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SUMMARY

Throughout ages rivers have given birth to human settlements and civilizations; with
several great cities across the world map being located at riwctions and

according to their proximity to the river. Rivers had great econorm al utility, for

they provided convenience of transport of goods and people, an teways to the

city. They have also given birth to unique cultures and playeant in the rituals

and customs of its region’s religion. They also pIaye@o ant role in the
u

morphology of the settlement, with important and ordi ctures planned and

situated in accordance with their proximity to the rive

&

played important ecological, social, economic and aesthetic roles.

This importance drastically reduced with thg oRming of Industrial Revolution and
e

s River edges were not

merely boundary lines between the human settle d the water body but have

advancement in technology, their import n economic and social life of the city

declined. Over time, urban rivers bec sirable, and even detested places.
Indian rivers are faced with many su rgblems of pollution, drastic reduction in

their widths, loss of catchment arga ing a shoddy image to the cityscape, etc.
Fortunately in recent years, the ¥ e once become important part of urban
planning. And the approache I enate these dying rivers have ranged from

taking them as important cit@s to utilizing their economic potential again.

Nag River of Nagpur ciy V%n taken as a case for exploration of the topic. The
city has three watersh Nn g parallel to each other within the city limits, and
has three rivers flowin %ach watershed. The extent and nature of urbanization is
unique for each of the e watershed regions and each of them present different

challenges and unities. Central zone is most historic and has dense in
population whil@other two are new.

The studyiinvolved understanding of the behavior and characteristics of the streams.
Parallel to this, study of how each of these are impacted upon by the surrounding
human activities. Primary focus was an examination of different sources of pollution

(Nallahs, storm water drains, sewage systems) and their causes. Besides,



documentation of existing flora fauna along the river edge, building- use, and land

use was undertaken.

The method for study was collection of data through primary and secondary means.
The primary means were photo documentation, interviews, field i site surveys
and observations while secondary data was collected from a nu f departments
such as NMC, NEERI, through published documents such QSanitation plan,
City Development Plan, Environmental Status Report the@m
understood and interviews with the officials. After Gath%

sewerage maps for the city, the mechanism work of streams were
understood.

After analysis, the rejuvenation strategies w%veloped which is demonstrated
0

of the city was

e drainage maps and

through a master plan for the river and a rough guidelines at macro level.

Wherein, potential areas were identified esign interventions along the fluvial
corridor. Strategies adopted for river r ation were : protection of river by study
of its historical context and key Iearn@m past - how the river has interacted
with human life; creating a healt ical system by restoring its natural from ,

purification of water before it is into the river ,etc.; and balancing the

urban development and the e
such as development guid%titching of the human habitat with the river by

creating an open space ne% ublic realm along its edges, etc.
4 \

an habitat through a number of strategies
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Chapter 1: Introduction

1. Introduction:

1.1.Background

Nagpur is a city in the central part of India in Maharashtrw% Nagpur
district is located between 21°45’ N to 20°30’ N and 78°1m 9°45' E.
The adjoining districts are Bhandara on the east, Chan the south,
Amravati and Wardha on the west and in the north the boundary
@ Dé&ccan Plateau
2d at the geographical
centre of India. In fact the zero milestone of this city.

Bakth Buland Shah, the founder of N , decided to start the

with Madhya Pradesh. The Nagpur district is located

region of Maharashtra. The city is practically, log@

ia

settlement along the river in early 18" century.*The expansion took place

on both sides of the Nag River. v
The Nag River:
fe

them as mothers, but today most

Rivers are sacred and peopl
urban rivers are converting a sewage nallahs. There is no sewage

treatment and nor propes aste disposal. Same is the case with

ally better know it as Nag nallah.

A tributary of the Kan es in the hills to the west of Nagpur and
flows in a serpentinggco past Nagpur City, joining the main river at

Saongi in the eas@istrict.

The river prokzabs its name (Nag, a cobra) from its sinuous course,
a

and in turn e to the city. According to Dr. B. R. Ambedkar
people of belong to Nag Dynasty, who were followers of the
Buddha. the river and city is named as Nagpur.

The RQri n was contradictory, but now confirmed that Nag river

origi illock situated near Lava village, and not from a lake called

b , Which is located to the west of the City (Ref Fig. 1).

Rejuvenation of Nag River Corridor, In Nagpur City 1



Chapter 1: Introduction

Lava hills outside
Nagpur city were
identified as the

origin of Nag river
as early as 1908

LAVA
HILS X

Rreserwirofthe N A G P U R
In 2012, NMC Ambazari dam

identified the

spillway of

Ambazari dam

within the city as

the point of origin

1.2. Need of the Project:

Due to rapid urbanization during asf50 years the city has increased
use of water which has increas neration of sewage. Settlement has
been along the river. Resulting w ter is not being treated adequately

thereby resulting in discharge eated waste water into the rivers and
causing:

i) Deterioration of qualit Ivinhg water and

i) Disturbing the eco &

Urban population e CGity is about 2,497,870 (as per 2011 census). Water
supply to the City 4 t 520 MLD and sewage generation is around 420
MLD. Nagpur Corporation (NMC) has inadequate infrastructure

to collect an% e entire sewage generated from the city. Civic bodies
have not been in a position to develop adequate environmental
infrastr foryprotection of environment resulting in increased pressure

of envi ntal degradation primarily due to discharge of untreated /
part@ated into the Nag River. The river is polluted and the water is

nfit fgr any use.
ds to be mentioned that, Environment Department, Govt. of

Maharashtra has given a status of notified river to Nag river Classification
of water of Nag River Basins / Sub-Basin by Environment Department,
Government of Maharashtra. Notification is reproduced below.

Rejuvenation of Nag River Corridor, In Nagpur City 2



Chapter 1: Introduction

Environment Department, Government of Maharashtra has classified 20
main rivers & their sub basins in A- I, A-ll, A-lll & A-IV on their best

designated use.

Sr |Name of the| Strech of

No. River A-l class Al B N

Origin to Ambazari La onfluence
Ambazari Lake  [with KanhagRi

1. |Nag River

Origin Lake Gorewads to Confluence

Gorewada Tank |with Nag

Table 1: Classification of water of Nag River Basins gb=Basin by Environment
Department, Government of Maharashtra (Source: Nag River Basin Action Plan, prepared
By Maharashtra Pollution Control Board Regionalw r May-2011)

Total length of Nag River is 16.50 Km up to th&¥city limit. Its width ranges

from 12 to 40 m and depth varies fro m. Total length of Nag River

2. |Pioli River -

up to the confluence with Kanhan River at Agargaon is about 68 Km.

Today the source of water for t ris only sewage. Besides, industrial

waste also flows into the river,

Nagpur is attempting to beco@city and aiming at high degree of self-
sustainability, so it beco ' tant to take care of its natural resources
and use them judiciousl

Therefore, it is the n 0 ay to try to restore the status of water in
the rivers along wit olesomeness as per the best designated use.
Rejuvenation of ecomes important because of city’s rich history
associated wjith Q s origin is here. If the toxins are removed before
the water en& any other source, the further loss of biodiversity will

be tackled. :
1.3.Aim
To make ndscape proposal for restoring the lost identity of Nag river.
Reju Q@ on of the river as a public open space.
1.4'@bjective

e Tounderstand the catchment of the river and topographical analysis.

e To identify the challenges to the urban stream.

Rejuvenation of Nag River Corridor, In Nagpur City 3



Chapter 1: Introduction

e To understand the existing land use and rivers role in the masterplan
of the city.

e To determine peoples negotiation with water, through tangible and
intangible activities along the river edge. \s
e To determine the historical and culturally significanm around

the urban stream.

e To identify the potential of the fluvial corridor fQMc access/ no

public access.
e To improve and rejuvenate spatial quality, the river through
landscape design.
1.5.Methodology Q

SITE VISIT
SITE VIS

of survey
4
OBSERVATIONS:
Analysis of
different aspects

by RECORDING
OBSERVATIONS
TIONNAIRES '

QUALIITATIVE +

ANTTATVE Quantmanve
INFERENCE
BRIDGING GAP

Table 2: Frame work for methodology

Rejuvenation of Nag River Corridor, In Nagpur City 4



Chapter 1: Introduction

CONCEPTUAL NETWORK | AIM ‘
mmmmmm—————mmm e {1 oskEctives  f---mmmooooeeoeeee- 1
WATER
SECONDARY DATA: Study rivers historical and cultural 1

Readily available study materials importance in the past and present. MAPPING®
(Govt. documents) Understanding the rivers role in the «  Activities the river
* land wuse, Catchment area, masterplan ¥ ar n intangible),

topographical study, biodiversity Encroachments
(flora and fauna).

¢ Challenges faced; Issues and present
physical and ecological condition
¢ Case study: Sabarmati Riverfront

connectivity ~ from
ocations.

PRIMARY DATA:

+ Observation, Interviews, Survey, development, Ahmedabad (live)
photographic study, Area analysis. ¢ Book study: Bishan park, Singapore, &
™ Cheonggyecheon Restoration, Seoul

Table 3: Conceptual ne

methodology for site study

@

1.6.Scope & Limitation

Study and analyse full str ver (within Nagpur Municipal limits).
Prepare a master plan f tjofithe urban stream (upper, mid, or lower
stream).

Landscape design inteNn will be limited to potential area as a sample,
as the river is 16.5@ city limits. Proposal of the full stretch would be
out of scope. Wo«@to immediate influence area.

L 4

N
R
S
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Chapter 2: Literature Review

2. Literature review

2.1. Understanding Rivers, Watersheds and stream orders

Watershed : A watershed is the land area

FREMONT CREIC
(Amevs Twr TowN
5 FREw4LT)

Drained by a particular stream or river. All
human habitats fall in watersheds and depend
upon it. (Riley).To begin learning about a local
stream, river one has to become familiar with
the watershed they run through and the history
that comes with them. (Riley).The differences
between streams, brooks, creeks, gulches,
washes and rivers are difficult to measure and
guantify which mostly loosely defined terms.
And these have so far been denoted to
Represent cultural and regional CUStomQFS'OU%CtIVTV:;eILZZi?aTrl]r?ti:;zag:c?,rg?rream

more than they define or standardize Restoration Working Group, 2001)

geographic feature. The definition creek or stream is dependent on the
definition of its watershed (Riley): alnage network is formed when smaller
streams join to form larger s us, larger watersheds constituted by

joining of smaller watershed\

yswew doop

oumeid spouw
MOpRI M
YSIPU MOJIRYS
©3 qnays

$0J0) U dpooyy

smem uado ‘mojeys

bluff | it l".‘:‘:;", slough | iland | channel | loke | bluff
T floodplain I

corridor

Fig 2.2.. Dimensions of the stream Fig. 2.3. Cross section of the river
corridor. (Source: The Federal corridor . (Source: Sparks, Bioscience,
Interagency Stream Restoration vol.45, American Institute of Bbiological
Working Group) Science)

Reiuvenation of Naa River Corridor. In Naaour City 6



Chapter 2: Literature Review

Stream Orders: The different channels

be
designated by the no. of tributaries they

draining these watersheds can
have or by their order. A first order stream
channel has no tributaries, when two first
order streams join; they create a second-
order stream. When two second order
streams join they create a third order
stream and so on. A stream is designated
by its order; therefore a concept of the size
of the drainage area concerned can be

easily arrived at.

Floodplains: The floor of most st
valleys is relatively flat. This is becaus
time the stream moves back

across the valley floor in a process calle
lateral migration. In

flooding causes sediments to

longitudinally and to be on the
valley floor near the ch ese two
processes continually he floodplain.

Through time the (‘b rks the entire

valley floor. nneI migrates, it

maintains the sam a rage size and shape

if conditions remain constant and
the channe in equilibrium. (The
Federal agency Stream Restoration
Working Grgup, 2001)

Rejuvenation of Nag River Corridor, In Nagpur City

topographic

hydrologic

in
‘\- bankfull width f

elevation
bankfull depth

Fig. 2.5. Channel cross section

(Source : The Federal Interagency Stream
Restoration Working Group, Stream corridor
restoration principles, processes and practices,

%/

“&
f{ﬁ
m,y; ;{/ g

4 9 )ﬁx&

,7 o -0 ﬁ
Fig. 2.6. Water drainage patterns
Source : A.D. Howard, 1967,
American Association Of
Petroleum Geologists
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Chapter 2: Literature Review

There are two types of floodplains:

Hydrologic floodplain: The land adjacent to the base flow channel residing

below bank full elevation. Not every stream corridor has a hydrologic

floodplain. \

Topographic_floodplain: The land adjacent to the channe@iing the
hydrologic floodplain and other lands up to an elevati d

on the

year floodplain). 100-year and 500-year floodplains are

development of planning and regulation standards. Q

2.2. River Rejuvenation Q
Introduction to Rejuvenation: Rejuvenation is distinCt from restoration which

elevation reached by a flood peak of a given frequency (f le, the 100-
c@nly used in the

involves reclaiming and recreation of its o tural form and flow, in the
sense that it may also involve giving it a jdentity. In urban areas rejuvenation
may involve complicated compromi nd agreements to establish the

objectives based on natural histo%h man settlement history that has
C

shaped the current land uses and cal systems. (Riley) Ecological and
urban settlement needs can be which is self-sustaining and improves
upon the existing site conditioRs; propriate landscaping measures. The
measures generally involves% n a biologically diverse aquatic life which
has nutrients, algae, @mperature and other chemical parameters.
Reclaiming the physical of river or a stream, with streamside trees and
shrubs, the channel wi ral width and depth, pools, riffles and meanders.
(Riley) \

Rejuvenation through, landscaping means to can create new environments that
provide sanct adventure, symbolism, recreation, entertainment and
sustenance. IQd to mitigate for land use changes such as building of
freeway, @ parking lots, housing developments and of water projects.
Lands@s also the revegetation of stream banks so that they do not collapse
under R locity of flows but continue to work as a component in a dynamic
system in which meandering, aggradations and degradation of the channel occur

in balance. (Riley)

Rejuvenation of Nag River Corridor, In Nagpur City 8



Chapter 2: Literature Review

2.3.Need:
1. Urbanization has affected:

e The physical process of river growth

e Modified stream structure \

e Influenced the function of the river systems
2. More than 60% of the rivers in the world have experienced hi mof human
modification Q\/
3. Urbanization causes river degradation due to the amour@vp ious surface
area which causes

e Increased erosion, Channel destabilization Q

e Widening of stream
e Leading to loss of Habitat from channelization

e Excessive sedimentation etc.

4. The impact of urbanization on the wate jver can best studied under four
categories: q

Hydrology: The bank full flooding ( dition of the flow that fills up the
channel) occurs much more freque inghighly urbanized areas and has the
potential to be extremely erosiv aging to the natural morphology of the
stream.

Geomorphology: The impact ation on geomorphology of the river is as

follows: Q
Stream widening & erosion;&Reduced fish passage; Degradation of habitat

structure; Decreasedych bility etc.

Water Quality K
Habitat

The Stream and its floodplain before and after development

Fig. 2.8. Water drainage patterns

(Source : The Federal Interagency Stream
Restoration Working Group, Stream corridor
restoration principles, processes and practices,

2001).
|
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2.4.Ecoloqgical Perspective

McHarg, lan L. in his seminal book Design with Nature (1969), instead of the
conventional “rule” and “design” has proposed for a balanced co-habitation of
humans and nature from an ecological-scientific perspectivey, The present
environment crisis is a consequence of neglect and abuse of t atlre’s laws
and its mechanisms and will aggravate the situation in future i status quo

continues. McHarg argues the design should respond sen @ to the natural

conditions, ecological conditions and reduce humans’ i enee, all design
schemes and plans should be an integration of history. al, and biological
development processes, which is dynamic and a Qof nature evolution.

Before design, he has emphasized the need to ug

0
d @ d the inner mechanisms

of these before we make decisions on how to utilizésthe nature resources. For

such an approach would raises lands social sides being an effective and
optimum utilization of land. The desig take into account the layout
character, natural resources, the natur tion process, local natural resource
styles, etc. these must then favored 0 ized through the design proposal.

Of particular note are the series ethbds about land resources category,

valuation and classification that developed.

2.5.Socio-Cultural Persg

Rivers have been definedgag
resource, a geographical feature of a region, as a mother, as a goddess, etc. For
Urban Planners and. e% it has strictly a utilitarian value which should
needs to be channe 'Nlt he sea and which may have economic potential
too; on the other & may have spiritual and cultural significance for local
indigenous com% living alongside the river. Kuntala Lahiri-Dutt in her
paper People@r and Rivers: Experiences from the Damodar River, India
(2003) hig various notions and beliefs held by different actors and
stakeh rs how their notions guide their attitudes and actions towards the
river. The paper focuses on how attitudes of planning and administrative bodies
in post-colonial India towards rivers, with their development agendas has not

only polarized issues of anti-dam vs pro-dam, global vs local, traditional vs

developmentalist but also marginalized the hitherto local and indigenous

Rejuvenation of Nag River Corridor, In Nagpur City 10
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communities who had rivers as an important part of their daily lives and held
socio-cultural significance. Taking case of Damodar River of eastern India to
show how state-control of rivers and their interventions can conflict with localites
and has ultimately created social inequalities.  Of parti r note, her
observations of how various notions and attitudes held towards CXffects its
ecological health, size and shape and its relationship with humamey are not
just material resources but also have symbolical meaninQE have socio-
cultural significance; and how the latter can help in bringin@k

to rivers.

2.6.0n the Riverfront — Sriganesh Rajendar@

The author tells that the sensorial contact with water is much desired notion of a

significance

riverfront. He then talks about the river and ci nship from the past till date.
Talking about the visual connection, the r Wgites in context of lateral portion
of the river. If the river is narrow then t nnection is strong both visually and

physically, as could be seen in the c@arls (Seine), Chicago (Chicago), etc.

Instead for perceiving rivers ietal\ discontinuity, it should be seen as a

continuum of voids or open spa rban fabric.

The city’s relationship with itS"siyve anges or alters with time. And the major

climatic and tectonic eve@nmade obstacle may disturb the river’s course
over a short time causing™h o completely disappear or leave the traces of its
flow. The width of MX s a strong influence on the scale of the river

corridor, the riverfrorﬁ

uses along the riveg are an impediment to continuous access. Sabarmati
riverfront: As Qon | river Sabarmati is a large void, potentially capable of

s uses and relation to the opposite bank. Private land

linking the op es on its opposite banks.

He coficlude§ by saying that its time that we ask our rivers what their essential
nature ivérfront should be. It's time the relation between the river and the city

is rekindled with affection and longing.

Rejuvenation of Nag River Corridor, In Nagpur City 11
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3. Case study:
3.1.Sabarmati River Front Development, Ahmedabad
3.1.1. Project summary
Location: Ahmedabad, India; Length: 10.4 km;

- 1.5 AN §i 2P &0 2 e
Fig 3.1: Sabarmati Riverfront Ahm adl (Source: http://2.bp.

blogspot.com/)

The River Sabarmati flows from negth to south splitting Ahmedabad into

almost two equal parts, serv ater source and provided almost no
formal recreational space f ity’(Ref Fig.3). As the city has grown, the
Sabarmati River had be nd neglected. Increased pollution was
posing a major health an ental hazard to the city. Encroachment

Z

on the banks was also

«©

J ° f/ .’/‘L'
1980 | Fied

» i w0 Shum Bhm 20 B3 -

Fig 3.2: Sabarmati and the growth of Ahmedabad city (Source: SRFD Project for

Urban Mobility 261114- Mr. Jagdish)

Rejuvenation Of Nag River Corridor, In Nagpur City

\ ¥ 9
2006 e

12


http://2.bp.blogspot.com/

Chapter 3: Case study

The examples clearly illustrate how the river has added vibrancy to the urban
landscape of Ahmedabad with its open spaces, walkways, well-designed
gardens along with activities which contribute to economic growth.

The project dealt with sensitive issues like slum rehabilitatiag, relocation of
an age old natural market and a Dhobi Ghats with élan. ject has

connected the river and people, again directly through its G

Fig 3.3: Catchment of Sabarmati River; @ ati River & Narmada River's Connection
(Source: SRFD Project for Urban Mobilityag6

Sabarmati is a seasonal river, erdsschanneled into the river from Narmada
canal, which intersects the river Upstg€am from Ahmedabad and is retained

in the river using the Vasn hich is located downstream (Ref Fig.4).
Sabarmati Riverfront de Corporation Limited (SRFDCL) was
launched in May 199 medabad Municipal Corporation (AMC)
under Section 149( dian Companies Act, 1956.

A Special Purpose model (a legal entity created solely to serve a

particular functioqz ed to avoid the delays associated with municipal
O

decision-makin uilt maintain operate and Transfer (BMOT) basis.

Land ownership; er bed land which was originally held by the Govt. of
Guijarat, ranSferred to the AMC, which in turn granted development

rights to

L for this reclaimed land.

Rejuvenation Of Nag River Corridor, In Nagpur City 13
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3.1.2.

Issues & Concerns pertaining to Sabarmati River Bed which are similar to

NAG River Bed

1. FLOOD HAZARD:
10,000 slum household adjacent
to the river can get washed away.
Several low lying areas are flood
prone.

BEFORE o

Flooding of Sabarmati

Fig 3.4: Before and after pictures of Floo

hazards & solutions at Sabarmati River

261114- Mr. Jagdish) @

Retaing Earth Fill

FLOOD HAZARD SOLUTION:
Embankments

uld have
50cm wide and M high
diaphragm walls e river

bed level constr on both
the banks de O provide

protection ag od

etaining Wall and Earth Fill
e: SRFD Project for Urban Mobility

SDFL land
==

Fi he Construction Process— Retaining Wall and Earth Fill

2) SE LOW INTO THE
RIVERQ

f storm water drains
' the waste water into the
ny of them are illegal)
ch discharge points were
ed along the river basin.
These had to be extended to a main

line to divert this discharge.

Rejuvenation Of Nag River Corridor, In Nagpur City

Proposed to lay trunk sewer
parallel to the riverside roads
East River Drive and West
River with extensions from the
drain points
Terminates at
Vasana Barrage.
Total cost estimated Rs 5.75
crores.

Length: West bank: 12.3km,
East bank: 15km

STP near

14
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R

Sewerage Inceptor Sewag
Fig 3.6: Before and after pictures of sewage
flow into the river & solutions at Sabarmati River (Source: SRF je Urban Mobility

261114- Mr. Jagdish)

LEGEND

B | s cuLvert Tvee ouUTRAL

| @ | e cuLverr Tvpe ouTFALL

Fig 3.8: Sewerage & Water Supply (Source: SRFD feasibility report)
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3) SLUMS ALONG THE RIVER: SOLUTION: Rehabilitating the
5984 households as per 2002 survey slums

which gradually increased to 11736 Total 11736 households entitled
households by the time of allotment Estimated construction cost for

influenced by the scheme, each household,is Rs 65000-
It was ensured that none would be 75000. \
relocated far from the site while also Estimated co laying
retain the employment opportunities. Infrastructure each
household is ;000
" o B - -

2 ’ Fig 3. erage & Water
) u iginal & located slum
locations Blue: original; Red:

(Source: SRFD
lity report)

AFTER I

Fig 3.10: Before & after{i of Slums along the river at Sabarmati River (Source: SRFD
Project for Urban Mobiti 1114- Mr. Jagdish)

LEGEND

}- SLUMS ESTABLISHED AFTER 1991 |
[ S0V EETABLISHED BEFORE 19|
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LEGEND

PROJECT AFFECTED SLUMS

smmmure; - PROJE ED SLUMS ™
fi

Fig 3.11: Slums & project affected slums along SRFD (Source: @bility report)

4) PREVAILING ECONOMIC ACTIVITIES
‘Gujri (Sunday market) and ‘Phool Bazar:

Culturally and economically very significant

so relocation would be inappropriate.

Lacked easy accessibility, parking, toilet and

other ancillary facilities.
Prone to flooding in monsoons.

Rejuvenation Of Nag River Corridor, In Nagpur City

ECONOMIC

ING
A ES
2 markKets were removed and
modated with
ternational level facilities also
ding 2 more markets
estimating approx. 14,000
direct job employments.
‘Dhobi Ghars’ (Laundry
campus):
- Area: 9380 Sqg.Mt
Capacity: 168 allotments for
Washing
‘Gujari’ (Sunday Market)
- Area: 70,000 Sq.Mt; Capacity:
1640 Vendors estimated
- Cost: Rs 29.15 crores
Parking: 8 Bus, 428 Four
wheelers, 230 Two wheelers

Fig 3.12: Before & after pictures of
Economic activities along the river at
Sabarmati River (Source: SRFD

i feasibility report)
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3.1.3. Design strategies used:

e Make the riverfront accessible to the public

e Stop the flow of sewage, keep the river clean and pollution-free

e Reduce risk of erosion and flooding in flood prone neighporhoods
e Create riverfront parks, promenades and Ghats to en;j ater
e Provide Ahmedabad with new cultural, trade and sogial ‘@atenities

e Provide permanent housing for riverbed slum dw

ater filled, at least in the city stretch.

Eliminating the major Nlluting agents by diverting as many as 39

sewage outlets th@d untreated sewer in the river.

The change i th ology.

Land reclama% ough the narrowing of the river basin

A\

itizens a large, centrally located and much needed civic

Social ¢
Gifted to

spac @ e city chronically starved of open spaces.

reatéd a new and modern landmark.
ive rehabilitation

Rejuvenation Of Nag River Corridor, In Nagpur City 18
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Economic changes:

Improvement in economic growth and tourist attraction.

3.1.5. Inferences and Observations:

Opportunity of creating a central civic space to the city.

Project has been seen only with the vision of ‘beauti on’ and ‘place

making’; but the ‘environmental up gradation is not e 0 its potential’.

For any project to be successful, it is very impor connect it with the

people. SRFD project is considered successf se it is able to connect

people with the river.

ats -
% Riverfront Park
Subhash Bridge |
(completed) |

onnecting to the forgotten River to the citizens (Map Source:

erfront.com; Picture Source: Author)

Rejuvenation Of Nag River Corridor, In Nagpur City 19
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3.2.Bishan - Ang Mo Kio Park And Kallang River, Singapore

3.2.1. Project summary

A long-term initiative to transform the country’s water bodies beyond their
functions of drainage and water supply, into vibrant, new space community

bonding and recreation. (Q
Bishan Park is one of Singapore’s most popular park artlands of

S i
Singapore. As part of a much-needed park upgrade and o improve the
capacity of the Kallang channel along the edge of the p rks were carried

out simultaneously to transform the utilitaria te channel into a
naturalised river, creating new spaces for the to enjoy.
Bishan Park is one of the largest park, constr 988, located in Bishan,

Singapore. In year 2006, it has undergone a major redevelopment under the

Active, Beautiful, Clean Water Program ishan Park, a 2.7 km long
straight concrete drainage channel efyrestored into a sinuous, natural
river 3.2 km long, that meanders thr the park.

BEFORE

: SQe and after pictures of the park (Source: Singapore Bishan Park.pdf)

SED , UNMAINTAINED OPEN SPACE ====--==3 ACTIVE, BREATHING OPEN SPACE
CHANNELISED RIVER =========p NATURAL RIVER

Rejuvenation Of Nag River Corridor, In Nagpur City 20
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3.1.2. Issues & Concerns pertaining to Bishan Park which are similar to
NAG River

Bishan Park is a green lung in the heart of city, but was not active till its
renovation. People started to come here when they were able Wect to the

water body, & have engaging & recreational activities along tm

3.1.3. How they have resolved the issues Q

After the park was reopen, the vegetation around the ront was altered

significantly, with huge contrast between the WQ area and the area
opposite the river where the landscape is less e

The major factor to this is that the landscape ne river is still new. As time
passes, the altered site would be expected to return to how it was in the old
park.
{Q:‘\ a 'y
< = & ° e
<Y g ’

@ Tall Trees

. Medium Trees
@ small Trees
) Bushes
Grass
Natural River
= Main circulation path
——— Concrete river canal

sinous course

Fig 3.16: Vegetation status & activity generated along the river (Source: Singapore Bishan Park.pdf)
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TOPOGRAPHY

During the redevelopment, the site was excavated and the concrete channel

was removed. It is being replaced by a natural river also acting as a water
catchment area during heavy down pour. \

The river bank is stabilised using soil bioengineering techni(@mong the

techniques used for the test bed are:

Gabion wall, Log Crib wall, Riprap, Fascines, Wra ol lifts, Shrubs
Planting, Brush Mattress, Stone wall, Reed roll. Q
3.1.4. FEindings & Inferences

Better Linkages: This welcomes people to come t park.

Visual connectivity: Small trees along the
group people coming to the park

, safe for different age

Ecological approach: concreted chan
techniques, biological cleansing of wa
bio-diversity.

natdral river bed, soil-engineering
e-use of waste material, enriching

e
=
=
=
=

BEFORE concrete drainage channel
mox width 24 m

14 Pl——

AFTER

R s

MORE RIVER

MORE PARK

BEFORE

concrete drainage channel

2 besth g STABILIZING RIVER EDGES

Fig 3.17: River naturalised from concrete channel by improving the bio diversity (Source:
Singapore Bishan Park.pdf)
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3.3.Cheonggyecheon Restoration and Reconstruction in Seoul

3.3.1. Project summary

Seoul belongs to the political and cultural centre. Cheonggyecheon flows

thereafter Cheonggyecheon has been become the main

across the centre of Seoul, in 1397, the capital of Korea o Seoul,
mf the city

morphology. As the city’s centre river, it has become prj sewer for the

populace.

During the 1950s and 1960s, because of economy h and the urban

development, Cheonggyecheon was once slat me a drain, the water

of which also deteriorated.

Fig 3.18: Cheonggy ource: Cheonggyecheon in
Seoul.pdf)

From July 2003, ent restored the river with the support of mayor.

Purpose of sel his case: Cheonggyecheon has a similar case with the

Nag as, toda Nag has become a sewer. Even it is flowing through the
pur-city, people are unaware of its presence and importance

asare

Cheonggyecheon has become the part of locals now after restoration. The river

haSyowggiven a new identity to the city.
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which are similar

3.1.2. Issues & Concerns pertaining to Cheonque

to NAG River Q
« Cheonggyecheon in Seoul flows in the hear he , but was not in good

:@ ent stopped where the

condition & had become a sewer. CBD red
Cheonggye Expressway started.

» The Cheonggyecheon has great histori ficance to Seoul since itran
through the heart of the ancie y, ence its restoration becomes
important.

« Basic design: Secure apacity for 200 years frequency rainfall and

introduce lower te nhance easy access to water.
+ Sewer_System: ined sewer system for rainfall and wastewater.
Capacity: 3 tinh ated wastewater.
. CONCEPTS.&qreen belt with waterfront: West to East.
Gradual %ation from urban landscape to natural environment.
Crea ical biotope and environment.
e Q;)Iaces: waterfall and fountains were constructed.
stre. c Downstream

Fig. 20: Showing concept

Rejuvenation Of Nag River Corridor, In Nagpur City 24



Chapter 3: Case study

3.1.4. Findings & Inferences

Activities generated along the river has given new identity to the city. This has
even benefitted to the economic growth of the city and attracts tourists.

Significant ecological improvement could be seen after restorat\i

Air & water quality has improved. Reduction in air temperatute ng effect)
in surrounding area by an average or 3.6 degree C demon % by thermal

imagery.

(.6

Fig. 21: Represents heat map of the p fore
(Source: Cheonggyecheon in Seoul.pdf

& after restoration of the riverfront.

L 4

®
X
9

X
S
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4. Site Study & Analysis:

4.1.Physical And Geographical Character Of Nagpur City

Nagpur is a city in the central part of India in Maharashtrw., Nagpur

district is located between 21°45’ N to 20°30’ N and 78°1m 9°45’ E.
Altitude (from mean sea level ) — Avg. elevation of 312.4
Terrain — The city generally have plain terrain with s radient slope
from west to east with three watersheds O
parallel to each other. However there are Q

; - =

(Source: Web)

many hilly areas that can be considered as

R e

effect of cities location in Satpuda ranges.

Climate — Hot and dry summer (with max .7 4= /2 « .

temperature recorded is 48°C in May2

and cold winter (with less than 10°C

Annual average rainfall — 1161.54

Except for the monsoons, e
humidity is high, the air is gener

Fig 4.1 Nagpur City’s connectivity

0 5  10km
w
25 75

r
m
@
m
=z
o

Road
Rallway
Town
Nagpur Clty
Waterbody

Heights - 100 Feet Interval
Approx.

366 to 396 m

BEe| |

=

335t0 366 m
305t0335m
274t0 305m
244t0274m
213to244m

JOCOHENE

183t0213m
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4.2. Chronology of the City:

LEGEND

Bl covoremooiess - 72 The Gond rule (168

Bl srossarerooiraz-ren

Gond king chose the higher bank
i.e.Northern bank of the Nag river as the site
for the fort

[ samsupenoo torr- 150

[ BRITISH PERIOD 1901 - 1937

POSTINDEPENDENCE PERIOD

T MUNICIPAL LT 2001

The settlement crogse
certain locations.

(1901- 1947 ) |

ed to grow at a faster rate

- L] Hevccancs River divided the city into north and
i / = ﬁwmigngr"nou'::vo\fnss agpur
/' .. rriivime o W
\ [
CHRONOLOGICAL GROWTH/OF NAGPUR CITY () Environmental degradation- Nag River
I f =) AND TAN ?treated as an urban drain

ource: NMC Nagpur)
akth Buland Shabh in the early 18t

or setting up his kingdom.

Fig 4.3: Chronological Growth of Nagpur
Nagpur city was found by Go [
century. He chose Nag River’'s
Later in mid-18™" cent e ruled the city. They were keen in
building recreational s ce, we are able to see lakes in the
western part of the N 0 major lakes Ambazari Lake & Futala
Lake were construct ing their time.

In early 19" cent sales lost to Britishers, and colonial rule began in

the city. City &. I8 economic growth. Old city still continued to grow

at faster rateg e western part of the city started to flourish. This was

due to coming up of railway line. Now the city was divided in East-West
directio g River divided the city in North- South direction.

Post-in dence i.e. after 1947 the environmental degradation started,

as t@ River was treated as an urban drain, and it still is.

4. hysiography of the city:

The physiographical studies include study of the physical landform of the
place. It focuses on understanding the processes and patterns in the

natural environment, as opposed to the cultural or built environment.
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It includes an analysis of the following components:
Landform of the region, Slope analysis, Drainage pattern of the river,
Geology & geomorphology, Soil etc.
The physiographical studies were carried out using sgcondary data
obtained from Survey of India sheets (Topo sheets), Distrinrce map

(First edition 2000), and Satellite images. GIS software w d as a tool

for carrying out the slope analysis. Q

4.3.1. Elevation Map: Q

p showing the elevation of the city, Highlighting Nag River's watershed

C & author)
gher ranges are located towards the western side. The general

slope of the land is from the west to the east.
Ranging from about 370 meters towards the west to 280 meters to the

east side.
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The larger water bodies (Ambazari, Phutala etc) are located in this
western hilly region. The hills attain to no great altitude (350 M). However

they offer good scenic vistas of the surrounding region and can be

developed as scenic spots for the city. \

Since the topography of the city is sloping from west t »the Nag
does not tend to flood in the western part. m

4.3.2. Slope analysis Map: O 2

4
Km

d 104 124 141 161 181 201 221 24

ndary (Source: NMC & author)
ntire city is gradually sloping, with the slopes ranging between 0

and 25 percent.
The hilly regions to the western side show some characteristic steeper

areas. The rest of the city, is gently sloping interspersed with slopes
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ranging up to 4 percent.

The slope analysis indicates that due to the low ranges of slope, the

landform appears quiet flat in a major part of the city.

This has also contributed to the drainage pattern in the §grm of shallow

and slow moving water courses and rivers in the city. m
4.3.3. Watershed & Micro-watershed Map: Q
O

\> LEGEND
|
(I
— NMC Boundary
Roacta
-a Rabway ine
— MEgOr Water dvice
Contour ne

005 1 2 3

lagpur is categorized into three major watersheds-

4
Km

W
e thern watershed comprising of the PILI river, the central

watepshed comprising of the historical NAG river and the southern

watershed draining into the PORA river.

There is a well-demarcated drainage pattern in the city, sloping down

from the west to the east.

Rejuvenation of Nag River Corridor, In Nagpur City
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Nag river is the 4th order stream, with dendritic pattern.
Catchment area of Nag is 71.37 Sq .Km. (which is about 28% of the city

area).

4.3.4. Geology Map: %

srbedy

\\ 0os1 2 3 4
Fig 4.7: Map sﬂe geological strata of the Nag Rivers watershed, within Nagpur
municipal bou @ Source: Resource map of Nagpur District & author)

Dis an%pe divided into two main areas, namely - to the west of
ag occupied by the Deccan Trap formation and to the east of

Nagpur occupied by the metamorphic and crystalline series.

All the 3 rock type are found in the region:

Basalt (igneous rock), Sandstone and limestone (Sedimentary rock) and

Gneisses (Granitic Gneisses- metamorphic rock).
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4.35. Geomorphology Map:

LEGEND

- Watervody

o Podiplain

Roads

Raitway line

{ Contour line

municipal boundary (Sour esourfce map of Nagpur District & author)

3
Fig 4.8: Map showing tt@ology of the Nag Rivers watershed, within Nagpur

To the south ea st and the north east the surface is, for the most
part, a plail? d/'with alluvial deposits of the Kanhan and its

tributaries.

pedi
Age Formation Lithology
R Alluvium Consisting of sand, silt and clays
Cétaceo E; Ballistic lava Deccan Trap basaltic lava flows associated
flows with intertrappeans
Permi Lameta Beds Calcareous sand stones, sandy lime stones
Carboniferous to Gondwana Group Comprising Kamthi, Barakar and Talchir
lower permian formation sanstone shales
Plrloterozoic Sausar Group Consisting  schists,  phyllites,  granites,

quartzites, magmatites, biotite,gneisses,
granuluos,marbles, Mn bearing gondites

Pirloterozoic Sakoli Group Phyllites, schists, granite, gneisses, quartzites

Rejuvenation of Nag River Corridor, In Nagpur City

Table 4.1: The board
geological sequence of
the area is as under
(Source: NMC)

= Major water divide

It consists% silt & clays.
The @0 pied by denudational hills, dissected pediments and
plain:
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4.3.6. Site Observation & Inferences:

After overlapping of the maps these are the inferences drawn:

ELEVATION MAP \

2 Nag

ATION STATUS AND VARIOUS OPEN SPACES
0051 2 3 Legend

[ Waterbody

Vegetation

I rairy Dense

I Vegetation within
Private Properties

[ | Parks / Playgrounds

- | Agricultural Lands/
Waste Lands/
Degraded Vegetation

= 18 Ward number &

=—— line

Legend for density (PPH)
| 0-100

100 - 200

200 - 350

350 - 560

. LANDUSE MAP R s o
.

i o LANDUUOLC VIAr

] ot oo, M, o e, Db ot

7 s P, o, O, Bt o, Vrpta, e
. M, Cmmanty Contre. Lbar. UG K, arriag S, o

L e e, G, Gymibans, Wi Paces, P i, Pekce

Bt WS EB. ot & Togagh, e St

B G, sk, P, S, S50t Comle, Oub

[ s

L reap—

(] bt Gt et G ometer Gabstv

153 e e st s Mo g s
B oot sty
[Tt

[ comomtome

MAPPING FOR NAG RIVER’'S CATCHMENT AREA

Fig 4.9: Mapping of the Nag Rivers watershed, within Nagpur municipal boundary (Source:
Resource map of Nagpur District, Landuse map, Census 2011 ward data, Satellite images,
Edited by Author)
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The soil is black cotton soil (1-6m depth) and has basalt & sandstone
(rocks) as its base. Soil depth varies from 1-6 meters.

Basalt tends to generate fertile, alkaline soils; the black colour of basalt
causes the soil to warm quickly. Therefore, good vegetatiwwth seen

in this part.
Upper stream region has Basalt (Igneous rock) strata, twhe reason
we could see the 3 lakes (water bodies), in the weste @ of the city.

Central part consists of Sedimentary rock like san , imestone, and

shale: This area has mixed type of soil as sand highly permeable

and limestone rich in clay with low permeabi Overall less flooding is
seen in this region.

Sedimentary rocks are forming the base a, which are very good
aquifers.

Towards the east the rock is Metamor Granitic gneiss:

Gneiss tends to lead to acidic, p@ developed soils

In many places, particularly j g, poorly drained areas, the soils

are alluvial clays with poor eabllity characteristics. The vegetation in

observed (Ref vegetatic
Less vegetation & Ci : dces could be seen in central and eastern
part of the catch is may be due to high population density
concentration in%areas & also towards the east we have
metamorphir‘ro .

Vegetation is@ ndition near the water bodies (lakes & rivers) and

small rivule

The land ong Nag river corridor is mostly Semi-public (Institutions
etc.) a @ ate (mainly residential).

Th s have their back facing the river. Thus, the river is confined

@ mpound walls of these land ownerships.
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4.4.Potential zone study (5 Km):

Upper Stream _ Mid- Stream Lower Stream

G G M F | G

M

F
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M F |
N HEE |

l

] Ranges from 12- 30m

Vegetatonstatvs [T | ]|

Quality of Water I - I I - ] I

I

Deciduous mi- deciduous
type, patches

Not maintained lec-
ted conditiol

PopulaonDensity [ | | |

|

I

Interface T EE

Visual Permeability I - I I

B

Flood Risk | | | “
Biodiversity L1 [
Legibility [:_l

level public Spaces

Proximity to city I I I “

:‘r:rr:;nent land- I I l l [

Table 4.2: Study of upper, mid, & lower stream
& fair condition

Further study zoom downs to
inside the city limits, & its co

4.4.1. Cognitive mapping-=&e

| Mbst of the part is covered by bac-
kyards of the private properties
The city level public spaces are
easily accessible in the eastern
part

Mostly few landmarks & imp heri-
tage structure

depleting at an alarming rate.

various parameters as good, medium

stream, as that is the origin point

River Edge Condition, Major

Nodes

0

VEAMAPPING: CONNECTIVITY, RIVER EDGE CONDITION, MAJOR

0.5

ALONG NAG RIVER

1. Ambazari Lake

gam temple ] rows

2. VNIT Campus 3.Y

Fig 4.10: Cognitive mapping of the upper stream (Source: Author)
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EDGE CONDITION- PUBLIC, SEMI- PUBLIC & PRIVATE

" Private edge
(Residential)

Section AA’

muw..

Private edge Public edge e Flavial o Semi public edge (Institutional)
(Residential) Major access road  pathway

Section BB’

Fig 4.11 Edge condition along the upper stream (Sou uthor)

The edge condition near the river corrido ell maintained. Though
it has many green spaces along the e but they are not well
maintained.

The land use along the river is mostly prigate, semi- public (Institutional).

4.4.2. Land use mapping along epstream
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o 2, ¥ 2 * 0
G . s L W, -~ A
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3 . p * \I ) 7
= 9 2 ® Ll [ i
N ' = - e
d AR S {
FE - 5
& ‘ e B ' =
. > 3 - -
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LANDUSE PLAN

LEGEND
Residential, Abadi,
Nitified Slums, Govt. Quar
Commercial, Godowns,
Markets, Shopping Centre,
" Public, Semi-Public, Govt.
~ Offices, Educational
Institutions, Hospitals,

Industrial, Workshops,

[ Garden, Park, Playground,
Stadium, Sports Complex,
D Waterbodies

D No Development Zone,
Agriculture

Commercial - Shops

Semi public & Private- Institutes Private - Residences
Fig 4.12 Land use map along the upper stream (Source: Proposed Master 2040 &
Author)

Rejuvenation of Nag River Corridor, In Nagpur City 36



Chapter 4: Site Study & Analysis

The status of the river is highly influenced by the land uses along it and
within its catchment.

It has been observed, due to increase in the developments along the river
water quality has deteriorated.

Land use along Nag River is mostly Private (residences%mi-public

(Institutes).

4.4.3. Density mapping along the upper stream

Legend for ward
{ density (PPH)

‘ 0-100

‘_ 100 - 200
. - "\ < - 200 - 350
R LN a 9/ Ny 4 -350~5an
- _-'; ‘.. % [/ { 560 - 1000
N -:"(. w5 44@1‘ Mo L’?é -
WARD DENSITY OVERLAPPED WITH FIGURE GROUNDMA - = -
Fig 4.13 Ward Density along stream (Source: Census data 2011 & Author )
The population density\a e river increases from west to east,

highest in the centre a dually decreasing towards the fringe.

Population densit@along Nag River- The density has been highest

in the wards formi city core, ward no.80 sitabuldi is 332 person per
hectare & md¥ %011 census data).
Ward no 48 %s which are well planned by colonial period, have low
density.

The wa the east of the city, forming low lying and flood prone areas
are n Qoped with population density varying from 10 t0100 people

per e.
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4.4 4. Veqgetation status mapping

IS
o’

Institutional greens

City level play
ground/ Parks/ Open
spaces

Agricultural land/
Waste/ Degraded ve-
getation

- Water body
=

Fig 4.14 Vega i
The city sh
consistin st areas of the deciduous and semi deciduous type with

e reen; while the plains to the east and south having
agri arm lands.

ming of Nagpur city had been made in earlier times through
history, with a great importance given to the green spaces and the natural
s;

ms.

clear vegetation pattern, with the western hilly regions

patche

Also institutional belts were introduced within the city limits with large

green tracts which have remained protected even till today. Buffers were
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left along the rivers and nallas, which became green corridors.

However the newer developments under private bodies are not paying
much significance to the green zones.

Biodiversity

The vegetation of the ever expanding, fast developing C\Aagpur is
fairly rich and varied. m

There are around 850 plant species of the flowering @and over 160

species of trees.
The diversity is not only limited to the flora; but t also a haven for

a large number of bird varieties. A phenom 240 bird species are

found in the municipal limits of Nagpur cit@

4 5. Issues at Regional Level

4.5.1. Discharge of Raw Sewage & bage

Raw sewage is let to flow int river by the authority itself, due to

inadequate purification syst

Garbage is dumped by the citiz irectly from their backyards.

y ‘ !t ‘AV‘

bservations)

Fig 4.15 Existing co @

45.2. SLU ther encroachments near or on fluvial corridor
There ew#slums encroaching on the river, thereby polluting the

fIU\;b or.Few encroachments by the authority itself (NIT skating

Fig 4.16 Existing Slums & Encroachments (Source: Author’s site observations
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45.3. Maintenance of Flora & Fauna

S

Along the river the flora is quiet rich but not well ined. Lots of

weeds were observed. O

45.4. Poor edge condition of the river
Today the water edges have either bee%ched or are treated as

backyard of all buildings in the dense urbanised areas.

Fig 4.17 Flora along the river (Source: Author’s site observation

/. 7

Fig 4.18 Poor Edge along the Riv urce: Author’s site observations)

455. Less connected to

g
People of are unaw% iver flowing nearby. This is due to poor
permeability & visu rs created which restrict the connectivity with

the river.

are not well connected to the River Nag (Source: Author’s site
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4.5.6. Water quality data by CPCB showing pollution level of Nag River

at various locations

SURFACE WATER CPCB (15:2296-1982) WATER QUALITY CORE PARAMETERS DATA OF NAG RIVER
T o T = i .
afer einemtecton Biechermmcst Demand 900) Tmwforiows | ~m-fiarat sl
w Owrdoor bathing (Organised) o S8 o— wsime snfrajemiiam| saleaararim l;] ATNE | 08| caneee | W
MWWMD Heiebenlll B R R Ry e ) B
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WATER QUALITY OF NAG RIVER : CORE
PARAMETERS WATER Q IAG RIVER : CORE PARAMETERS

3 27, //: ; 22, //: ' i i
A A i
Fig 4.20: Water quality at strategic loca ong Nag River (Source: CPCB data)

The pollution level of wa
normal situation. This is
without any treatment.

Only Ambazari Lake&od water quality.

X
N
S
N

Erg atiyarious locations is very high from the
sewage entering the river directly &
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5. Guidelines for site level issues:

5.1.Solutions to the Issues at Regional Level

5.1.1. Discharge of Raw Sewage & Garbage

Proposal: \

Short term: No sewage from household, institution@dings etc.
would enter the river directly.

Propose DEWATS at neighbourhood level to cleag
To put some screen or net, to keep check on s @ spended waste/
garbage and other materials. Q

Manual cleaning from time to time by th (for garbage)

Bio swales and infiltration basins /b or street storm water

channels shall be proposed.

Long term: Underground laying opripes for full stretch of Nag
River.

Natural drains to be used on storm water drains & no domestic,
industrial sewage should @d to enter.
5.1.2. Slums & Other Encro Near Or On Fluvial Corridor

;
Proposal:

Relocation of slums f river bed to nearby area.
Remove all the en(Mn

ents which hamper the stream flow.

5.1.3. Maintenance @. Fauna:

Proposal:
Short ternf” r £leaning of river bed from weeds, water hyacinth

any other &9 e species.

e bed on regular basis.

2. Re@vegetation along the bank
Rog € filtration for waste water (at few locations) from entering the

Naturalizing the corridor instead of channelization & concretization

etated stretch along the river corridor will reduce silting.

Rejuvenation of Nag River Corridor, In Nagpur City 42



Chapter 5: Guidelines for Site Issues

5.1.4.

5.1.5.

Poor edge condition of the river

Proposal:

Redefine or re-introduce the more natural edge through various
techniques which will serve the purpose of the overallaggjuvenation of
the rivers.

Strengthening & revival of the edge through Biotechnolog .

Less connected to the people Q
Proposal: Q

Selection of strategic nodes as activity gen by removing the

anthropogenic boundaries.

Interactive spaces and sites for Publi rses- Use educational
features, such as storyboards and signbo , to raise awareness of
the importance of water: past, pre e.

Site for cultural activities identifiedNalong the river edges shall be

proposed for such seminars courses.

RN
S

L 4
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6. Design Solution:

6.1.Design Concept: Erasing the Boundary

This will be achieved by interweaving the natural resource WATER & the
natural landscape of the city with existing urban fabric of the CI\
Today there are several boundaries that block the valu I eas. The

boundaries are created through anthropogenic activities.

Aim would be to reduce the barriers, and build porosi tangible and
intangible).
This would be done through opening up of op spaces which are

directly connected to the fluvial corridor.

\ | OPEN PUBLIC SPACES
Fig 6.1: Interweavmg ransitional space & Open public spaces (Source: Web

Images)

0

6.2.Design Strat \& eas: At Site Level:

6.2.1. Publi ectlon & strengthening

access

, ;"@&m

ﬁ/

Fig 6.2: Space of

river edge, will connect people visually. interaction with water
Safe for different age group people, coming (Source: Author)
to the park.

Rejuvenation of Nag River Corridor, In Nagpur City 44



Chapter 6: Design Solution

6.2.2. Landscape buffer for the city
Steps
Vegetated stretch along the river corridor.
Integrating the existing urban fabric of the city with the river.
Using of native species, grasses & shrubs will help in banl«@ ation.

6.2.3. Maximizing of green infrastructure. Q
Steps Q
Ecological approach: Concreted channel to river bed, soil
engineering techniques, biological cleansin @r, re-use of waste

S
material, enriching bio-diversity %
Recharging of ground water.

Using of pervious surfaces wherever
Revegetating with species whichwil{attract the fauna & enhance

biodiversity.

6.2.4. Increasing self-purifica capacity of water
Steps
Naturalising the river corfid
Reducing silt load
Vegetating edges N
No raw sewage toer, only treated sewage may be allowed.
Maintenance gf r @ e & riparian zone.

6.3.Design Int \'on:
Some sol r rejuvenation of Nag River Stream:
Connee neighbourhood level open spaces & City level open
spa@t @ fluvial corridor. This will strengthen & give reinforcement to
0 | green network along the river as well to the city.
@g up of City Level Park which is an active space, towards the river.

This will engage people with the water. Connecting people to the river will
improve its lost identity.
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Proposed a wet land park, along the river. This will help in percolation of
water, as the location proposed for wetland has sedimentary rock strata.
This will help in ground water recharge.

DEWATS to be used for cleansing of sewage generate EWATS can
be practised both at neighbourhood level as well as indivj usehold

level. This treated water can then enter the river, ma perennial

during non-monsoon season. Q
it TO

Reason for choosing DEWA

Qges of DEWATS:
stevgater trgnsport.

chnological options
Aflaptable discharge requi-
2ments
ncreases reuse opportuni-
ties
All kind of treatment of water
Takes into account the eco-
nomic & social situations
Integral part of wastewater
& sanitation strategies
Source of renewable energy

Housing Colony

\\ \\
b
" 2N
%

source: Session 3.3_AIT - DEWATS-Module-fv_26 March

Connecting ‘House - River’ o g ‘House - House'

Fig 6.3: DEWATS schematigidia for cleaning up of sewage generated (Source: Session
March)

3.3_AIT- DEWATS- Modul

SURFACE FLOW FLOW SPREADER MACROPHYTE POST-TREATMENT
WETLAND KEY kit ZONE UNDULATING h
FEATURES ittty : SURFACE

PRE-TREATMENT e “ | OUTLET PONC

: . : INLET POND ‘

SEDIMENT BASIN

Fig 6.4: Schematic diagram of wetland for surface flow wetlands (Source: Google)
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