

E. coli, as confirmed by the presence of bright

air dried and examined under oil immersion at

green metallic sheen around the colonies. For

100x magnification.

the isolates collected from air, all the colonies
were re-streaked onto secondary MSA plates.
The colonies which turned the MSA into yellow
colour were detected as S. aureus, while other
colonies with pink colour were non-S. aureus
Staphylococci (Sharp and Searcy, 2006).
For Gram staining, the smears of bacterial
isolates were prepared and heat fixed. Then,
they were gently flooded with crystal violet and
was kept stand for 1 minute and gently
washed with tap water. The same process was
repeated with Gram’s iodine. Further, they
were decolorized with 95% ethyl alcohol and

4. Results
Water and air samples were collected during
winter from three different sites of the Sewage
treatment plant (STP), JNU. These three sites
were pre-treatment site (influent), treatment
site (aeration tank) and after treatment site
(effluent).
temperature

Climatic
and

conditions
relative

such

as

humidity varied

between 16.7ºC-24.5ºC and 35.5%-53.3%
respectively (Table 1). The schematic diagram
of the STP with its aerial view and the pictures
taken during sampling from three sites of the
STP is given in Figure 1.

Table 1. Variation in relative humidity (RH) and temperature (T) at the start and at the end of the sampling

Sampling sites
Influent (Outdoor)
Aeration tank (Indoor)
Effluent (Outdoor)

Relative humidity (%)
Start
End
41.1
35.5
48.6
53.3
32.6
39

Temperature (ºC)
Start
End
21.1
24.5
20.4
16.7
24
19.3
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Figure 1. Upper Panel: Left; Schematic diagram of conventional waste water treatment plant. Right; Aerial
view of the STP, Saraswatipuram, JNU, New Delhi (Source: Google Earth), Lower Panel: Pictures taken
during water and air sampling from three sites, i.e. Influent site, Aeration tank and Effluent site of STP,
JNU.

The total bacterial and Staphylococcal loads

bacterial load were calculated by spreading

from air samples were calculated by counting

100 µl of samples from each site on different

the isolated colony from each site on different

agar media as described in the material and

agar media as described in the material and

methods section. Table 2 shows the number of

methods section. For the water samples, the

isolated colonies grown on different media at

total

the different sites of STP, JNU.

bacterial

load,

Gram

positive

Staphylococci load and Gram negative
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Table 2. The number of isolated colonies grown on different agar media at the three different sites of STP,
JNU.

Air Samples
Sampling
Site

Total
bacterial
load

Total
Staphylococcal
load

Water Samples
Total bacterial
load

Total
Staphylococcal
load (CFU/100 µl)

Gram-negative
bacterial load

(CFU)

(CFU)

(CFU/100 µl)
(Df *=10-2)

(Df *= 10-1)

(CFU/100 µl)
(Df *= 10-1)

Influent

62

24

197

12

340

Aeration tank

38

32

238

2

145

Effluent

46

17

120

0

111

*Df = Dilution factor

Further, the bacterial loads were calculated

maximum in aeration tank (5028 CFU/m2/hr)

and expressed in CFU/m2/hr for bioaerosol

followed by influent (3771 CFU/m2/hr) and the

samples. The maximum load was observed at

effluent site (2671 CFU/m2/hr). Figure 2

the influent site (9742 CFU/m2/hr) followed by

describes

the

total

bacterial

effluent (7228 CFU/m2/hr) and aeration tank

Staphylococcal

load

(in

2

load

CFU/m2/hr)

and
in

(5971 CFU/m /hr) (Table 3). The prevalence of

bioaerosols collected from the three different

total Staphylococcal load was found to be

sites in STP, JNU.

Figure 2. (a) Total bacterial load, (b) Total Staphylococcal load, collected from the bioaerosols of three
different sampling sites of Sewage treatment plant (STP), JNU.
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The bacterial loads in water samples were

maximum at the treatment site or aeration tank

further expressed in CFU/100 ml. Figure 3

(2.38×107 CFU/100 ml). The bacterial load at

shows the total bacterial load in water samples

influent site and effluent site were 1.97×107

collected from all the three different sites of

CFU/100

STP. The total bacterial load was observed

respectively.

ml

and

1.2×107

CFU/100

ml

Figure 3. Total bacterial load observed in water samples from three sampling sites of STP, JNU.

CFU/100

Staphylococci and Gram negative bacterial

respectively.

load were analysed in water samples and

Staphylococci were observed in the effluent.

expressed in CFU/100 ml. The Gram negative

The Gram negative bacterial load in the

bacterial load was found to be much higher

effluent site was 1.1×106 CFU/100 ml. Figure 4

than the Gram positive Staphylococci load

(a) and (b) shows the total Staphylococci and

(Table 3). The maximum Gram positive

Gram negative bacterial load respectively in

Staphylococci and Gram negative bacterial

STP water samples. Table 3 compiles the data

loads were found in influent which was 1.2×105

of

CFU/100

ml

and

3.4×10

6

CFU/100

ml

1.45×106 CFU/100 ml

Further, the presence of total Gram positive

different

and

However,

types

of

no Gram positive

bacterial

load

in

2

ml

bioaerosols (CFU/m /hr) and in water samples

respectively. The Gram positive Staphylococci

(CFU/100 ml) collected from the three different

and Gram negative bacterial load at the

sites of STP, JNU.

treatment site or aeration tank was 2×104

28



ENVIS RP: Geodiversity & Impact on Environment | Vol.24 (3)
eISSN 0974-1356 | pISSN 0974-1364

Figure 4. (a) Total Staphylococci load and; (b) Total Gram negative bacterial load in
water samples at STP, JNU.

Table 3. The different types of bacterial load in bioaerosols (CFU/m2/hr) and in water samples (CFU/100
ml) collected from the three different sites of STP, JNU

Air Samples
Sampling
Site

Water Samples

Total
bacterial
load

Total
Staphylococcal
load

(CFU/m2/hr)

(CFU/m2/hr)

Total bacterial
load

Total
Staphylococcal
load

Gram-negative
bacterial
load

(CFU/100 ml)

(CFU/100 ml)

(CFU/100 ml)

Influent

9742

3771

1.97×10

1.2×10

3.4×106

Aeration tank

5971

5028

2.38×107

2×104

1.45×106

Effluent

7228

2671

1.2×107

0

1.1×106

Also,

the

bioaerosol

isolates

7

5

were

were found to produce bright green metallic

characterised based upon their colony colour

sheen on EMB plates, indicating the presence

on the MSA plates differentiating S. aureus

of faecal E. coli, whereas, 7 were obtained out

and non S. aureus Staphylococci (Figure 5).

of 14 isolates collected from the aeration tank.

The water samples were further characterised

The effluent samples were found to contain 1

based upon their colony colour on the EMB

out of 2 isolates producing the green metallic

plates. Among the 52 purified Gram negative

sheen (Table 4).

isolates from the influent sample, 27 isolates
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Figure 5. Representative picture of Staphylococci purification on MSA plate, yellow colour producing
colony is S. aureus and pink coloured colonies are non S. aureus Staphylococci.

Table 4. Prevalence of E. coli in water samples collected from Sewage treatment plant (STP), JNU.

Gram negative isolates

Influent

Aeration tank

Effluent

Total no. of purified isolates

52

14

2

No. of isolates showing green
metallic sheen on EMB

27

7

1

Furthermore, colony morphology and Gram

There were approximately 34 waste water

characteristics were checked by performing

isolates which were observed as coccus

Gram staining. All the dried slides were seen

shaped purple cells suggesting they were

under microscopes at 100x magnification. The

Gram positive, while, there were 68 isolates

bacteria which took the primary stain and

showing rod shaped pink cells differentiated as

remained purple were distinguished as Gram

Gram negative. In bioaerosol samples, a total

positive

got

of 57 isolates were found in this study which

decolorized and took up the counter stain

were purple and coccus shaped suggesting

(pink) were distinguished as Gram negative

positive result for Gram staining.

bacteria

and

others

which

bacteria [Figure 6 (a) and (b)].
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(a)

(b)

Figure 6. Representative image of (a) Gram negative and; (b) Gram positive cells as observed by bright
field microscopy under 100x magnification.

Finally, oxacillin resistance for Staphylococci

colonies were grown on plates containing

were also checked by colonies grown on MSA

oxacillin exposed at all three sites indicating all

plates containing oxacillin. Surprisingly, no

isolated Staphylococci are methicillin sensitive.

5. Discussion
In this study, the bacterial loads including, total

contaminating

the

bacteria, Gram positive Staphylococci and

(Sánchez-Monedero et al., 2008, Vítězová et

Gram negative bacteria were determined in

al., 2013). Moreover, several studies have

water and bioaerosol samples collected during

revealed that workers after long-term exposure

three different stages (sewage inlet, aeration

to the sewage originated bioaerosols may lead

tank and final effluent) of STP located in JNU

to a variety of respiratory such as respiratory

campus. Sewage carries a huge burden of

problems,

potential pathogens mainly enteric bacteria

imperative to check the air quality in and

(Toze, 1997) originating from different types of

around the sewage treatment plant.

sinusitis

surrounding

etc.

Therefore,

air

it

is

waste sources such as domestic, hospital, and
industrial
Therefore,

discharges

etc.

proper

sewage

(Amine, 2013).
treatment

According

to

the

WHO

water

quality

is

standards, the concentration of total coliform

important to reduce the burden of pathogenic

bacteria that include E. coli, Enterobacter sp.,

bacteria and other toxic chemicals in water up

Klebsiella sp. and Citrobacter sp., w
 hich are

to a minimum level that is safe for reuse

the indicators of faecal contamination of water

mainly in agriculture, while sometimes this

should be 0/100 ml of water, while the

water is also consumed by the stray animals.

presence of E. coli or thermotolerant coliform

STPs also affect the environment and the

bacteria must not be detectable in 100 ml of

people residing in the nearby area by directly

any water entering into the environmental
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distribution (WHO, 2017). Here, we observed

dominated in the sewage water (Lu et al.,

1.97×107, 2.38×107 and 1.2×107 CFU/100 ml

2015). The density of Gram negatives was

of total bacterial loads in the water samples of

declining with treatment, yet it was very high in

sewage inlet, aeration tank (from treatment

final effluent, for example 3.4×106 CFU/100 ml

process),

in inlet water and 1.5×106 CFU/100 ml in

and

respectively

effluent

(Figure

3).

after

disinfection,

Importantly,

the

aeration tank [Figure 4 (b)], however the

bacterial concentration was very high even in

disinfection step could not significantly reduce

the final effluent, indicating an ineffective

this bacterial burden, still allowing 1.1×106

disinfection during sewage treatment, such

CFU/100 ml viable bacteria in final effluent.

water is not safe for animal or human

Such a large number of viable bacteria present

consumption. The analysis of bioaerosols

in effluent water can contaminate the natural

indicated that, maximum total bacterial load

ecosystem and can be threatening to public

was observed at sewage influent site (9742

health.

2

Further

characterisation

of

CFU/m /hr), followed by the bacterial load in

Gram-negative bacteria isolated from water

effluent (7228 CFU/m2/hr) and aeration tank

samples indicated that, E. coli was prevalent

2

(5971 CFU/m /hr) (Table 3). It is reasonable

(> 50%) among Gram negative bacteria, such

as the initial untreated sewage water is loaded

as 27 out of 52 bacteria purified from inlet

with a huge number of microbes, thereby

water were presumably E. coli which showed

contaminating the surrounding air. Here, the

green sheen on the EMB agar (Table 4). Also

results obtained from water and air samples

1 out of 2 isolates from the effluent sample

showed different pattern. In the secondary

was found to be presumably E. coli, which

treatment facility for activated sludge process,

must not be present according to the WHO

air is pumped into aeration tank and seed

guidelines (WHO, 2017) and thus, indicates

sludge is poured to activate the bacterial

the poor water quality even after the treatment

growth so that they can consume the organic

process. On the other hand, the concentration

matter, resulting in the maximum bacterial load

of

in water samples collected from the aeration

Staphylococci was 1.2×105 CFU/100 ml in the

tank. Conversely, the bioaerosol of the influent

sewage

site contained huge microbes coming from the

CFU/100 ml during aeration, and the final

untreated sewage and spreading in the air,

effluent water contained no Staphylococci

thereby resulting in the maximum bacterial

[Figure 4 (a)], suggesting that Gram positive

load in the surrounding environment.

bacteria were more susceptible to disinfecting

The concentration of Gram negative bacteria

agents

was higher than Gram positive Staphylococci

However,

in water from all the three sites, which is in

pathogenic bacteria including Staphylococci

agreement with previous reports suggesting

depend upon their surviving ability in presence

that Gram negative bacteria such as E. coli,

of optimum moisture, sunlight and aerobic

Salmonella, Shigella and Clostridium etc. are

conditions (Sidhu and Toze, 2009). Therefore,

Gram

positive

inlet,

which

compared
the

bacteria

to

number

reduced

Gram

such
to

as

2×104

negatives.

of Gram positive
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the Staphylococcal load in air samples was

The

found to be maximum near aeration tank

antibiotics

CFU/m2/hr).

(5028

and

always

disinfectants

in

carry
residual

amount, allowing the microbes to adapt with

Staphylococcal load at influent and effluent

the evolution of resistant counterparts. Thus,

were

3771

CFU/m2/hr

the

discharges

total

site

While,

hospital

2671

sewage water plays a prominent role in the

CFU/m2/hr respectively (Table 3). The results

dissemination of antibiotic resistance in the

suggest

natural environments (Garcia-Armisen et al.,

that,

though

the

and

Staphylococcal

population was susceptible to the water

2011).

Previously,

the

presence

of

treatment process, but the same was still very

multidrug-resistant Staphylococci including S.

high in the outdoor air near the effluent site

aureus has been prevalent in sewage water

due to its environmental spreading. Inhalation

containing hospital wastes (Jury et al., 2010).

of such a contaminated air might prove

However, in our analysis, we did not detect

hazardous to the public health.

any growth on oxacillin plates, indicating no

Among the bacterial community Staphylococci

presence of methicillin resistant Staphylococci

and streptococci are the most dominant

in the air or water samples collected from this

genera in sewage water (Łebkowska, 2001).

STP.

6. Conclusion
The current study was aimed to isolate and

it contained bacterial with special reference to

characterise the bacteria in air and water

Staphylococcal concentrations at a level much

samples collected from STP, JNU to ensure

above the threshold exposure limit. Further

standard

study

air

and

water

quality

in

the

of

the

isolates

will

be

of great

surrounding environment. The study indicated

importance with the characterization by 16S

a very high load of Gram negative bacteria in

rRNA sequencing as well as the study of

the effluent water, which is being used for

susceptibility to different antibiotics, that can

agriculture purposes. This could contain a

give

large number of potential pathogens, which is

prevalence of bacterial species in sewage

unsuitable

consumption of stray

water treatment plant and necessary actions to

animals in the area. Also, the air quality of

control the air-borne and water-borne diseases

indoor and outdoor environments of the STP is

caused by microorganisms.

for

the

the

detailed

information

about

the

not qualified for human or animal breathing, as
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Extempore Expression Competition
Organized by:

Yo Ho Debate Club on the occasion of Science Day 2020
Prof. U.C. Kulshrestha, Dean SES & ENVIS Coordinator and Yogender Singh, leader of YO HO-Debate
from SES were responsible for the organization of the event on the occasion of the National Science
Day 2020, at ADB Seminar Hall, School of Environmental Sciences on 28th February, 2020. It was an
inter school programme attended by large number of students. Total number of participants
registered for the competition were 12 from different schools of JNU. For the extempore
competition, time limit was 3-4 minutes. After the final evaluation by the judges winners were
announced. The competition was judged by Dr. Sandesha Rayapa, Assistant Professor, School of
Language/JNU and Dr. N.S. Siddaiyah, Associate Professor from SES/JNU.

1. Mrityunjay (CESP, SSS): Economics of Air Pollution

WINNER

2. Khayati Singh (SIS): Mitigation of Water Wasting

1st Runner Up

3. Dushyant Grewal (CRS, SL): Spoken languages and Native Speaker

2nd Runner Up

4. Gaurav Pandey (SES): Air Quality Index

2nd Runner Up

5. Neeraj (CESP, SSS): Should there be a strict policy against ocean pollution
6. Qamar Jahan (CIL, SL): Need of Script
7. Shabnam (CHS, SSS): More Political & Legal Measures to Environment
8. Parul (CHS, SSS): Science in Kitchen
9. Akash Ajay (SES): Science in Rituals
10. Shailja Tripathi (SES): Science in Medicine
11. Swati Singh (ENVIS, SES): Crop Residue Burning
12. Sadan Sharma (SES): Mobile Radiation

Winner of the Extempore Expression Competition Mr. Mrityunjay from CESP, School of Social Sciences, JNU delivered speech on
‘Economics of Air Pollution’

1st Runner up of the Extempore Expression Competition Miss Khayati Singh from School of International Studies, JNU delivered
speech on ‘Mitigation of Water Wasting’

2nd Runner up of the Extempore Expression Competition Mr. Dushyant Grewal from CRS, School of Language, JNU delivered
speech on’ Spoken languages and Native Speaker’

2nd Runner up of the Extempore Expression Competition Mr. Gaurav Pandey from School of Environmental Sciences delivered
speech on ‘Air Quality Index’

Judge Dr. Sandesha on final evaluation &
declaring winners of the Competition

Other participants delivering speech for the Extempore Expression Competition in
National Science Day 2020

JNU-ENVIS Resource Person Miss Swati Singh (Programme Officer) delivering speech on ‘Crop Residue Burning’

HOLISTIC ENVIRONMENT
YO HO SEMINAR
Departmental Lecture Series

Date: Monday 2nd March,

Topic: Indian Nitrogen Assessment and Improving Nitrogen Use Efficiency for Sustainable
Development

2020

Venue: ADB hall, SES,
JNU

Highlights:
Speaker: Prof. N Raghuram,
Former Dean, School of Biotechnology GGS IP University

Prof. U C Kulshrestha, Dean SES & ENVIS
Coordinator Welcoming the Guest

Lecture by Prof. N Raghuram

Snapshots of Presentations

SCHOOL

OF ENVIRONMENTAL SCIENCES,

JNU ENVIS RP ON GEODIVERSITY

Importance of Nitrogen
Assessment in Indian
Context and relevance of
Nitrogen and associated
compounds as Potent
Global Warming Gases.
Indian Scientist Poineers
in Nitrogen Assessment
and developed Country
Specific range and
values.

Lecture Attended by Faculty, Students of SES & JNU
ENVIS

Vote of Thanks by YO HO Seminar Lead Mr. Monib
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