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Yamuna Revival in Delhi

Cleaning Technology &
Methods

AT

As far as sanctity is concerned, the River Yamuna is more directly
connected with Lord Krishna than the Ganges. The Lord sanctified the
River Yamuna from the beginning of His transcendental piases in

the world. While His father Vasudeva was crossing the Yamuna with
the baby Lord Krishna for a safe place at Gokula on the other bank of
the river from Mathura, the Lord fell down in the river, and by the
dust of His lotus feet the river at once t@mme sanctified.

- (Srimad-Bhagavatam 1.19.6)
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Context:

1 Days ahead of the formation of tidaratiya Janata Party (BJP)
government in Delhi a largescale effort to clean the heavily
polluted Rver Yamuna commenced &unday February 16,2025.

1 The initiative, guided by &our-pronged strategy, aims to restore the
river within three years.

@ ANI
@ANI

#WATCH | Delhi Lt Governor Office says, "Works
on cleaning river Yamuna have already begun
with trash skimmers, weed harvesters and a
dredge utility craft already starting cleaning
operations in the river today. Delhi LG VK Saxena
yesterday met the Chief Secretary and ACS
(I&FC) and asked them to start work
immediately."
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1. What is the origin of Yamuna river?

D ) A

91 The Yamuna River originates from the Yamunotri Glacier near
Bandarpoonch Peak in the Mussoorie range of the Lower
Himalayas.
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1 This glacier is situated at an altitude approximately 6,387 meters
in theUttarkashi district of Uttarakhand , India.

1 TheYamuna River begins its journey from this glacienarking the
sourceof one of I ndiads most signifi

1 The Yamuna River flows along states of Uttarakhand, Himachal
Pradesh, and Haryana and enters Delhiand merges with the
Ganga near Triveni SangamPrayagra;.
. BT a
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2. What is the Significance of River Yamuna?

"The Yamuna is not just a river; it's a lifeline weaving through the
fabric of Indian civilization."

Significance Analysis
Religipus 1 Yamuna is worshipped in Hinduism as
Significance

0Goddess Madmasan gpér  Hind
mythology is thedaughter of the Sun and
s ster of the Yama th

1 It is common practice for people bathe in the
sacred waters to rid oneself of sinand the lag
rites of the dead are also performed at its bar

N The Yamuna is considerediger of heaven.

N The Yamuna is assocet with Krishna and
Balarama, and events like the divine pastime
in Vrindavan.

1 The Yamuna is a center ggilgrimage for
Krishna devotees.
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1 Many Hindus make amnnual pilgrimage to
the Yamuna to wash away their sins and
bring health and prosperity.

Socioeconomic
Significance

1 It helps create thehighly fertile alluvial
Yamuna- in the Indo-Gangetic plain.

1 Nearly 57 million people depend onthe
Yamunads waters.

M With an annual flow of aboufi0,000 cubid
billion metres, the river accounts for more th
70% of Del hi 6s water

Tourism

1 Important pilgrimage centers lik€amunotri,
Ponta Mathura, Vrindavan, and Prayagraj
and tourism centers likeelhi, Agra are locateq
on thebanks of the river Yamuna, making it a
center ofpilgrimage and tourism.

Gurdwara Sri Paonta Sahib

6|Page



NEXT IAS

3. Enlist various Hydraulic structures on Yamuna River?

Table 1: Hydraulic s tructures on the Yamuna River

Section State Length |Tributaries/drains| Dam/Barrage Canal
(Km)
Hills (Yamunotri-Hathnikund [ Uttrakhand 172 Kamal, Giri, Tons, | Dak Patthar Dakpatthar
Barrage) , UP and Asan Barrage, Asan | Canal, Asan
HP Barrage Canal
Upstream Delhi ( Hathnikund | Haryana 224 Som, Choti Hathnikund | Western and
Barrage — Wazirabad and UP Yamuna dramn no. Barrage Eastern
Barrage) 2&8 Yamuna
canals
Delhi (Wazirabad Barrage— Delhi 22 22 drains, Hindon | Wazirabad and |Agra canal
Yamuna Barrage — Okhla) cut Yamuna Barrage
Downstream Delhi UP and 490 Hindon, Bhuria Okhla Barrage | Agra Canal,
(Okhla Barrage confluence | Haryana Nala Mathura — Gurgaon
with Chambal) Vrindavan drain, Canal
Agra Drain
Revived Yamuna(Confluence UP 468 Chambal, Ken,
with Chambal. Confluence Sindh, Betwa - -
with Ganga)
Total 1376
Source:Central Inland Fisheries Research Institute, 2014
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4.What are various segments of the Yamuna River?
Diagrammatic presentation of the segments of the Yamuna River

The Himalayan segment: A 172-km
A _fz@: stretch from the river’s source in
l ,E.J',- ’@»,,)_ Dak Yamunotri to the Tajewala barrage in
& NI T, Patthar Haryana. Here, the river is clean
N % /"\:\\_ff’)o

P S Pa I
\ 4 S ‘o”é/ Hathnikund
(-J

Yamuna Nagar (28, 4.15)e ‘Ywala barrage The Upper stretch: A 224-km
Panipat (25, 3.75) ® stretch. The river flows past
Eastefn Yamuna canal relatively small towns in

s 19, 8.1) ® Haryana and Uttar Pradesh;
V\?:;:)aat:a(d b'arr-a; is relatively cleaner. May be

e ——— Okhla barrage getting dirtier today

l(1.700, 132) @ -

The Delhi stretch:
A mere 22-km
stretch. Here, the
river turns into a
sewer Mathurae
(31, 4.65)

Agra (90, 13.5)°®

Delhi

The Eutrophicated stretch: A 490-
amuna river km stretch. The river here is full of
organic matter, such as human fae-
—{ ces; these decompose, gobbling up
all the oxygen in the water. Thus,
fish and other aquatic animals can-
not survive here. This stretch is unfit
even for bathing

The Diluted segment: A
428-km stretch from the
Chambal confluence to ',
where the Yamuna —
merges with the Ganga. |-
The Chambal’s waters
breathe new life into the
river. But today, the
ability of this stretch to S
cleanse itself (by decom-
posing organic matter in Y
an oxygen-rich environ-
ment) is much reduced. ) )

L
.2 Hamirpur

<
.\\‘c

Map not to scale

Source: CPCB,2006-2007

5. Enlist various usages of théamuna River?

1 The Yamuna River sustainsall forms of life along itsbanks and
various social and commercial activitieslepend on it.

1 It is themajor source of drinking water to millions of Indansand
has multiple other uses

1 The Yamuna Basin is of great economic significanceue to its
fertility and high productivity, particularly many parts of Uttar
Pradesh and Haryana.
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1 Some weldesignated uses of the water of the Yamuna River are as
follows:

A Drinking water

A Bathing water

A lIrrigation

A Livestock use

A Industrial use

A Navigation

A Aesthetics

A Recreation and

A Religious and Cultural

1 The availability water of théramuna River varies greatly with
time and space with 80% of the wateflowing in it in the Monsoon
period (July, August and September) whereas whateveerwst
available in it in the nomonsoon period (October to June) is widely
used for irrigation and drinking, leaving very little water in the river
to flow .

1 Along its course, the water of Yamuna River is abstracted for a
variety of purposes such as abd#% for irrigation, 4% for
domestic use, and 2% for the industries

1 The river water is extensively abstractedHathnikund /Tajewala
and Okhla barrages.
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6. What are the main sources of Yamuna Pollution?

THAT SINKING FEELING
o ook
MLD
Waste water Available Waste Untreated

generated treatment water being sewage
capacity treated discharge

= R Okhla barrage

e > 22 km-long urban stretch from .
— Wazirabad barrage to Okhla barrage
- most polluted
drains in the study area has increased, and land-use impact on boatmen, washers,
and land-cover patterns have changed fishermen, florists, farmers, priests,
: e ha vendors, and residents living or
: b= getation R working within 500 metres of the river
» High heavy metal content f
2008 18.05(159.25| 32313 23301 viola't?:g thev;ermissible d.-im?:;d'
2018 145 |32115| 14775 | 24954 standards limit

1 The Yamuna River is one of themost contaminatd rivers of
India.

1 Untreated or partially treated domestic sewage, industrial
effluents and agricultural effluents are the major contributors of
pollution in the river.

1 The cities alongside the Yamuna River release loads of
contaminants in it.
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l

Due to tsreligious, cultural, social and economic significance the
Yamuna River flowsin the hearts of many Indians, but unfortunately
like many other riverine systems of the country, it too is affected by
the setbacks of industrialization, urbanization and rapd
agricultural developments.

Studies reported thalue to industrialisation in the towns along the
Yamuna River basin all the industrial effluent finds its way Iinto it.

It hasalso been reported that th@utaries of the Yamuna River
also transferretheir pollution load into it.

Water is consumed for different activities which generate a lot of
wastewater causing deterioration of water quality of Yamuna River.

Various point and nonpoint sources contribute to the
contamination of the Yamuna River.

W
v

Sources Analysis

Point Sources

1 Point sources are organized sources of pollutio
with measurable pollution load(CPCB 2008).
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These sources includsurface drains carrying
municipal sewage or industrial wastes sewage
pumping stations etc.

Untreated
Sewagp

More than800 million litres of largely untreated
sewagds pumped in th&amuna each day.

Another 44 million litres of industrial effluents
are alsadischarged daily into the river.

Sewagethat is treated before being released
the river accountdor only 35% of the total
estimated sewage discharge.

According to theCentral Pollution Board, the
water contains a concentration bfl billion fecal
coliform bacteria per 100 milliliters of water.

The standard for bathing is 500 coliform
bacteria per 100 milliliters.

Although Sewage treatment plants (STPs) hay
been constructed in various parts of Delhithe
treated, or partially treated sewage from these S
is continuously beingdischarged directly or
through the carrier drains into the river.

Najafgarh
drain

One major source of pollution is the Najafgarh
drain, which carries industrial waste, sewage
and other pollutants into the river.
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1 The drain wa®riginally a natural rain -fed river,
bringing a huge amount of waterthough mostly
contaminatednto the Yamuna.

Domestic
pollution

1 Domestic pollution accounts for 85% of the
pollution in the Yamuna River and is sourced t
the major cities along the river (CPCB 2010).

1 These cities includ®elhi, Ghaziabad, Mathura-
Vrindavan, Agra, Etawah, Panipat Sonepatf
and Prayagraj.
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1 The domestic waste majorly comprisesganic

matter and microorganisms, salts, detergentg
nutrients, oil and greaseand others.

Industrial
pollution

A number oftowns along the Yamuna River
have numerous industries that dischargetheir
waste water into the Yamuna.

According to the CPCB (2009) report " t h
industries include textile, chemical,
pharmaceuticals, oil refineries, sugar, paper ant
pulp Leather, thermal power, fertilizers, food
industries, etc. were set up in many cities

Many of these have poor environment
management systems and discharge untreate
or partially treated wastewater containing toxic
and organic effluents into the river, th
contributing to the degradation of water quality.

Non Point
Sources

1 Non-point sources are the numerous diffusec

and unspecified sources of pollutiomnd arenon-
measurableas the amount of pollution general
by each source is less.
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1 These include theorganic matter, residues of
plants, topsoil, microbes, toxicantsetc. (CPCE
2009).

9 Such sources are influenced by thHand-use
patterns in the overall watershedand include
sources from both the natural processes ang
anthropogenic inputs.

1 The chief nonpoint pollution sources are:
Agricultural runoffs Dumping of solid waste,
dead bdlies, animal carcasseste

Coronatlon Wazirabad
Barrage

/ /—— NIZAMUDDIN
¢ BRIDGE MID
Q) % & QUATAR STREAM

o
% _AGRA CANAL MID
& QUATAR STREAM

Industrial
heavy metal
contamination

N Thecatchment area of River Yamunain Delhi is
highly urbanized and is networked with sevel
drains.

1 Najafgarh and Shahdara drains are the major
drains that discharge a heavy load of @lutants
into the river.

1 Rapid urbanization and population growth
resulting in industrialization pose a major threa
heavy metal pollution for nearby water bodies.
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1 The water quality monitoring of River Yamuna

1 Among the heavy metals investigated in Riger

has indicated asignificant presence of seeral
heavy metals in its water.

HEALTH ALARM

> Sources of toxic heavy metals
in the Yamuna primarily of
anthropogenic origin

> Waste water released from
industries is a major source

> Concentration of chromium,
nickel, copper, zinc, cadmium and
lead were below the detection
limit during the first lockdown
> [ron and manganese

come from both natural and
anthropogenic sources

IMPACT ON HEALTH
> Can affect all body . b
parts, including lungs,

kidneys, liver, skin, muscles, ORGANS THAT MAY BE AFFECTED
feDmdUCtl\'e system and CHROMIUM | LEAD | Bones, = CADMIUM | Bones, | IRON |

immune system Gastrointestinal, ' reproductive,  immunological, Gastrointestinal,
> Effect on humans based skin, liver, immunological, = kidney, immunological,
on nature, concentrationand  kidney, brain respiratory cardiovascular,
duration of exposure hematology liver

Yamuna water, Iron (Fe) was found to be mos
abundant and even exceeding the limit.

e Cabba:
® Cauliflower @ Radish
® Brinjal @ Coriander
R ® Fenugreek
4., /®Spinach
.~ Lead Above FSSAI
e 'g,standard (0.1mg/kg) in
= ¥ all 21 samples, in the
. ._range of 2.8-13.8 mg/
wi w. . kg, highest in coriander
L.~ atGeeta Colony
-+ Nickel None exceeded

FSSAI standard
(L5 mg/kg)

» Levels of differentheavy  » Butonly lead » Possible sources of lead are » Organic

metals higher along Yamuna levels found industries dealing in automobiles, farming
compared with reference site exceeding FSSAI limit  battery, paint, polythene, may also
(Kharkhoda village) in most samples pesticides, lead-processing units  be explored

16|Page



NEXT IAS

Idol
Immersion
leading to
increased
toxicity

1 Immersion of idols during festivals with cheap

M Chromium increased 11 times from theg

lead and chrome paintsand plaster of paris ar
puja articles such apolythene bags, foam cut
outs, flowers, food offerings, decorations, meta
polish, plastic sheets cosmetic items all are
cause for concern for

Postimmersion, the Central Pollution Control
Board (CPCB) found that the level of hea\
metals such ashromium and iron increased
significantly.

permissible limit of 0.05mg/L, while iron
concentration increased 71 times frm the 0.3
mg/L limit.

If the water is not treated, it will increase 1
chance of toxins entering the food chain throug
vegetables grown on the floodplains.

The toxicity of heavy metals can damage th
brain, lungs, kidney, liver, other vital organ
functons and alter blood composition.
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Plastic
Pollution

T

T

= =

=

In Agra, the Yamuna has been chokedby
intense plastic pollution

After the 2017 ban on singlause plastics there
has still been rampant use of plastics whicl
evident by the production of plastic.

According to recordsDelhi produces 2,51,674
tonnes of plastic each year 50% of which |
single-use.

T h a ougldy 63,000 elephants worth of plastic

Along the river,anything from flip -flops to paper
products lay in piles every few feetand a lot of
plastic bagseven recyclable ones, end up in th
river.

Dr Anil Kumar, director at the state environment
department, said plastics enter the river mostly
through open drains in which people dispose |{
their waste.

"
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7. Enlist some alarming factsbamut the rising level of
pollution in Yamuna?

Facts Analysis

Dissolved 1 Wazirabad is the point where Yamuna enters
oxygen (DO) | * the city.

9 At this point,its dissolved oxygen (DO) conter
Is 7.5 milligrammes per litre.

BACK TO SQUARE ONE

DO BOD  Fecal colif
(min5 (max3 (max 1,5:3“ > The total stretch
L O of the river in Delhi
BT T is about 48 km from

IN (Palla) Palla to Okhla barrage
» 22 km-long
- S - et urban stretch from
Aug | 10 | 2 1100 wazirabad barrage
Dec 94 2.2 1,400 to Okhia barrage is
OUT (Asgarpur) most polluted

an | NiL | 60 | 840,000 mﬁ.ﬁﬁt

Aug NIL 75 6,80,000 and September due
Dec NIL 73 810,000 tomonsoon

1 Atits point of exit from city limis, theDO level is
only 1.3 mg/I.
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Biological
Oxygen
Demand
(BOD)

1 The Yamuna River entering Delhi at Palla
exhibits a Biological Oxygen Demand (BOIpof
around 2 mg/l, but this level significantl
increases to 85 mg/l at Asgarpurwhere itexits
the city, indicating a substantial rise in wa
pollution.

@ BOD(mg/I)# Entry Point o Zz:‘lgalzl

(65ms /7] o Yamuna at
Ammonia’
Wazirabad: Entry Point
Tmg/|
ISBT Bridge:

/ 47mgl/|
ITO Bridge:
/ 30mg/1
Okhla Bridge:
[ 50mg/|

\ —Asgarpur: T U
«

85mg/|
Exit Point

* -
56.1mg/I - -
#Higher Biochemical Oxygen Demand (80D) indicates 4

more axygen is required for the oxygen-demanding Ammonia
species to feed on and, thus, signifies lower water quality. } ~—— -

*Ammonia octs os a devostating water pollutant —— - “
Souir ‘entral Pollution Control Boord. Dethi Poliut Control Committe:

9 Data collected over a Iyear period by th
Central Water Commission through its 371
monitoring stations across the country shows tf
Yamuna has the highest level of biochemici
oxygen demand (BOD) concemation when it
passes through Delhi.

Sewers

1 A total of 55 percent of the city's 15 million
people are connected to thaty's sewer systen
and its treatment plants but because ¢
corrosion and clogging in the system, m;
treatment plants do not run atfull capacity.

1 Because of thiswaste from 1500 unplannec
neighborhoods runs straight into the river.

21|Page



NEXT IAS

RIVER CHOKES ON SEWAGE

Generation, treatment and gap in sewage treatment (in MGD)

TAPPING OF DRAINS

1 drains tapped out of 18
ador drak

Timelines for completion of

remaining 5 untapped drains

Maharani Bagh drain

(6.66 MGD) | June 2023

Mori Gate drain (9.51 MGD) |

August 2023

Barapullah drain (31.97 MGD) |

Deadline not mentioned in

vl mm

Sonia Vihar (7 MGD) | April 2023

Delhi Gate (10 MGD) | December

J 2023 (Subject to land availability)

Connection of drains/drainage
system in JJ clusters with

sewerage network

" Installed
treatment

capacity by
December 2023

925.5

Connected

In progress Not feasible

Drains

1 A total of 18 drains of Delhi whosewater flows
into the Yamuna, create 80 percent pollution ir
the river.

:

Najafgarh drain
Magzine road drain
Sweeper colony drain
Khyber pass drain

Wazirabad barrage LEGENDS

Metcalf house drain
Qudusia bagh drain
Moat drain

Tonga stand drain
Civil mill drain

10.  Delhi gate drain

11. S.N. home drain
12, Drain no. 12A

13. Drain no. 14

14.  Barapulla drain

15.  Maharani bagh drain
16. Hindon cut

. Agra canal

$0/00: 2O A B D

Okhla barrage
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8. Why is there froth in the Yamna river?

River of foam cuts across Delhi

Every year, as winter sets in, the Yamuna begins to resemble a glacier, as
thick sheets of foam blanket the river. This froth is toxic, and can have

extremely adverse effects if consumed, or even touched

What is foam or froth formation?

Foam or froth formation is a phenomenon that takes place on many lakes
and streams. Foam bubbles are produced when organic matter decomposes.
These foam-producing molecules have one end that repels water and
another end that attracts water and they work to reduce the surface tension
on the water surface. These foam bubbles are lighter than water, so they
float on the surface as a thin film that gradually accumulates.

Whatisfoam [ Why does foam formin
made of? places like the Kalindi Kunj

About 1% of thefoam | OQkhla barrage?

:f made up of o When water with surfactants or detergent-like
9aMINg AGENLS like molecules fall from a height (such as the Okhla
phosphates and barrage), they churn to form bubbles in water.
surfagtgnts. Tohg Foam begins to form after monsoon, but intensify
remaining 99% is as winter approaches, because foam bubbles are
air and water. much more stable in lower temperatures

How can froth formation be stopped?

IN THE SHORT-TERM IN THE LONG TERM
Rid Okhla pondage of water hyacinth UP, Haryana, Delhi need to upgrade
Detergents must be biodegradable sewage treatment plants
so they do not persist and lose their » Industrial pollution to be stopped
ability to cause foam Increasing the flow of the river

What are the sources

of pollution that cause

foam formation?

® Untreated sewage may contain
soap/detergent particles

@ |ndustrial run-off

® Organic matter from
decomposing vegetation

@ Presence of filamentous bacteria
that let out surfactant molecules

@ Pollutants from sugar and paper
industries in UP that travel
through the Hindon Canal

Health hazards

@ Short-term exposure can lead
to skin irritation, allergies

@ [ngestion may cause
gastrointestinal problems
and diseases like typhoid

® Long term exposure to heavy
metals in industrial pollutants
can cause neurological issues
and hormonal imbalances
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9. What is the Yamuna Action Plan and enlist various
phases of its implementation?

REVIVING THE RIVER

Yamuna, the largest tributary of the Ganga,
travels a distance of 22km through Delhi

The river's stretch in Delhi An analysis by CSE of biological |
is barely 2% of the length of oxygen demand (BOD)

the total river basin, but it indicates that nothing has
contributes over 80% of the total | changed in terms of pollution
pollution load in the entire river | load in the river over the years

BOD load has gone up from about 129 tonnes per day
in 1982-83 to over 261 tonnes per day in 2019

Money down the drain Suggestions for

(Cost of Yamuna cleanup by 2012) improving water

Calculated by CSE on data received quality of Yamuna

fro the Yamuna Action Plan » Provide water in

Capital investments to S the river for dilution

clean Dethi stretch of waste ——— .

YAP-| 17 » Maximise the

YAP-extended 163 utilisation of

17 STPs with a capacity of existing STPs

2330 MLD 750-1000 | . pg not discharge

15 common effluent 256 tl'eatEd.Efﬂueﬂ!S into *==

treatment plants the drains ~B&g

Sewer rehabilitation 100 t’ Rﬁg‘:"’ atnd reuse -

Total tll 2005 1286-1,536 | e waste <y
: » Treat sewage P,

Interceptor project (proposed) 2,454 directly in _

Total for 22km of Yamuna  3,740-3990 [REECIIS £ ¥y,

1 It is one of the largest river restoration projectsin India which is a
bilateral project between tlt@overnment of India and Japan.

1 It is being executed bythe National River Conservation
Directorate and theMinistry of Environment and Forests and the
Government of India.

1 The project is divided into 3 parts:

Plans and Analysis

Projects

Yamuna 1 Theplans were carried out by the National River
Action Plan 1 | cqnservation Directorate (NRCD), Ministry of
(YAP__I)' Environment in collaboration with various St;
19931 2002, | pepartment.
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20027 2003
(Extended
Phasg

The plan focused on two types of actions whic
are Sewerage and norsewerage facilities.

Sewerage

A Construction of29 STPs 58 pumping station
and 179 km of sewers was proposed.

Non-sewerage:

A 1282 public toilet complexes, 96 crematorig
Riverfront development, plantation and public
awareness and participation were proposed.

A A study on river pollibn to estimate futur
pollution loads of the river Yamuna fro
different sources.

The total sewage treatment capacity create
under YAP | was 750MLD.

Yamuna

Action Plan
I (YAP 1) 1
20041 2011

YAP Il was mostly toundertake non-sewerage
part of the objectives.

Thetotal STP capacity sanctioned under YAP I
was 189 MLD.

The total budget sanctioned\R. 6.24 billion.

There was an emphasis Buablic Participation &
Awareness, Public Relations and Institutiona
Strengthening & Capacity Building of MCD.

Various Pilot projects includeDairy Farm Waste
Management, Dhobighat Sudhar Yojna
Slaughterhouse  Modernisation and  Waste
Management, Antim Niwas Sudhar Yojna and S
Rehabilitation Study.
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Xar_nungl 1 11 Projects uner National Mission for Clean Gan
Pﬁt'on m?n (NMCG) have been planned to conserve R
Zofge ! Yamuna in Delhi includingrehabilitation of
q sewers rehabilitation of Rising mainsTertiary
onwards Treatment Plants and Sewerage projects in fou
packages of Kondli (K1, K2, K3, K4), three
packages oRithala (R1, R2, R3) and Okhla Zong
< ':v - .
National
Infrastructure Pipeline 5%
Aims to reduce severe pollutionin
river Yamuna =
~USD 219 Mn
Total project cost
6000 T . T 300
8 Estimated cost 270
—#— BOD load (T/day) 250 >
=
5
4000 + 200 =
= =
150 S
E 133/ £
=
2000 + 100 8
(m]
leyg 8
20 167
0 E—_ - -0
o~ @
g5 2 én S« 24
5= £35S =z3 8
%2 o 8N zoEz
g s2 = =1
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10.What is Yamuna Purification Drive, 20187

1 Organized by thd’ublic Health Department and covers 15 towns
including Gurgaon, Faridabad, Yamuna Nagar, Karnal, Panipat,
and Sonepat.

1 Its obgectives are to control the discharge of raw sewage into the river.
1 Initiative that has been done are:

A Eleven treatment plants are being installed along the 8Bm-
long sewer line.

A A treatment plant that can treat 30 million liters a dayhas been
installedin Gurgaon which will help reduce the levelmjllution
from 200 mg a liter to 30 mg a litey before it enters the Yamuna.

A A 5.8km-long sewer linehas beerdaid in the city to collect the
polluted water at the treatment plant.
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11. Enlist various communy initiatives wrt River

Yamuna?

Initiatives

Analysis

Yamuna
Foundation for
Blue Water Inc.

9 Started in 2000and the objective is to cleg
the pollution in the Yamuna River through
its course ando create a better ecosystem i
New Delhi.

@_//Z//Z/(/((Z

Foundation for Blue Water e

Cleaning and Improving Conditions of the
Yamuna River/ T =TT/ 1

}{U’N('

T On World Water Day, 201Q local team
members, students, and activists in Agra
Hyderabad, and Delhi India, along with
Wuhan, China ledeveral watershed cleanuj
projects.

OMaa Shr
Yamuna Seva
Samiti o
Friends of
Yamuna

[

1 Volunteer group started by newspapemvker
Ashok Upadhyayto do hisbhit in protecting
the river from further pollution.
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e e

12. Mentlon recent initiatives taken to clean Yamuna

AR EEETTT AR TR 0 m;: "mnm N

.....‘-.n-( -

1 Thecleaning of the Yamuna River a major issue during the Delhi
Assembly elections, ha%fficially commenced following the
Bharatiya Janata Partyos (BJP) |
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1 TheLi eut enant Go v e rcanformed thanitatiod pf o f f i
the projectt whi ch aims to restore the ri

1 According to the LG office, wrk on cleaning the Yamuna has
already begun with specialized machines such as trash skimmers,
weed harvesters,and a dredge utility craft being deployed in the
river.

1 The ambitious project, whichims to clean the river within three
years, will require coordinated efforts from multiple agencies,
including theDelhi Jal Board (DJB), Irrigation & Flood Control
Department (I&FC), Municipal Corporation of Delhi (MCD),
Public Works Department (PWD), Delhi Development Authority
(DDA), and the Environment Department.

127 SE
Alhlude 205 7meter

The LG office outlined a fourphasestrategy to ensure the river is
cleaned efficiently:
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Strategy

Analysis

1. Removal of
waste and silt
from the riverbed

1 The first step involves clearing the
accumulated debris and sludge from th
Yamuna.

2. Cleaning major
drains

1 A cleaning drive has beeraunched in key
drains such as the Najafgarh drain and
Supplementary drain, which are significan
contributors to river pollution.

3. Monitoring
sewage treatment
plants (STPs)

1 Existing STPswill be closely monitored for
their efficiency in treating wastevater before
it enters the river.

4. Construction of
new STPs

1 To address the treatment deficit of
approximately 400 MGD (million gallons pel
day), new sewage treatment plantg(STPs)
and decentralized STPs (DSTPs) willds up
under a time-bound plan.

13. Mention about various river cleaning methods?

Methods

Analysis

Proper Sewage
Management

1 Sewage is one of the main sources of pollutig

in the Yamuna River and untreated or partial
treated sewage effluents are still be
discharged into the river.

It calls for atotal ban on such dischargesand
effective legislation on it.

The capacity of existing sewage treatmer
plants STPs should be increased and mq
sewage treatment plants of greater capa
should be constructed.
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1 New technologies to reducéhe BOD levels tg
below 10 mg/L should be implemented.

1 The water authorities obDelhi are already in
progress with an innovative master sewags
plan 2031 for sewered and unsewered area
effectively manage thevastewater system o
the National Capital Territory.

[

i

€ Dwarka/Papankalan - d
O Nilothi ] e interceptor
© Coronation Piller % sewage project
| O Rithala will substantially
© Rohini reduce discharge of §

. i - 2 sewage intothe J
O Yamuna Vihar . 3 Vi

| @ Kondii

Effective Solid
Waste
Management

1 Due to rapid urbanization along théamuna
River a lot of solid waste is being generate
everyday, adding to the pollution load on ti
river due to lack of proper solid wag
management and disposal system.

1 Most of thetowns and cities need proper an
adequate solid waste managemersystems an
recycle and reuse units for effective w3
management.

1 New landfill sites are required for proqg
disposal of the ever increasing solid waste.
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1 These should bedesign@l on the WHO
standards.

1 Since waste reduction and waste reuse an
recycling are good methods of waste prevent
as theynot only eliminate the production of
wasteat its source of generation but atealuces
the demand for waste treatmentand disposg
facilities.

1 Keeping this in view, theublic should be madeg
aware and encouraged to use various ways
waste reductionin everyday life.

1 Any developmental activity within the river
zone should be restricted.

SOLID WASTE MANAGEMENT

COLLECTION TRANSPORTATION

~

PROCESSING

INCINERATION SANITARY LANDFILL

Community -
based approach
to address
water related

1 Creating awareness among people a
pollution in Yamuna River and itsill effects on
the lives of peopldas very important.
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problems

1 This can be done by theint venture of public-
private organizations.

1 The role of local institutions such as th
Panchayats should be increased.

1 Active community participation is the need 0
the hour for monitoring, mManagement ¢
restoration of the Yamuna River.

1 Involvement of thepublic in program design
helps ensure the smooth running of thq
programs (EPA, 1995)

Economic

’ Efficiency
Manufacturing industries Sustainability

! s,
High water ﬁ l 4 &
S 7 4 Water valuation and W
demanded ‘t\~ valiie addition AN
urban (i

components
Sustainable water
management
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Role of science

1 New techniques should be used to devq
and technology

suitable technologieso manage solid wasts
such as encouraging the emergence a
development of industrial ecologywhere there
IS no such thing as waste but only resources.

1 Wherewaste from one activity is input of raw
materials for another activity.

1 Such technologies will pave way fortegrated
waste management (IWM) which is bes
defined as aset of management alternatives
including reuse, source reduction, recycling
composting, landfill and incineration an
pyrolysis a good anéco friendly alternative tqg
incineration for the thermal decomposition
solid wastes in an inert atmosphere
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Improved
agricultural
practices

1 The unscientific use of chemical fertilizers

insectiddes and pesticides in agriculturehas

significantly contributed topollution in the

Yamuna River.

The agricultural practices need to imeproved

to minimize the effects of the chemicals

This can be done by some of the following wa,

A Employing organic or biological farming
methods and prohibiting the use o0f
pesticides, insecticides and fertilizers fq
agriculture in the river basin.

A Creating awareness among the farmers
avail facilities of programs likeKisan Call
Centre run by the ministry of agriculture
for solving all their agriculture related quer
including scientific guidance on the use
chemical fertilizers in cultivation, easily
accessible through phones and mobiles;

A Emphasizing the use of bidertilizers which
have least chemical cortsients.

A Efforts should be madeo reduce and
prevent soil erosion in the river catchmenf
area through vegetation cover.

A suggested way is the development

Greenways along the drains.

These are severe for many other purpc

contributing to the conseation of the river.

Constructive
Interactions

Interactions among consumers, policymakers
researchers, and industry representatives i
needed to share their experiencesand ideas
aboutwater quality managementand propost
sustainable and cesffectivesolutions.

36|Page



NEXT IAS

1 There is also a need faontinued interaction
among scientiss with different background
experiences, and knowledge basts find
solutions to the challenges of wate
availability, quality, and remediation and to
explore ways for chemical, physical and
biological solutions for dealing with water
related problems.

1 Lessons should be learnt from the success st
of the Rhine river (Europe), Thames river
(England), Seine river (France) Mississipp
river (USA), etc. for planning the cleanuptem
for the Yamuna River.

14.Mention a few river cleaning techniques?

Techniques | Analysis

The Great T Bubble Barriers capture plastic in waterways
Bubble with bubbles.

Barrier

1 A bubble curtain is created by pumping air
through aperforated tube on the bdtom of the
waterway.

1 The bubble curtain creates an upward current
which directs the plastics to the surface.

1 By placing theBubble Barrier diagonally in the
river, the natural flow will push the plastic
wasteto the side and into thmatchment system.
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Drainage nets

1 The Australian city of Kwinana has designed

simple and ast-effective solutionto deal with the
discharge of waste from drainage systemslhe
town has put nets on tlaitlet of drainage pipes.

These nets stop waste and pollutants fron
leaving the sewers preventing garbage
transported by rain waters from contaminating
the townds | ocal wate

It is asimple filtering systemand it works like &
charm.
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The Canal
Cleaner

1 "The Canal Cleaner" refers tomachinesor tools
used toremove sediment, debris, and vegetatiol
from canals, which arehuman-made waterways
used for irrigation, transportation, and ot
purposes.

1 A recent project in Thiruvananthapuram, India,
involved cleaning the tunnel part of the
Amayizhanjan Canal.
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Bolina Booms 1 Bolina Booms are floating barriers, primarily
used for marine safety, security, and
environmental protection in inland waterways,
dams, and critical infrastructure, with a focum
debris containment, watercraft safety, and oi
spill containment.

~ oy

15. How can civil engineering in India help in cleaning
rivers?

1 From creating efficient water management systems to designing
sustainable infrastructure, civil engineers are helping to reduce
the impact of water scarcity and ensureaccess to clean water for

all.

1 Civil engineers in India can play acrucial role in cleaning and
restoring rivers like the Yamuna, Ganga through a variety of
approaches and strategies:
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Aspects Analysis
Infrastructure | g \yastewater Treatment Plants (WWTPs):
Development

A Design and implenent efficient wastewater
treatmentfacilities to treat sewagebefore it
enters the river.

A This includes both large-scale municipal

plants and decentralized systems.
—— Primary ——] e Secondary =——] p— Tertiary =]

Grit Primary Secondary
Debris removal  clarification Aeration tank  clarification
screen - : 5 =

Disinfection

Filters Effluent

-

Discharge
1o surface
water

Influent
-»>

Wastewater

Chlorine
UV-light

\ A /
Landfill <«gu= 6- =

Dewatering

1 Sewage Systems:

A Improve existing sewage systemi prevent
leaks and overflows,ensurirg that wastewate
is properly directedo treatment facilities.

Industry T

Micro Drum Filter
SVF
Sand C Filter Preliminary Activating Final
Rake Catcher Sedimentation Basin Sedimentation
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Riverbank
Management

M1 Erosion Control:

A Design structures such ambions, retaining
walls, and vegetation barriers to prevent
erosion of riverbanks, which can lead

sedimentation and paition.

Thick bed of
boulders and
cobbles

Slope facing

Original . protected by
boundaryline ....- = / hotcretio
of river bank S

Geogrids at regular

vertical spacing Thick bed of
boulders and
cobbles

M Reforestation and Green Buffers:

A Implement projects to plant trees and create
green buffers along riverbanks to enhan
water quality and biodiversity.

HEADWATERS (Strahler orders 1-4)

with a stronger focus on diffuse -~ Variable width buffers

pollution and riparian-channel ~ to spatially target

physical diversity ’_ landscape pressures e.g
¢:_-;;{,{_ erosion-prone areas

‘l '.‘".’-3 <

”
Riparian buffer < %,
actions may \ v
include the \ N )
channel space .

— Incorporation of designed elements

itself in of integrated and saturated buffers
artificial (tree z0nes, interruption of

ditches - subsurface pathways, mini-wetlands)

. = according to local pressures

/
4
£ Very narrow riparian buffers /
may have limited natural- /’ Potential for more extensive

process functions and /
insufficient space to restore /
straightened channel form |
compared to wider, morc/
structurally-diverse buffers

/ areas of restored floodplains
and hydrological reconnection
of wetlands

.

-
-
Terrestrial and aquatic habitat . =
actions including a range of = =
services from riparian trees and / . > A MAIN R|VE RS
channel-riparian connectivity ./ {Strahler orders >5) with a

stronger focus on habitat
quality and linkages
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Pollution
Control
Measures

1 Monitoring Systems:

A Develop and install water quality monitoring
systems to track pollution levels and sours
helping to target interventions more effective

| ONLINE MONITORING SYSTEM PROCESSING

STP/ETP i

v/ i
ENCRYPTED DATA

— Y rRANSMISSION
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) 3+ T o
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=
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oD

Temperature C
Colour

*Turbldily va

(£ !

Potassium !

| Water level CFl ,

1 Solid Waste Management:

A Create systems for managing solid waste
urban areas that drain into rivers, includin
recycling programs and public awarenes
campaigns.
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Sources of Solid Wastes

7N
e =y

EBEB

Houschold Industry C oulrlcunl

Mismanagement of solid
wastes by open dumping

Q‘ To %
Urban mined plastic waste, Q & l’
m Urban mined WEEE

Sustainable utilization
9 0 of raw materials Q' §
Urban mined organic waste
Urban mined C&D waste

16. Mentions various sustainable solutions wrt River
Yamuna®?

1 Creating a project that balances the social, environmental, and
economic interests of a communityis important to achieve
sustainability. When groject is planned in consideraton of all
these aspectsit will create along-lasting program that benefits

everyone.
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administration
level

Levels Solutions
What can be f Developmore public toilets and crematoria to
done at the

reduce the sewage wasiato the river.

Educational programs to increase awarenes
encouraging people to use biodegradable p
for painting idols and stop dumping wastes
the rivers is needed.

Stringent Implementation of regulation for
industries and hospitals not to dump waste
the river

Upgradation of existing sewage treatmen
plants (STPst hat dondt com

Integration ofwater management by linking
the private sector, local communities an(
NGOs to ensure an effective and efficig
allocation and use of water for all.

New strategies fothe existing water treatme
such asutomated river quality monitoring.

Develop parks with fountains or grassy lands
pools, plantations etc., along theiverbanks
to provide opportunities for water to underg
artificial aeration that leads to sgitrfication
of the river.

Full and participatoryenvironmental impact
assessments should be ensured for
projects.

What can be
done at the
Community
Level

The locals can report ground results and
activities on a regular basis to help authori
keep clkeck on the effluent disposal by t
industries.
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1 A study has shown that significant positive

1 Communities can usenore environmentally

1 Train and educate people about ensuring
proper maintenance of the sewage system a
waste disposal methods.

1 Create a waste management system that c:
help the community make a livelihood for
themselves inthe form of recycling and
upcycling the wastes.

1 Apply rainwater harvesting to meet water
requirements throughout the vyear that is
uncontaminated for domestic and other need

T1I mproving t he C ommu
(taken as a proxy for awareness).

relationship is found between the rate o
increase in literacy level in a districtand the
water quality in rivers flowing through th
district.

friendly idols alternatives that use organic
materials.
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17.What is the global status of river pollution?

VL Very long river (>1,000 km)

L Long river (500-1,000 km)
M Medium river (100-500 km)
S Short river (10100 km)

River status

Free-flowing rivers

(CSI 2 95% over entire Good connectivity status
length of river) (CSI 2 95% over parts of river) Impacted (CSI < 95%) No flow
- BEEOE AED

18. Enlist a few best practices?
Kham river restoration project:
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Rising in theJatwada hills near the city, the&65-km Kham river
flows through Aurangabad before it meets tle Nathsagar water
body near thé&adikathche Gaon.

Leakage from sewage systemsndiscriminate encroachment and
dumping of solid wastehasreduced the once seasonal rivanto a
perennial flow of garbage

For years, th&ham River had been reduced to littlemore than a
dirty, foul -smelling drain, a far cry from the lifeline it once was.

Choked Dby pollution, plastic waste, and unchecked
encroachments the river was a stark reminder of what happens when
urban expansion comes at the cost of nature.

But where most saw an irreversible disaster, one man saw an
opportunity for transformation.

That man wa2011 batch IAS officer Astik Kumar Pandey whois
now serving as Commisioner & CEO, ESIS, Mumbai,
Maharashtra.

With his leadership, th&kham River Restoration Project was
launched, a project that would go on to become a model of
sustainable development, = community  participation, and
administrative willpower.

The restoration project wadivided into multiple phases, each
targeting a critical issue plaguing the rive.

Phases of river| Analysis

restoration

Phasel. 1 The first phase involvede&aring out the heaps of
Cleaning the plastic, debris, and siltthat had accumulated ov
Riverbed the years.

1 Hundreds ofvolunteers, along with municipal
workers, rolled up theirsleeves and stepped ir
the filthy waters.
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1 The scene was overwhelming wheptles of
garbage, discarded furniture, rusting vehicles
and even animal carcasses

1 It was an arduous, backbreaking task, but no
gave up.

Phase 2:
Stopping the
Pollutants
entering the
river

1 The second phase focusedn stopping the flow
of untreated sewage and industrial \aste.

1 This required setting upewage treatment plants
(STPs) and ensuring industries adhered ta
waste disposal regulations.
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1 Municipal officials, in cdlaboration with the

Maharashtra Pollution Control Boardracked
down on illegal dumping.

Phase 3:
Reviving the
Ecosystem

Once theriver was cleaned and pollution
controlled, the focus shifted to restoring its
natural ecosystem.

Native plant species weg reintroduced along
the banks toprevent soil erosionand improve
water retention.

Environmentalists and ecologists worked

reviving aquatic life, andreintroducing fish and
other species that had vanished due to the toy
of the waters.

Additiondly, afforestation  drives  were
launched, with thousands of trees plante@long
the riverbanks to improve the air and wa
quality.

Walkways, gardens, and public spaces wel
developed to transform the onceoolluted
stretch into a green corridor, reconnew the
people with their rivers.
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