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GANGA GALLERY : AN INITIATIVE OF NASI

The river Ganges occupies an unique position in the cultural ethos of India. Legend says that the

river has descended from Heaven to the earth as a result of the long and arduous prayers of King
Bhagirath for the salvation of his deceased ancestors. From times immemorial, the Ganges has been
India's river of faith, devotion and worship. But the holy river Ganges's existence is under threat, due to
enormously increasing load of pollution year by year. Therefore, thé Council of the Academy decided to
establish a Ganga gallery. An Advisory Committee was set up under the Chairmanship of Prof. M.G K.
Menon with Dr. Manju Sharma as the Coordinator and experts like Dr. B.D. Tripathi, B.H.U. as member.
The following are the well defined objectives in order to highlight the socio-scientific, religious, cultural
and economic aspects of the holy river:

10.

To develop a Ganga gallery using the scientific and technological tools with maps, large
photographs and sculptures indicating different activities related to the holy river Ganges.

To create 'The Ganga Model' in a large hall indicating different pollution sources from Gaumukh
to Ganga Sagar and its impact on the water quality with the help of relevant data and photographs.
The model will also include the flow directions, water carrying capacity, sand deposition etc.

To establish a library with the literature on the origin; geological structure; geographical
distribution; flow of water through different states; physico-chemical and biological properties;
pollution sources & other degradational forces; biodiversity & endangered species; cultural,
religious, economic, socio-scientific and ecological significance of the river Ganges.

To make audio visual presentation/light and sound program on the Ganges.

To institute fellowships and start lecture series on the Ganges in different states specially where
those the river flows.

To prepare CDs and documentary films, arrange photography and essay competition on the
Ganges and involve NGOs, Universities, Colleges, Schools, Electronic and Print Media etc. for
public awareness and action programmes.

To create a website for wider publicity and disseminate the knowledge at global level about the
Ganges.

To encourage researchers of various disciplines and develop indigenous technologies for the
treatment and recycling of waste waters to solve the problems of the Ganga Water Pollution.

To develop trees, shrubs and grasses plantation strategy to control the impact of pollution, silt load
and maintain the ecological integrity of the river ecosystem.

To organize seminar, symposia, workshop and training programmes time to time on the issues

: Financed by
MPLAD & Department of Science & Technology
Government of India

Printed at Apex Graphics, Allahabad
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~he river Ganga has held India's heart captive and dre
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| he door or opening of the Banges in the mountainous
 gorge at the faat of the Himalayas, Gangotri is the
' place from where the Ganges descends. Bhagirathi,
ane of the tributaries originates from the Gaumukh snout
of Bangotri glacier, one of the longest glaciers of India.
whergas the Alaknanda, the other main tributary Emerges
from the Bhagirathi Khark and Satopanth glaciers, east of
Chaukhambha peaks. After flowing in opposite directions
from their respective snouts they meet at Deoprayag and
hencefarth collectively known as the river Banges.

InSearch of Point Source

rior to |0 century, some Eurapean gengraphers such as
 Ptolemy, ltalian and Dutch cartographers tried to locate

" the source of the River Banga on their maps. Jesuit
missianaries traveled facing all odds to the |ake Mansaravar in
the early 7" century and brought back the legend that this was
the source of Banga. Chinese Cartographers were sent to Tibet
and came back with the same story. In 1733, it received official
stamp when published as a part of four volume description de '

Empire de la chine and later in James Renngls “Memair of a Map
of Hindustan” in783.

In 1808, East India Company sent Captain Webb to survey the
Banges from Hardwar to Gangotri (Baumukh or the Cow's
mauth). They gathered reliable information that the source of
viver is more remote than the place called Gangatri. James
Ballie Fraser was the first European to actually reach Gangotri
in |85, followed by Captain J. A. Hodgnson two years |ater. who
continued his journey upto Baumukh and officially discovered
the source of banga.
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Tributaries of Ganga
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"1 Ir'l”"- to the =_h|gh gradlent and a tremenduus velnmty
' Himalayan rivers including the Banges have a strong erosive

power. The geological fact that the Himalayan rivers run
thr'uugh poorly consolidated sedimentary rocks affected by folds
and faults results in high rates of erosion and silt deposition.
Landslide debris further adds to the silt Ioad.

Based on stream characteristics. the entire 2.525 km course of the
Banga can be divided into the following major five sections: (i)
mountainous, (ii) upper plain, Gii) middle plin, (iv) deltaic non-tidal
and (v) deltaic tidal plain. The stream characteristics of the river
Banga, from its source to its outfall in the Bay of Bengal are as
below:

Stream Characteristics along Different Sections of the Ganga

Mean Annual

S. Stretch Section Len Av.
No. gth | Slope Rate of Flow
(Km) | of Land | {cum/second)
Source to . ;
1 Rishikesh Mountainous | 250 | 1in67 850
Rishikesh to i 1in
2 Allahabad Upper plain | 770 4.100 850 - 1,700
Allahabad to . . 100 i{in
3 Farakka Middle plain 5 13.800 4,000 -10,200
Farakka to Deltaic non- 1in
4 | Nabadwip tidal plain | 2° | 23,000 | 1090 - 1,300
5 g‘ff:lfw'p © | Deltaic tidal | 0 | 1in | Variable due
plain 24,000 | tothetides
3
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But the pollution averload has maligned the purity of Bangajal.
4 Weall must try to restore it.



farafd

ey L= D. ylfl—g
urshidabad rainting, Shehnai,

ull.ﬂlll !‘Illllll' ~. de. |m,|u e an |,|r.| q‘ﬁ.u.. : M3 "Jthil.ru nm- 1 |||_J
|||k1 and famous occupation; which flourished several other
ﬁi}i([ijj_ practices I|n~f1 ng it the  part of ou Our. L['r‘.l_lt tra ||ii-u‘1
mtmia!mum a Wﬂﬁiiﬁiilﬂlhﬁ'ﬁ.’ilrﬁrﬂ_?ﬂhi'-@ﬁu‘lk'
W_..: of Ganga on special occasions in which thousands of
people participate to warship the mother Ganga, their
pe s reads like an honour roll of Indian
: 'a.nthe Ma ara] Rasnulan Bai, Siddhes ar IB;m@ﬂE] T

_'. ad, Gopi
t -




Navigationiin Banges & the National Waterway,
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Vegetation Types in Ganga Basin
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A 5% 1%
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climatic & pedngenatlc conditions are fnund in the Gnagetic e
Basin. Bangetic plain provides huge receptacle into which
thousands of meters of thick layers of sediments have been RED& YELLOW
depusited to form & wide valley plain. Some sails highly susceptible 6% - _ i
to erosion. These soils are sensitive to change & prone to rapid B RED / \_mALLUVIAL
degradation and pollution. Signs of salinity (Haryana), 12% 52%
alkalinity(Western UP), calcercusness (North Bihar) & acidity (W. Soil characteristics of Ganga Basin
Bengal) due to overuse, long occupation, excessive irrigation water

and toxic agrochemicals.
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- The Ganga: Saurce of Livelihood
" | arethan 450 millian peaple living inits basinare directly

' | o indirectly dependent upan the Ganga. The Banges and £

its tributaries are conventionall and dynamically the
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mmmmp Agriculture, Power generation,
 Fisheries, Navigation, Transpart & Tourism, Paultry § Live-
~ stock Farming, Pottery, Sand-mining, Art & Craft, Several
Small and medium scale Industries. such s, apiculture,
silviculture and jute etc, Large scale industries. such as

lﬁﬁﬂha? industries, pharmaceuticals, electronics, textile,
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[ Parsmetric valucs of Ganga Pro GAP at Sclocted Stations
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Watcr Quality data for River Ganga (summmcr average t €. March-Junc)
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Zoning and Water Quality Classification of the Ganga

Zone Length  Ambient Water Designated Critical

(km) quality class  Best Use parameter

Source o 250 B A Total Coliform

Rishikesh

Ristikesh to 420 c B Total  Coliform

Kannauj and BOD

Kannauj to dis 730 B 7 A Total Coliform

Varanast (Tnighal)

Tnghat to 950 c B Total Coliform

Kalyani

Kalyani to 100 D B Total Coliform

Diamond Harbour
{Source: CPCB)

Status of Ambient Water Quality Along Different Zones of the Ganga

Monitoring Stations Total Do BOD  Over all water
Coliform Status Status quality
Uttarakhand  Rishikesh B
Haridwar
upP Garhmukteswar
Kannau)
Kanpur u's
Kanpur ds
Altahabad u's
Allahabad dis
Mirzapur
Varanasi u/s
Varanasid's
Bihar Buxar
Patna uls
Paina dis
Munger
Bhagalpur
Rajmahal
West Bengal Farakka
Nabadwip
Kalyam
Palta
Ulubera
Diamond Harbour

uls < up dis -
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Bangajal: Past & Present
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human body and soul.

o The river water has its unique and extraordinary ability to

retain the oxygen.
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~ oltisalsn I"EpDPth that Bdellnvnhrm ia is fnund in

Banga water which kills all those hanterlal species who are.

responsible for decomposing the arganic matters present

inta the water.

« Ernest Hankin, a British bacteriologist, reported in 1836 on
the presence of marked antibacterial activity against Vibrio
cholera and D'Herelle called it "bacteriophage”. Thus in a
way the warld owes the discavery of bacteriophages to the
Banges water.

+ In |B3E, the British physician E Hanbury Hankin, reported in
the French journal Annales de ['Institut Pasteur that cholera
micrabes died within three hours in Ganga water.
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Degnadation of river Banga Ecosystem

he Ganga is like a carotid artery that supplies the

oxygenated blood to the main upper part of the body. The

watershed of the river Banga spreads over eleven States of
India, namely Uttaranchal. littar Pradesh, Bihar, Jharkhand.
West Bengal. Himachal Pradesh, Rejasthan, Haryana, Madhya
Pradesh, Chhatisgarh and Delhi covering 26.2 percent area of
India's total geographical area. However. during past a few
decades water of the river Ganga has started losing its efficacy
due to discharge of huge quantity of untreated city sewage and
toxic industrial influents. The impartant sources of degradation
and pollution of river Ganga are as follows:

» Discharge of city sewage and industrial effluents.

« Cremation of dead bodies.

« Agricultural runoff.

o Sulid & bio-medical waste disposal.

e Animal bathing.

» Washing of clathes.

« Disposal of temple waste materials.

« Extraction of huge quantity of Banga water through lift
canals.

« Deforestation in water shade and the places of origin of the
river.

« Construction of dams in Himalayan region and major
constructions in the catchments area.

Sewane Treatment Plant
Wastewater

Any water that has been adversely affected in quality by
anthropogenic influence is called wastewater. It comprises
liquid waste discharged from domestic, commercial, industrial
and agricultural sectors.

Wastewater Treatment Technologies

« Transformation of undesirable substances to a desirable
form and extraction of toxicants from the waste water is
called waste water treatment technology.

» Eco-friendly and cost effective technologies are adapted as
the best technelogy for environmental management.

Sewage

Sewage is the wastewater that is contaminated with feces or
urine.

Sewage treatment Technologies

Following treatment technologies are successfully
demonstrated and utilized for the treatment of wastewater in
India.

» Waste Stabilization Pond Systems (WSPS)

o Duckweed Pand System (DPS)

» Facultative Aerated Lagoon (FAL)

» Trickling Filter (TF)

» Activated Sludge Process (ASF)

« BIDFOR Technology (Biological Filtration and Oxygenated
Reactor)

+ High Rate Activated Sludge Biofor—F Technology

» Fluidized Aerated Bed (FAE)

o Submerged Aeration Fixed Film (SAFF) Technology

» Rotating Biological Rope Contactor(RBRE) process

» Cyclic Activated Sludge Process (CASF)

» Upflow Anaerabic Sludge Blanket (UASB) Process

« Down Hanging Sponge Bio tower (BHSB) process




Climate change & Indo Gangetic basin (|GB)

he Indo- -Bangetic plain (IGP) is an anwrunmentally sensitive,
socially significant and anunnmlcally strategic domain of
India where Iandscape, hydrology, food pr‘uductmn and
- fertlllty are threatened by climate change and anthropogenic
pressure. The major impactis -

» [hange in seasonal distribution of total flaws

* Drying up of Aquifers.

» Dam safety under threat

» Fluctuation in precipitation and its intensity leads to flood or
draught

* Submergence of land

» Threat of Glacial Lake Dutburst Fiood (GLOF's)

o Potential increase in sedimentation

* Increase aridity

» Soil salinization, Desertification and Eutrophication

» Impact on Ecosystem: Terrestrial & Aquatic

» Soil Erosion leading to increase in Carbon load

» Water Ingging

» Hard rock exposure

» Degradation of hydro-biolagical conditions leading to rise in
communicable diseases

o Increase in floods and drought leading to endemic and further
pandemics

» Large scale displacement of population

Ganga: Threats to its existence

There are enormous threats to the integrity of the world's great

river basins. The SIX primary threats faced by the ten maost

endangered river basins are: i Over-extraction, ii. Dams &

infrastructure, iii. Invasive species, iv. Climate change, v. Over

fishing, and vi. Pollution.

Especially interms of Ganga, the following are worth mentioning-

* Water withdrawal poses a serious threat to Ganges.

» Barrages control all of the tributaries to the Banges and divert
roughly 60%of river flow & large-scale irrigation.

o [Iver extraction for agriculture in the Ganges has caused the
reductionin surface water resources.

. anering water levels lndu'ectly lead to deficiencies in soil
organic content, reduction in agricultural productivity, poor
water quality, water contamination etc.

Scale {km}
0.5
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Human!!mpact

Ganga: Dur Sink
“heriver Ganga and its basin have been treated by people as a
huge reservair and a logical place for the quiet disposal of
' the tremendous volume of waste on its banks for past
several decades. Dumping of plastic bags, plastic containers,
mineral water bottles, cans, rubbers & plastics, partly dissolved

faeces, soaps and detergents. medical waste and several other

articles in the river has defaced the Banga. The Human impact
may rob the pristine river, its glory and sacredness. A collective
actionfrom all the stakeholders, the people &, the state is needed
ta bring Ganga ta its original glory.

Sustainable Development of River Banga Ecosystem

ustainable development of any ecosystem consists withits

four pillars ie. Environmental development. Economic

development, Cultural development and Socio political
development. Sustainable Development of River Ganga needs
Halistic Fcological Approach based on self requlatary mechanism
to maintain the homeostasis. This may be achieved with the
following:

« Suitability and economic viability of the new Sewage
Treatment Plants be ensured before their establishment.

« For economic saving old and existing STPs be
upgraded/madified in light of their past drawbacks and
recent advances in Wastewater Treatment Technologies.

« Land use patterns, fertility level of land and
upstream/ downstream locations for new STPs be examined
so that no STP be constructed on highly fertile lands.

« Probabilities of Community Treatment Plants and recycling of
the wastewater be explored for economically fessible
solutions.

« Accurate quantity and quality of waste water (e.. sewage,
industrial effluents and laboratary chemicals etc.) generated
at Varanasi, Allahabad and Kanpur be assessed for long term
environmental planning.

o Small scale & cottage industries (including motor workshops
& garbage disposal) located in vicinity of the cities be
identified and suitable treatment plants be suggested.

» Proper quantification and quality examination of solid wastes
generated in each zone of the city be assessed for their
recyclingand other utilizations.

e Electric crematorium on respective cremation grounds,
incineration plants for cattle's and separate washing ghats at
downstream be established.

« [Inauthorized constructions near the banks andts catchment
areas be stopped immediately to maintainthe natural flow.

« Local Technical Expert Committees be formed to monitor and
assess the working of ongoing projects.

« Invalvement of Ganga users in various projects be ensured.

o Non consumptive activities (e.g. fishery, aguaculture,
navigation etc.) of Gangawater be encouraged.

« Higher dilution zones of the river Banga be examined and
preferred as disposal sites.

« Mass awareness programs through documentaries, Nukkad
natak, literature and public lectures be organized at school
level.

« Development and adoption of micro level irrigational
techniques be adopted to save the huge loss of Ganga water
through flood irrigation practices.

« Rain Water Harvesting, its storage, multiple uses at micro
community level and Ground Water Recharging practices be
encouraged to maintain the ground water status and save the
BGanga water.

« Breen belt of resilient and ecologically adaptable plant species
an both banks of river be developed. This will act as kidney in
filtering the non point pollutants and also check the sail
erosion.
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challenge tn provide: adequate soil, water and energy for the
growing population, urbanization, industrialization and
agriculture in the basin.

Dowe want our life giving Mother Ganges to choke on our wastes
and die? Or do we care enough to give her life again?

Today, let us pledge to do our best to put life back into our
mother river - the Ganges.
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Drinking water source
without conventionel
treatment but after
disinfection

Drinkung water source
after conventional
treatment and disinfection’

Propagstion of wild ke D
and fisheries

hrigation, mdmulal

Total Cokforms Organism MPN/100 ml shal

be 50 of less

. pH between 6.5 and B 5

Dissobved Oxygen 6 mgil or more

. Biochermcal Oxygen Demand S days 20°C

2 mgh or less

Total Coliforms Organism MPN/100 mi shall
be 500 of lass

. pH between 65 and 85
. Dissolved Oxygen 5 mgil or more
. Biochemscal Oxygen Demand 5 days 20 °C

3 mgfl or less

. Total Coittorms Organism MPN/100 mi shail

be 5000 or less
pH batween 6 and 9

. Dissolvad Oxygen 4 mgil or more
. Biochemical Oxygen Demeand 5 days 20 *C

3 mght or less

pH batwesn 6.5 and 85

2. [Dxssolved Oxygen 4 mgl of more
. Froe Ammonia (a3 N) 1.2 mgQl of less

pH between 60 and 85

. Electrical Conductivity at 25°C

micso mhos/cm maximum 2250
Sodum sbsorption ratio maxmum 26

. Boron maximum 2 mgft

efn Alkalinity,as CaCO,

iy 3 CaC0,

[AnmooiegH.as N
Hardness, a3 CaC0,

a5 C2C0,
mgit

Sodium, mg/L

Gama BHC [Lindane}

Total disolved sobds, mo/L

OF DOT

Total fired dissolved solids, mg/L

PP DDT

muzndosymn

| Rationale

Faecai Coiiform : 500 (desirabie)

To ensure low sewage contamination, faecai

MPN/100mi : 2500 {(maximum permissible) = coliform and faecal streptococci are

Faecai Streptococci: 100 (desirable)

MPN/100ml : 500 {maximum permissible)

considered as they reflect the bacteriai
pathogenicity.

The desirable and permissible limits are
suggested to aliow for fluctuation in
environmental conditions such as seasonal
changes, changes in flow conditions, and
soon,

pH :between 6.5 and 85

The range provides protection of the skin and
delicate organs like eyes, nose, ears, and so on,
which are directly exposed during outdoor
bathing.

Dissolved oxygen :5 mg/t or more

The minimum dissolved oxygen concentration
of 5 mg/l ensures reasonable freedom from
oxygen consuming organic poltution
immediately U/s which is necessary for
preventing production of anaerobic gases
{obnoxious gases) from sediments.

Biochemical oxygen : 3 mg/l or less
Demand 3 day, 27 °C

The biochemical oxygen demand of 3 mg/t
or iess of the water ensures reasonable
freedom from oxygen demanding poliutants
and prevent production of obnoxious gases.
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unigu ystems on the p L
for mangrove forests to become perhaps the most pro -Pm iu.l w.rl
diverse kind of wetland orld, I.inng,r ", Mangroves p
more ﬂhﬂl—'ﬂ«] 3 habitat for a diverse arr: ay of s SPECIES k..’zﬁnlljﬁ
their busﬁ:mulr"‘-m SErves asa flu_.ﬁli]i!ll source of firewood, dll‘ﬁ?l?
fodder, fruits, medicines, etc. for neighboring human settlements
while providing a critical buffer zone against cyclones, sea-lev ,.JI!r,
and other natural threats.

Mangraves are classified by the density of their canopy cover. The
categories are: very dense (canopy cover of more than 70%),
maderately dense (canopy cover o i between 40-70%). usﬂ ﬁman |
: Rﬂm:xjm:ﬂlﬁﬁa ‘LH{LbC?} - :

Amang the i Eij\ uﬂ.[nl}ﬁrgat‘xﬁm """ \Ylﬁi[hml-r“ mangrove
’iﬁﬂ}iﬁm)d@@ﬁm{ﬁlﬂ?ﬁiﬂ! -of the Sunderbans mangrove
forest falls within its boundaries. All tald. the Sunderbans is 10,000
kmZ. hawever only 40% falls in India, with ﬂ}ﬁ rest residing in
‘Bangladesh. Like ‘most mangroves, the Sunde consist
number of small, forested islands lnatlng amldsttlda streams. fBﬂ
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Draine area (Sq. Km.) |

Uttarakhand and Uttar
|Pradesh 24368
| |Madhya Pradesh and

|Chhattisgarh Lol
%% "IBlhar and Jharkhand | 143,961
(B ;'iRajasthan | 112490

|West Bengal 71,485

|Haryana =L SRR

'IHlmachaI Pradesh 4,317

|pemi } 1,484

Total ” 851,404
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Prof. Vinod Tare, I1T, Kanpur

O L'.lf: Paln h@;.-@fn’ﬁv [;ﬂ‘ |"~ nt Inst. Of Himala f_u'an'; t-r
Dev.. Almara, Uttarakhand

o Web site of Central Pollution Contral Board, New Delhi
+ Website of Minsitry of Env. & Forests, G0I
ommmmmmmmmmm

swww.youtube.com

swww.nicholasduke.com
+BBC

of several scientists and wellwishers of river Ganga
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NASI : HQ at 5, Lajpatrai Road
(Near Mumfordganj Telephone Exchange)
Allahabad-211002, India.

Ph: +91-532-2640224, 2441243
Email: allahabad.nasi@gmail.com

Website :
http://www.nasi.org.in
http://www.nasi.nic.in




