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INTRODUCTIN

. the Chairperson of the Committee on Estimates, hoving been suthorized by the Committee 1o submit the Repoert on
their behalf, do present this Fifteenth Report on 'Gangn Rejuvenution’,

2, The Ganga. revered by millions of people, is the lifeline of the populous gangetic plams sustnining 43 per cent of
Indian population, The Ganga, traversing n distance of 2525 kin. from her source i the Himalayas 10 the sea. bears no
comparison with any river of the world because of its highest point of origin, steep gradient, kinetic enerey and wideh
acclamed water quality. However, indiscriminate anthropogensc fisterventions like consruction of HPPY in the seismically
active and fragile Himalavis, diversion of 80 10 90 per cent of water, discharge of extremely hozardous affluents by |44
drains 2nd dumping of solud waste has converted the Ganga inte ope of the ten most polluted rivers of the world. Alemed
by the drying-polluted Cuangas and mking note of the solemn resolve of the Prime Minister to refuvenate the Ganga. the

Cammittes decided to selectthe subject for in depth examination and report with o view 0 accelerate the work of Gompa
rejuvenaliom,

3, The Government of Indid lainched Gangs Action Plas (GAF) in 1985, The mam objective of GAP wis to improve the
water quality of the Ganga to accepiable standards by preventing the pellution oad reaching the river, Since the GAP-1
could not mitignte the pallution load of the Ganga fully, the Ganga Action Plan {GAP I was Tounched in stages between
19#03-1996, GAP-11, while continging the ongoing programimes of GAP-L. also included the works on tributaries, namely,
Yormuma. Dumodor and Gomitis Mot satisfied with the outocme of GAP-1 & 1 and seviously concemned over the burgeoning
pollution kevels, the Government set up in 2009, the National Gangs River Bosin Authority (NGRBA ) for conservation of the
Cangs and maintenande of environmental flows through comprebensive river basin approach. All these effons created

addipnal infrastruciure w tpckle the pollution mensce vl the mfrastructore so crepted proved far from adequate 1o conirol
pollution and 1o mamizin the o-fliss.

4. Sinece earlier attempls of cleanimg the Ganea ded not bring the desired results. the Government of Tndia launched the
‘Inteprated Gangn Conservation Mission' on May 13. 2013 called Namami Gange with o budeet outlay of ¥ 20.000 crores for
the next § vears, This isa significans fourfold incresse over the expenditure of fast 30 vears. The Mission approsches Ganga
rejuvenation by consolidating the existing ongoim efors and enhance the slee and scope of various interventions based
uE expen advice.

5. The Commitlee took oral evidence of the representtives of the Ministry of Water Resources, Biver Development
gnd Goangs RBejuvenation on 29 May, 2015, 13 Julsy. 2005 and 16 Fehruary, 2016, The Committee abso took oml evidence of the
represenlativis of the Minsiny of Emviconment. Forests £ Climadie Change on 13 Joly, 2005 and 16 Febraany, 2006; Minkssry
af Finance | Deparment of Expenditure ) and { Deparmint of Ecenomic Affairs) on 13 July, 2010 5; Ministny of Power and
Ministry of Shipping on 24 August, 2015 and 16 Felbruary, 2016; Central Water Commission. Central Ground Water Board,
Central Pollutioe Control Board, Mimistry of Urben Development on 16 Februane, 2016 The Comanittes also swght miormatson
and suggestions fromy the Sse Governments and Linien Termionies through which the river Ganga flows. Besides, the
Commirtee also invited suggestions from the domain expens and reputed hydrologists on Ganga rejuvenation.

6, The Committee considered and adopted this Eeport of their sifting held on fth May, 2006,

7. The Commitiee wish to express their thanks to the representatives of the various Minisiries/Deparments for
tendering evidence before them and for fumishing requisite moferial in connection with the exomimation of the subject. The
Committee also place on record their sincere thanks 1o 5/Shei LK. Chaudbary. Anupam Mishra, Anil Kumar Gupla, Professor
Vinod Tare, Dr. Aran Kumar, Professor AA, Kasmi, Dr, Swedipia Sarkar, M, Mallika Bhanot, Shei Hemant Dhvani and
Shri Giowind Pokbrival, who appeared before the Committer besides furnishing wrinen Memoranda as desired by the
Commitiee. The Committee also thank the organization snd individuals who submitied their suggéstions to the Committee,

‘8. For facility of reference and convenbence, the recommendstions obuervations of the Commitiee have been printed

in Bald in Part-11 of the Report, The Committee ardently hope that the Government would give their earmest consideration
1o the recommendation of the Commitiee so that the Ganga is rejuvenated and restored 1o its pristine form by July, 2018,

Mrw DEwE i [ MURLT MANOHAR IGSHLL
5 M, MH& Chuirperie,
15 Tk, 1958 ¢Sk § amimiiee o Ry,
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FART 1

CHAFTER I
Introsdetory

The Bhagirathi originating from the Gangotri glacier at "Gaumukh” ancl the Alaknanda originating from the Satopanth
glacier in the Himalayas confluence ot Devprayag in Uttarakhand and formn the Ganga. In hydrology, the Alaknanda is
considered the source strearn of the Ganga on account of its greater length and discharge but in mythology and popular
belief the Bhagirathi i considered its main soorce also known as the Bhagtrathi Ganga, According o legend, the Ganga
was brought down t1o-earth by Bhagirath, son of King Sagara. after long penance for soivation of his siblings. The earlies:
reference to the river occurs in Rig Veda (3.5-8.6) which savs that “Your ancient home, vour auspicious friendship,
0 Heroes, your wealth is on the banks of the Jahnavi” { River Ganga). Further, in the Bhagwad Gita, Lond Krishna says *OF
purifiers [ am the wind; of the wielders of weapons [ am Rama; of fishes | am the shark: and of flowing rivers | am the
Ganges (10.3117, The head waters of the Alaknanda, the Saraswati and the Dhauli, emerge from the Bhagirathi Kharak
(east of the Gengotri glacier) and the Bamak glaciers. At Haridwar, the Ganga descends to the pieins after culting across the
Siwalik ranges,

The Ganga receives many Iributarics including the Ramganga, the Gomtl, the Ghaghra, the Gandak and the Kosi
from the north and the Yamuna and the Son from the south. The Gomii and the Son are two major tributaries of the Ganga

River which have non-Himalnyan souwrces. The Gomti is a rain fed river with it entire drainages in the Ganga plain. It
originates from the reservoir Madho-Tandain in the Pilikhit distriet, Unar Priadesh located 50 km. south of the foothills of
the Himalaya. The Yamuna is the largest tribotary of the Ganga in terms of driinage srea and accounts for nearty 40% of the
Cianga Basin. It criginates from the Yamunotri glacier in the Himalaya and descends to the Ganga plain at Dak Pathar, afier
merging with a number of tnbutaries in the Himalaya, The Chambal. the Sind, the Betwa and the Ken are the major
tributaries of the Yamuna, all of which ariginate i and flow almoest entirely through Peninsular India. Al these tributaries
Jjoin the Yamuns in the gangetic plain before iis confluence with the Ganga ot Aliababad. The Son is another fributary of
Ceanga River with its drainage predominantly in the Peninsular India. A part of its basin prior to its confluence with the
Ganga is in the Ganga Plain. The Son originates from the Amarkantak in the Bundelkhand plateas and merges with the
Ganga River upsiream Paina. The Kosi {Sapia Kosi), the Gandak (Marayani) and the Ghaghra (Karnali) are major rivers of
the Ganga system all of them originating from ghaciers and snow-fed lakes of the Nepal Himaldya. The Kosi river system
comsists of the Arun, the Sunkosi and the Tamakosi rfivers. Flowing through i narmow gorge before entering the plains and
called the Saptakosi and enters indo the Indian territory 85 the Kosd, the Kosi river has the second largest drainage area
among the iributsries of the Ganga afier the Yamuna, It i5 joined by the tributaries like the Bagmati and the Kamala rivers
before it merges with the Ganga. The Gandaki river svstem in central Mepal consists of the Kaligandaki, Budhigandaki,
Marsyandi, Trishuli and Setl rivers. The Kaligandaki and the Trishuli are the main tributaries of this systém. The Kaligandaki
converges with the Trishuli and is called the Narayani which meets the Ganga Rivers as the Gandak near Hazipur. The
Chaghra river system originates from the western Nepal. 1t consists of the Kali, the Karnali, the Seti and the Bheri rivers
and has the highesr water discharge among the iributaries of the Ganga system. The Ghaghra merges with the Ganga near
Revilgan].

1.2 The Ganga river traverses [around 2500 kins. theough] the Ststes of Uoarakhaind [450 kms. ], Untar Pradesh
[ 1000 kms. ], Bibas [4905 k. ], Jharkhand [40 kin, | and West Bengal [520 km. ] fnally draming into the Bay of Bengal through
Sundarbans Delta. It passes through some of the most heavily populated regions of the nofthem plains of India. The major
cities located on the bank are Srinagar, Rishikesh, Haridwar, Roorkee {in Uttarakhand), Bijnor, Kanpur, Allahabad, Varanasi
{in Uttar Pradesh), Patna, Bhagalpar (Bihar) and Kolkata (West Bengal). The Ganga river basin in the larpest river basin in
India, covering a landmass of 8,61 404 sq. km. [ ¢ more than & quarter of coundry's land area, and sustaining about 3% of
India's population. The Ganga, apart from providing water for drinking and irrigation, has greal economic, environmental,
cultural and relighous significance, The Ganga, along with her many tributarics, has been the source of physical and sphritual
sustenance of Indian civilization for millennia.
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B The dving and decaying river

1.3 Rivers have a self-cleansing ability, which allows for essimilation and treatment of biological waste, But when
withdrawal froem the river for drinking. irrigation, industrialand power generption purposes is high and dnn;musfafﬂunnls
are discharged Into the depleted river, inevitably the quality of water in the river goes down and gets affected adversely, So
has been the case with Ganga. The Ganga is now no more the life-giving, life-supporting river that as it was: It has
degenerated into a big sewer, one of en—the dirtiest of all rivers.

Piversion of water and pollution discharpe

1.2 According to k.S, Valdiya, having been dammed at Tehsi in western Ustarakhand, the Gianga descends onto the
plains, only 1o be robbed of its water by huge diversions through the Upper Ganga Canal at Haridwar, which reduces its
discharge to mere | 5 billion m'/yr. and then by the Lower Gangza Canal near Aligarh, That leaves so finle water in the Ganga
that the dry-sexson discharge af Kanpur is merely 90 to 386m"fsecond, 81 Allahabad 279 1o 997 m'eecond. and ot Varsnasi
278 to 1160m* second. Despite being joined by o number of tribunaries. the Ganga is progressively polluted due 1o heavy
discharges & the rate of 3000 million fitres per dy from towns and ¢ities, despite of sewage treatment plants varying from
13:5% in small cities to 278 to 50:4% in big cities—329 million kilolitres. Newrly 50% of waste waters are discharged
untreated into this lifeline of the central Indo-Gangetic Plain. Over 1.3 billion litres of sewaze, 260 million litres of industrial
waste, runoff from & million tonmes of fertilizers and 9000 tonnes of pesticides used in agriculture, and very birge quaniities
of solid waste are daily released into the Ganga®. Taking into consideration these facts of pollution, the CAaNEa Water ¢an no
longer be described as life-giving and holy, On the contrary, the Ganga has been declared as one of (he ten most polluted
rivers ofthe world by WWF International, Switzerland

|5 A survey by the Centre for Science & Environment (CSE) (2012 identified Statewise problems of the river Ganga
being—LUtarakhand: numerous Hydel projects. decreased environmental flows: Uttar Pradesh: Growing cities, polluting
industries, very high pollution levels between Kanpur & Varanasi: Bihar & West Bengal® decreased assismilative capachy
and growing pollution. The Bsues affecting the river are thus myriad and complex, The river supports Hvelioods of millions
in the basin and their drinking water peeds,

1.6 The CPCB report {201.2) states that in the upper reaches of the river, where oxypenating abiliies of the river are the
highest, there are growing signs of contumination, which suggests that even here, water withdrawal for hydro-electricity is
endangering the health of the Ganga, As the river reaches the plains, the water withdrawal peaks for irrigation and drinking
waker. In the stretch of the river—from Rishikesh to Allohabad, during winter snd summer months, theve is almost no wiater
and the river becomes almost dead over long stretches until waste water, affluents and sewers fall in the dry basin, The
pallution is being caused by several fuctors ranging from untreated and imadequately tremed unireated municipal sewage,
flow of untreated indusirial waste including chemicals, inappeopriate solid waste management, pellution on accoum of non-
paint source like use of chemical pesticides and fertilizers from agriculural fields, open area defecation along the river
banks'along nallah-tributaries a3 also drains, eic,

Earlier attempts to check pollution in the Ganga

1.7 Alerted by the immense damage caused to the purity ofthe river Ganga due to fllow of unreated municipal sewage
and also industrial effiuents into the river. the Government of India launched Gianga Action Plan (GAP) in 1985 The main
objective of GAP was 1o improve the water quality of the Cianga to acceptnble standards by preventing the pollution load
reaching the river Since the GAP-1 did not cover the pollution load of Ganga fully, the Ganga Action Plan (GAP)-1] was
launched in smges between 1993-1996, GAP I, while continuing the ongoing programmes of GA P-[ also included the warks
an tributarics. namely. Yamuna, Damodar, Gomtl. Mot satisfied with the outcome of GAP-1 & 11 and serowsly concermed over
the burgeoning pollution levels, the Government set up in 2009, National Ganga River Basin Authority (NGRBA J conservation
of the Ganga and maimenance of envirenmental flows through comprehensive river basin approach, However, all these

efforts created additional infrastructure to tekle the pellution menace yet the infrasiructure was far from adequate to yvield
the desired results i view of ever increasing pollution.

1.8 The Public Accounts Committee (2014-15) in their 8tk Report on Water Pollution had expressed distress that the
Ganga has become one of the five most polluted rivers in the world. despite launching of the 'Ganga Action Plan’ and the
‘Mission Clean Ganga' (2009 by the NGRBA. They also noted that despite the far reaching recommendations of the PAC
[200G3-04], made in their 62nd Report of | 3th Lok Sabha on ‘Gianga Action Plan’, for creation of Sewaze Trestment Plants,
Industrial Effluent Treatment Plants, Toilet Complexes, Electric Crematoria, Improvement of Bathing Ghats, river front
developments, eic., much remained 10 be done 1o implement thiss recommendations,
*Enviressmienital Geology 2nd Edition 2003, p. 492903
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1.9 fince carlier attempts of cleaning the Ganga did not bring the desired results. the Government of India initied the
‘Integrated Ganga Conservation Mission called 'Namami Gange® and a sum of Rs. 2.03 7 crores has been set aside for this
purpese in the budget for the year 2014-[3, The Mission approaches Ganga Rejuvenation by consolidating the existing
engoing effons and planning for & concrete action plan for fisture. The interventions st Ghats and River fronts will facilitae
better citizen comrect and set the tone for river centng urban planning process.

1. 10 Diring evidence before the Commities on Febraary 16, 2006, Secretary, Mimistry of Water Resources, apprised
the Committes that Mamami Gangs his obtained a comprehensive Cabinet approval with initial focus on cleaning the River
Ceangn. When asked to clarify whether it would be feasible to clean the Gangs and restore its purity, the Secretary, MoWR
adrmimed;

“You are right, unbess there is water in the river, what will be cleaned.”

111 Asked again whether ‘purity’ or nirmalta’ would take care of the ccological flow which s many dimensions,
once the ecology is destroved, considering the fact that river has its own ambience gnd ecological functions, Secrefary,
testified,

"sirmalta alone will mot help in swstaining the river to perform s ecolegical functions. Both have 1 '-‘ﬂmph!ﬂtl_ﬂl
each other, adequate flow ond cleanbiness. But if the Mow comes and we continuwe to dirty the river then the aquatic
life will not survive and therefore the Governmient has adopied & comprehensive approach,”

1.12 O being enquired whether the Government had adopied any city specific appronch where the people cogregate
from fur off places so that the people witness the polhution elimination and purity drive and take back home positive
messape, the witness saidi—

"We have detailed project reports for cities like Devpravag, Rishikesh. Haridwar, Garhmukteswar, Vihur, Banpur,
Allahabad and Banaras.”

1.13 On being suggested to inchude cities on the bank of the Yamuna as well, the wimess agreed 1o do so and assured
that in a Fesy months there will be visible improvement 10 the sduation.

1.14 To sddress all these issues, the Committee decided 1o have comprehensive exumination of the Subject,



CHAFTERII
POLLUTION IN RIVER GANGA—TYPES AND MAGNITUDE

The water of sireams had along been acclaimed from the ancient times far being sustainer of life. There are hymns in
the Atharva Veda in praise of streams. For EXmIHpe;

S| FET AT ST
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“As mothers always bring happiness to their children. in the same manner, The streams. noarishers o mankind. Now
meessantly, adding milk and honey o their waters all the way,”

TR YT |
IR Wl vag mt e awe afEd (-a.4)

“0 learned persons, may you know that there is ambrosia in the walers: there is healing balm in them, gnd there are
medicinal herebs; know this. and by their proper uwse become vigorous like horses and kine,”

i =1 ) e forern A v 6
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“Orelemental waters, may vou behold me with an auspiciors glunce. muy you touch my skin with the body, Dripping
luster, glittering here and that are purifying, may those elemental waters be gracious and pleasing to us.*

4 v iy FPETY Ty
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“The worms, that are found in the hilly regions, in the forests. inside the ‘animals and in waters. and that have
entered” our bosdies, | hereby destroy their entire sencration.”

TS 9T9: T TR WA |
TEFS S SR B 0] (1] =12,9)

"l bring here these waters, free from wasteful disease, leomsumption}—and destrovers of the wastefal disemse
| enter these houses with the— never-dving flre.”

Its life-giving and healing qualitics are evident from the following description in Rajanirghanta (300 AD) "The
pualities af Ganga water are: Coslness, sweviness, frevmsprarency, gh lonic proper; wholesneness, portabili;
eiliny: 1o remove evils, abiliny to resuscitate from swoon carsed by debyarasion, digestive property and abiline o
retain wisdom "

W O I, WOSTE, I S, T, Y
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Scriptures cautioned against misusing the Cianga river. For instance. thingen tvpes of human actions; { 1) defecation.
(21 pargling. (3} throwing of wsed foral offerings. (4) rubbing of filth, (%) Nowing bodies {human or anamal],
16) frolicking, { 7) accepiance of donations. (8] cbscenity, (9) considering other shrines to be superior. { 10) praising
other shrines, {11} discarding garments, {12} bathing and { 13} making noise were prohibired,

2.2 The river Ganga is revered a5 incamation of the goddess hersell by millions of devouts within the country and
beyond who believe that a holy dip in iss water enables to attain salvation, In the words of Pandit Jawahar Lal Nehru 'the
Ganga, above all the rivers of India, has held Indir's-heart captive and drawn uncounted millions fo her banks since the
dawn of history. The story of the Ganges. from her source to sea. from old times 1o new, is the story of India's civilization
and culndip, ofthe rise and fall of empires. of great and proud cities of the adventure of man &nd the guest of the mind which
has 5o occupied India's thinkers, of the richness and Fulfilment of life as well as its denial and renunclation, of ups and
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downs of growth and decay, of life and death. This is evident from the mass gatherings and social assemblics taking place

on the holy bank of the River Ganga.”

2 3 However, with urbanisation and industrialisation, the water quality of the Ganga has been significantly affiected
by disposal of anthropagenic wastes into the rivers which has caused enormous barm 1o river biota and the ecosystem.

Fact Sheet on Ganga River Basin

2.4 The basic physical data on Ganga River basin as furnished by the Ministry of Water Resources, River Development
& Ciangn Rejuvenation in their Presentation made 1o the Commitiee on 13.7.2016 s as given under Table 2.4:—

Table 2.4: Fuct Sheet on Gangs

Total length 2525 Kms.
Unarakhand 430 Kms.
Unar Pradesh 1000 Ko,
Sharing lergth LP— Bihar 110 Kms.
Bihar 405 Kma.
Jhark hand 40 Kms.
West Bengal £20 Kms.
Catchment Area 851 404 K
Population in Basin 46%% of India's total
Main Tributaries Ram Ganga, Kali-East,

Yarmuna. Gormti, Ghaghara,
Gandak, Kosi & Damodar
2 % The details on the main stem as furnished by M'o WR, RD & GR are as given under Table 2.5:—
Table 2.5: Settbements and Drains on the Main Stem

Dietails Unarakhand Utar Bihar Iharkhand West Total
Pradesh Bengal

Musmber of districts § 3 3 i ol Il i

Mumber of Towns 15 3l ] N i) H i}

Number of Gram Panchayas I 959 w0 25 pa 1649

Mumber of drains 14 5 Fal - & 144

2 f There are a 1otal number of 11 States in Ganga basin. On main stem 05 States, other States being 06 (HP, Harvana,
Deihi, Rajasthan, MP, Chhanisgark).

Types of Pollution

2.7 The detsils of various kinds of pollutions — Industrial/Chemical, sewage, open defecation, -poliution due to
excessive fenilizer use in agriculuure, garbage disposal, dumping of carcasses, uncremated dead bodies, leflover matersals

of religious functions, eic. (segment wise) effecting adversely the Ganga, as furnished by M/o WR, RD & GR e alia are
a5 Follows:

“The pollution in the Ganga River is caused by both point sources such as domestic & industrial waste water and
non-point sources such as agricultural ranoff, solid waste dumping, open defecation, left over religious material, etc.



f

The domessic sewage contributes to 70% of the pollution load while indusirial waste water contribute to 20% of the
averzll pollution load. Remaining 10% of the pollution is due 1o hon-point sources as menticned above. "
2.8 The assessment made by CPCB on various sources ol pollution in the River Ganga is as given in Table 2 8:—

Table 2.8: Pollution Assessment by CPCR

Pallution Type , Description

Municipal Sewage As per CPCH, about 27233 mid of sewage is disposed in river Ganga from 36 Class 1 & 14
Class 1l towns, against which a treatment capacity of about 1208 8 mid has been ereated.

[ndustrial Pollution 501 mid of industrial waste water |s being discharged knto river Ganga from the 764 Grossly

Polluting Industries {GPI ) along with main stem of the river.

The main industrial sectors responsible for paliution in Ganga are Sugar, Distillery, Pulp
and Paper. Tannery. etc.

Open Defecation As per 2011 census, 33 64 Iac households in the five main States do not have an acciss 10
toilet facilities and out of these 28.91 lac households defecate openty and 4. 72 have an
BCcess o community todkets.

LUse of Fertilizers Eleven Ganga Basin States consume 10 million tons of chemical fertilizers per vear, which
constitutes 43% of the tofal chembceal fertilizer consumptivn of the country beading ro
disposal of high levels of nitrogen and phasphioris,

As per estimates; run off from arable lands contnins up te T0mgl of nitrogen and phosphorus
ranging froem 0.05-1.1 ma'l, with potential to raise the nutrient level to a considerahie
degres in strem waiers,

Sohd Waste About | 4000 metric tons per day of Municipal Solid Waste has been estimated 1o he
generated from Class-1.and Class-11 cities towns siteated on the main stem of Ganga

2.9 Prof. UK. Chaudhury, a well known hydrabogist who appeared before the Committee stated that during the
Bumbh Mela between 4 10 5 crore devatees congregate at Allahobad, they attend their dav-to day activities there itself bt
River Ganga does not get polluted there. He deposed: —

“The reason behind this is that there is a sand bed of the Ganga system avatlable there which is bearing the 1otal load.
Lhave given a three slope methodology here and forwarded five theories 10 Central Water Commission but so far not
received any response. Singapore International Institute have alsa placed three slopes system — sand bed in Narth,
South and East of Banaras, this is seven kilometer long and | and a half kilometer wide, both sides have gradients
one side is Assai river, second is Varna river which has dug complete North 1o West side of Banaras, [-—-], If we
mave scientifically, use sand bed we will find out the pollution problem of Ganga, Pollutasit should be locared,
where, at what location and in hew much guantity the pollutants shoubd be fed in the river system. The flow of surface
water, groundwater, their location, their importance and design of sites, we should not think how much quantity we
discharge/release. STPs ane set up ar varfous locations, | just mention here that unless and until STP is not attached
to the sand bed, vou cannot selve the problem of river pollution. Therefore. sk have 1o hove the idea of river
geomorphology. ™
Pollutin Load on the Gangs

.10 The Mo Environment, Forests and Climate Change, admitting to the ever growing pollution in river Ganga. in
their background note submitted to the Committes stated as follows:—

"Pollution loads in river Ganga has heen increasing over the years du to fapid urbanisasion, industrialization and
increase in population. Extraction of water for irrization, industrial, drinking purposes, etc. leading 1o inadequate
flows which is compounding the problem, There is a large gap berween the quantum of sewage being discharged into
the river and the available treatment capacity. Besides open defecation, cantle-wallowing, garbage disposal, carcass-
dumping further aggravates the problem of poliution.™




































































































































































































































































































































































































































































































































