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BEFORE THE HON'BLE NATIONAL GREEN TRIBUNAL
PRINCIPAL BENCH

IN THE MATTER OF:

OA NO. 515/2024

GANGA POLLUTION VS STATE OF UP & OTHERS

Response on behalf of the National Mission for Clean Ganga (NMCG) and
Central Water Commission in the matter of OA no 515/2023- Ganga Pollution

Vs State of U.P & Others.
MOST RESPECTFULLY, IT IS SUBMITTED:

1. Thatin the aforesaid matter the Hon'ble NGT, amongst other, is considering the
issue of demarcation of floodplain zone of river Ganga and its tributaries in the
State of Uttar Pradesh (UP) and action to be taken by the concerned authorities

to protect the floodplain zone.

2. That this Hon'ble Tribunal, while considering the matter, has invited attention to
the provisions of the River Ganga (Rejuvenation, Protection and Management)
Authorities Order, 2016, especially Clause 3(I) defining floodplain, 3(c) huffer
area, Clause 4(ix) restriction relating to construction in floodplain that
responsibility to determine the floodplain zone primarily lies at the first instance
with the authorities and thereafter action to be taken for protection of the

floodplain zone.

3. That the State Government of UP had informed this Hon'ble Tribunal that the
State of UP has adopted the criteria of interval of five years, twenty-five years
and hundred years for the three zones while dividing the flood plains in three

parts as under: -

D
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e Prohibited Zone: recurrence interval of 5 years.
¢ Regulatory Zone: 25-year return period flood.
¢ Warning Zone:100-year return period flood.

4. That the Hon'ble Tribunal vide order dated 27.05.2024 has implead the following

as respondents in the matter: -

(i) Central Water Commission (CWC) through its Chairman;
(ii) National Mission for Clean Ganga (NMCG) through its Chairman.

5. NMCG sought opinion of CWC and Flood Management Wing of the DOWR, RD

& GR in the matter to frame consolidated reply.

6. Hon'ble NGT vide its judgement dated 13th July, 2017 in the matter of M.C.
Mehta vs Union of India, 200/2014 has,inter-alia, directed as follows:

e Being an integral part of the river, floodplain of the river requires protection.
Floodplains play significant role in maintaining the bio-diversity and aquatic
life of the river. It's significance cannot be overlooked, in terms of

environment and ecology. There are numerous dimensions involved while

identifying the floodplains.

o It is required to categorize it into different zones, namely, No Development
Zone, Regulated Zone and a Free Zone for development. The principle of
Sustainable Development itself justifies the classification of floodplains into
such zones for protecting the river. This Tribunal in the case of Manoj Misra
(supra) had the occasion to deal with the concept of floodplain, its zoning

and management. The Tribunal held as under:

a) Development and regulation of floodplain of Rivers falls within the

purview of the State.
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b) It is not possible to provide uniformity in the extent of floodplains with
respect to different Rivers as well as its various reaches.

c) Floodplain zoning has been accepted as an important non-structural
strategy for flood management. The basic concept of floodplain zoning is
to regulate land use of floodplains to restrict damage caused due to
floods.

d) The floodplain zoning, therefore, aims at determination of locations so
that flood damages are reduced to minimum. A very restrictive activity
can be allowed in that area. It is not only to protect the areas from
damage resulting from floods and failure of water protective measures,
but is also useful in reducing the damage caused due to drainage

congestion, particularly in urban areas.

7. Thatin pursuance of the Hon'ble NGT order dated 13th July 2017 in respect of

Phase-l, Segment 'B' of River Ganga from Haridwar to Unnao in the matter of
OA N0200/2014 (M.C. Mehta vs (UOI and Ors), the identification and

demarcation of the flood plains was completed by a Special Committee
constituted vide OM No.T-12/2017-18/268/NMCG  dated 01.08.2017

(Annexure-1), for the purpose by the then Ministry of Water Resources, River
Development and 'Ganga Rejuvenation under Chairmanship of Member
(WP&P), CWC. The scope of waork of the Special Committee was as follows:

i.  Toidentify and demarcate the flood plains of river Ganga in segment B of
phase | on one in Twenty-Five Years cycle or appropriately; &

ii. Identify no development/construction zone and regulatory zone and the
activities that can/cannot be carried out in the regulatory zone of the

floodplain.

That the Committee finalized its report and submitted to DoWR, RD&GR with
identification of "No development zone and the regulatory zone" based on the
flood recurrence interval of 5-year return period and 25-year return period floods

&

respectively. (Annexure-2)
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8. That as far as flood management is concerned, flood plain zoning is considered
as one of the major non-structural measures meant to regulate use of
floodplains and thereby minimizing the flood risk and losses. Flood plain zoning
regulates land-use or zoning policies which in turn regulates construction in
these areas. Regulation of land-use in flood plains in turn also lead to reduction
in pollution sources on river banks and maintain natural ground water recharge
functions of the plains, Ministry of Jal Shakti has continuously impressed upon

the States the need to adopt flood plain zoning approach.

9. That a model draft bill for flood-plain zoning legislation was also circulated by
Central Water Commission (CWC) in 1975 to all the States. The bill envisages
establishing flood plain zones and delineates the areas which are subject to
flooding including classification of land with reference to relative risk of flood
plain use intended to safeguard the health, safety and property of the general
public. For this purpose, it provides for surveys of flood plains of the rivers to
determine the nature and the extent of flood plains. To-date, the States of
Manipur, Rajasthan, Uttarakhand, and erstwhile State of Jammu & Kashmir had
enacted the legislation. Following the enactment of the Disaster Management
Act, 2005, the Government of India (GOI) constituted the National Disaster
Management Authority (NDMA) as the apex body for Disaster Management
(DM) in India with the mandate, inter alia, for laying down policies and
guidelines on disaster management. National Disaster Management Guidelines

for Management of Floods, January'2008 also advocates adoption of Flood
Plain Zoning as an important measure to manage the flood and its risks.

10. In order to enable States to undertake scientific assessment of flood plains and
its zoning, need of technical guidelines on the subject has been felt.
Accordingly, DOWR, RD&GR, Ministry of Jal Shakti constituted a committee,
vide O.M. Z-5/03/2106-FM-M0OWR/2569-79 dated 28.11.2022, under Member
(RM), CWC for formulation of ‘Technical Guidelines on Flood Plain Zone.'
(Annexure-3). The Committee took into consideration practices which are being
followed in other countries wherever regulation of flood plain has been enacted

%
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11.

12.

13.

14.

—

-

and enforced. The Committee has submitted its report to the DoOWR, RD&GR

which is under consideration of Government.

That as per the report, a river's floodplain is the low-lying land adjacent to a river
and is prone to flooding and generally conforms to a flood of frequency of one in
a hundred years. To minimize the damages due to floods and to protect the
pristine nature of the river, there is a need to regulate the activities in the flood
plain of the river. The report proposes flood-plain zoning conforming to flood of
frequency of one in a hundred years. However, considering areas conforming to
one in hundred year flood will be huge, especially in plain and flat areas, the
Committee proposed that the entire flood plain area further needs to be divided
in different zones depending upon its proximity to the river banks, type of
developmental activities that can be permitted and the nature of settiement in

the area i.e. rural, or urban.

That the Committee has proposed division of flood plain into 3-zones for urban

settlement and into 2-zones for rural settlement:

e Prohibited Zone: with limits conforming to 5-year return period flood

¢ Regulatory Zone: with extent up to 25-year return period flood beyond

extent of prohibited zone.
¢ Warning Zone: with extent up to 100-year return period flood beyond extent

of Regulatory Zone (for urban areas only).

That the DoWR, RD & GR., Ministry of Jal Shakti has sought
comments/observations from State Govis on the report, as cited at Paral2
above. Thus, it is submitted that the matter is under deliberations of the

Ministry. (Annexure-4);

That the NMCG, from time to time, has been advising all the states
governments in Ganga basin for demarcation, delineation and notification of

river flood plains and removal of encroachment from the riverbed/floodplain of

:
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the river Ganga and its tributaries in accordance to the provisions of the River
Ganga (Rejuvenation, Protection and Management) Authorities Order, 2016. [n
this context, a letter written to Ganga basin states on 06.08.2024 is placed at

oty
< AR

Anup Kumar Srivastava

Annexure-5.
)

Executive Director (Tech)

mom TR Anyp Kumar Srivastgva
Exocutive Diractoy

/
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P
T-12/2017-18/268/NMCG ’
National Mission for Clean Ganga
Ministry of Water Resources, River Development &
Ganga Rejuvenation
15t Floor,

Major Dhyan Chand National Stadium
India Gate, New Delhi-110002
Dated: 1%t August, 2017

I EM

Subject: Constitution of Special Committee in the matter of O.A. No. 200
of 2014 - M.C. Mehta Vs Union of India & Ors before the Hon'ble

NGT, New Delhi.
% 3k 5K kK K ok koK K KOk K

In pursuance to the directions contained in the judgment passed by Hon'ble NGT
on 13™ July 2017 in respect of Phase-I, Segment ‘B’ of River Ganga (Haridwar to
Unnao), a Special Committee is hereby constituted as below:

(i) Sh. S Masood Husain, Member (WP&P), Central Water Chairman
Commission

(i)  Commissioner (FM), Ministry of Water Resources, River Member
Development & Ganga Rejuvenation

(iii)  Chairman, Ganga Flood Control Commission Member

(iv) Additional Chief Secretary, Revenue Department, Uttar Member
Pradesh

(v) Principal Secretary, Irrigation & Water Resources Department, = Member

Government of Uttar Pradesh

(vi) Executive Director (Technical), National Mission for Clean Member
Ganga

(vii) Director, National Institute of Hydrology Member

(viii) Sr. Joint Commissioner (PP), Ministry of Water Resources, Member

Secretary

River Development & Ganga Rejuvenation

The scope of the Special Committee shall be as follows:
. a. Identify and demarcate the flood plains of river Ganga in Segment B of
Phase I on one in twenty five years cycle or appropriately.
b. Identify no development/construction zone, regulatory zone and the
activities that can be/cannot be carried on in the regulatory zone of the

floodplain.
This issues with the approval of Competent Authority. @W
o j/ g lgﬁ’ —

(Nityananda Ray)
Deputy Secretary
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1. Sh. S Masood Husain, M (WP&P), Central Water Commission, Sewa
Bhawan (S), R.K. Puram, New Delhi- 110066

2. Commissioner (FM), Ministry of Water Resources, River Development &
Ganga Rejuvenation, Shram Shakti Bhavan, Rafi Marg, Sansad Marg
Area, New Delhi- 110001

3. Chairman, Ganga Flood Control Commission, Ministry of Water
Resources, Govt. of India. 3rd Floor, Sinchai Bhawan, Patna,
Bihar - 800 015

4. Additional Chief Secretary, Revenue Department, Lucknow, Uttar
Pradesh-226001

5. Principal Secretary, Irrigation & Wat'er Resources Department,
Government of Uttar Pradesh, Cantt Road, Udaiganj, Lucknow, Uttar
Pradesh - 226001

6. Executive Director (Technical), National Mission for Clean Ganga, I
Floor, Major Dhyan Chand National Stadium, India Gate, New Delhi-
110002

7. Director, National Institute of Hydrology, Roorkee- 247667,
Uttarakhand, India.

8. Sr. Joint Commissioner (PP), Ministry of Water Resources, River
Development & Ganga Rejuvenation, Shram Shakti Bhavan, Rafi Marg,

Sansad-Marg Area, New Delhi- 110001

Copy for kind information to:

1. PPS to Secretary, Ministry of Water Resources, River Development &
Ganga Rejuvenation, Shram Shakti Bhavan, Rafi Marg, Sansad Marg
Area, New Delhi -110001 '

2 PS to Joint Secretary (PP), Ministry of Water Resources, River
Development & Ganga Rejuvenation, Shram Shakti Bhavan, Rafi Marg,
Sansad Marg Area, New Delhi -110001
PS to Director General, NMCG
PS to Deputy Director General, NMCG
PS to ED (Project/Finance/Admin), NMCG
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Final Report

STUDY TO IDENTIFY AND DEMARCATE
THE FLOOD PLAINS OF RIVER GANGA
IN SEGMENT B OF PHASE I

(HARIDWAR TO UNNAO)

FLOOUFLAIN - FLOOD HAZARD AREA
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ENCROACHMENT

Ministry of Jal Shakti

Department of Water resources, River development & Ganga Rejuvenation
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Report on identification and demarcation of the flood plains of river Ganga

-

in segment B of Phase- [ (Haridwar to Unnao)

[. INTRODUCTION

Floods constitute one of the major national calamities faced by I[ndia almost every year
resulting in substantial loss of life, large scale damage to property, disruption of community
lifelines besides entailing untold misery to the millions. Concerted efforts have been made
over the years to reduce the damage due to floods and mitigate the sufferings of the people.
Various structural flood control measures were taken up in the past including construction of
reservoirs, embankments, drainage channels, etc. [t is, however, now realised that absolute
and permanent protection to all flood prone arcas and for all magnitudes of floods by
structural measures alone is not only impossible but also not economically viable. The
emphasis has therefore been rightly shifted to non-structural measures like Flood Plain
Zoning and Regulation, Flood Forecasting, etc., to effectively supplement the structural

measures for providing sustainable protection to flood affected areas.

The broad concept in flood plain zoning is to regulate the land use in order to mitigate the
damage potential. The role of flood plains and need for flood plain zoning was recognised by
the Central Water Commission (CWC) as early as 1975. CWC had prepared a Model

Floodplain Zoning Bill for adaptation by states but it did not receive due attention of states.

[.l. BACKGROUND
[n pursuance to the directions contained in the judgment passed by Hon’ble NGT on 13™ July
2017, in respect of Phase-I, Segment ‘B’ of River Ganga (Haridwar to Unnao), Ministry of
Water resources, River development & Ganga Rejuvenation constituted a special committee
vide OM T-12/2017-18/268/NMCG dated 01.07.2017 (copy enclosed as Annexure-1) with
following scope:
a) lIdentify and demarcate the flood plains of river Ganga in segment B of Phase- I on
one in twenty five year’s cycle or appropriately.
b) Identify no development /construction zone, regulatory zone and the activities that
can be /cannot be carried on in the regulatory zone of the floodplain.
The first meeting of the committee was held under the chairmanship of Member (WP&P),
CWC on 05.12.2017 (Annexure-2), wherein it was decided to constitute a core group (o carry

out following task:

o Data collection and compilation of available information
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e Identification of flood event dates corresponding to 2, 5, 10, 25, 50, 100 return p‘eriod
and supplying the same to NRSC for further analysis

e Processing of collected information

Using the available datasets and latest modelling techniques, a presentation on flood plain
demarcation for the reach from Haridwar to Unnao was made to the committee during the
second meeting held at CWC HQ on 30" January 2018 (Annexure-3). The committee
decided to prepare an interim report based on the analysis done so far mentioning the

assumption made and/or limitations of the study.

Further on the basis of the discussion held during the third meeting held on 23* April, 2018
(Annexure-4), it was decided to re-examine the flood frequency analysis and validate the
study by incorporating details of embankments, cross-section of river-at every 5 Km interval
upto 1 m above HFL, to be provided by Irrigation department, Govt. of U.P.

During the 4™ meeting held on 22™ April, 2019 (Annexure-5), the core group presented 3
types of flood demarcation analysis viz. Fully based on Satellite, Fully based on Model with
DEM reconditioning and Hybrid approach. It was decided to carry out the ground truth
verification by Irrigation department, Govt. of U.P. in consultation with core group/ officers
in field offices of CWC/ GFCC

In compliance to the decision taken in the 4™ meeting, the ground truth verification was done
in 3 phases i.e. (from 07.05.2019 to 08.05.2019, 15.05.2019 to 17.05.2019, 11.06.2019). The
report of the same is enclosed as Annexure-6.

Subsequent to completion of exercise of ground truth verification, the report was revised on
the basis of the recommendations of the joint team constituted for ground truth verification.
The report, including the activities that can be/cannot be carried out in the No development /
Regulatory zones of the floodplain, was presented during the 5 meeting of the Special

Committee held on 29 August 2019.

Taking into consideration the findings of ground truth report, embankment data provided by
U.P. Govt., other datasets/information and comments of the participants received during the
5™ meeting, the report on demarcation of floodplains along with the activities to be carried

out in such demarcation zones has been finalized.

2. DATA USED

Following data/information was used:

e 90m Digital elevation model (DEM) from Shuttle Radar Topography
Mission (SRTM) of United States.

e Analyzed Satellite datasets of Joint Research Commission- European Commission for
the period from (1984-2015)



e Cartosat 30 m DEM from Indian Space Research Organization (ISRO) ’ =g
s Historical Annual Peak discharge data of CWC sites.

e Satellite images of flood events from National Remote Sensing Centre.

¢ Embankment data provided by Irrigation Department, Govt. of U.P.

3. SOFTWARE USED

3.1 MIKE FLOOD

[t includes a wide selection of specialized 1D and 2D flood simulation engines, enabling to
model any flood problem - whether it involves rivers, floodplains, flooding in streets,
drainage networks, coastal areas, dams, levee and dike breaches, or any combination of these.
MIKE FLOOD is capable to generate dynamic flood depth maps and velocity distribution
(spatially) maps of flood water propagation.

There are several advantages of applying models like MIKE FLOOD. It provides more
reliable and accurate flood maps and flood hazard maps, than simpler methods like
superimposing static water level maps on topographic maps. [t simulates water levels
accurately taking into account backwater effects from e.g. obstructions on the flood plain, and
simulates correctly pathways, which may not necessarily be the shortest and direct distance

between e.g. the river and the point of concer.

This technique requires a fine resolution land terrain model. The land terrain model, HD
model are dynamically linked in MIKE FLOOD, and generate flood depth map and flood
velocity map in every time step of its computation process.

3.2 ARCGIS

[t is ageographic information system (GIS) for working with maps and geographic
information. It is used for creating and using maps, compiling geographic data, analyzing
mapped information, sharing and discovering geographic information, using maps and
geographic information in a range of applications, and managing geographic information in a
database.

4. METHODOLOGY

All the relevant information were collected from various agencies and then analyzed in the

following manner:

4.1 FLOOD FREQUENCY ANALYSIS

The flood frequency analysis was carried out by Hydrology North, CWC. Various
distribution viz. 2-Parameter log Normal, 3-Parameter log Normal, 2-Parameters Gamma,
Log Pearson Type-III and Gumble have been used to derive return period flood and details of
which are mentioned in Annexure-9. The average historical data availability was around 40

years. The results are shown in Table 1.
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Table 1: Flood Frequency Analysis

f Magnitudes (m’/s) for different return period flood
S.No Station Distribution

2yr | 3yr | 10yr | 25yr 50 yr 100 yr

1 | Rishikesh Gumbel 5240 | 6286 | 8914 10763 12135 13497
2-Parameter

2 | Garhmukteshwar 4631 | 5535 | 7870 9555 10832 12125
log Normal

3 | Kachla Bridge Gumbel 6140 ' 7168 | 9751 11569 12917 14255

4 | Fatehgarh Gumbel 4594 | 5737 | 8608 10628 12126 13614
Log Pearson

5 | Ankinghat . P7117 | 8597 | 11687 | 13377 14426 15326
2- Parameter

6 | Kanpur 7984 | 9506 | 13057 | 15348 16962 18507

Gamma

4.2 SATELLITE DATA SELECTION
1. Based on the CWC records, dates for some high flood events in the recent past were

identified for collecting satellite imagery data from NRSC.

NRSC provided satellite images for two flood events dated on 18-19 June 2013 and 23"
& 25" September 2010 through their web messaging service (WMS). Using GIS

software, outer envelope of flood extent was digitized manually.

2. Joint Research Centre- European Commission have analyzed Landsat multispectral
Satellite images of past 31 years (1984-2015) for deriving frequency with which water

returns from year to year i.e. recurrence interval. The same has been used in the study

through Google Earth Engine platform.

43

DIGITAL ELEVATION MODEL SELECTION

SRTM 90 m and Cartosat 30 m DEM available in public domain were considered for the
study area. The Cartosat data downloaded from the NRSC website was vertically referenced
to some other vertical datum which was further corrected to the desired projection as
informed by NRSC in the third meeting. It was noticed that SRTM 90 m DEM was relatively
better representing elevation value and was therefore selected for use in the model. Given the
hardware and software available with the core group and size of the study area, the 90m
resolution was found to be more optimal for simulation. The comparison of elevation values

of few selected stations in the study area is shown in Table 2:
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ETable 2: Spot Height Analysis

Station Spot Heights(m)
SRTM Cartosat | Difference

Ankinghat 127 121.6 54
Garhmuketshwar 201 199 2
Fatehgarh 138 135.8 2.2
Kachhalabridge 161 164.5 -3.5
Kanpur 115 I11.5 3.5

" Haridwar 294 293.7 0.3

4753

Further, core group also referred few research papers and it was found that SRTM is

widely used in the scientific community as its spot height accuracy seems to be good for

all kind of terrains as mentioned in the paper (Annexure-/0).

44 DEM REFINEMENT:

SRTM DEM 90 m was further processed to improve the river profile below the water surface,

since SRTM does not capture the same. To achieve this, lean season satellite imageries for

last 30 years, representing the river portion only was adjusted according to the average mean

depth based on the cross section data of CWC at six gauging locations.

Before

After

Figure 1: DEM refinement —River Bathymetry
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4.5 MODELLING METHODOLOGY
Using the SRTM 90m DEM and the outputs of flood frequency analysis, a coupled

hydrodynamic model - one dimensional (1D) and two dimensional (2D) was setup (Figure 1).

The details of setup are as under :

e Upstream branch to provide constant flood magnitude equal to the given return period
at rishikesh using a [D model.

e Downstream branch for draining the flow from dalmu using a 1D model.

e Flood plain bathymetry for routing the flows between rishikesh and dalmu using a 2D
Hydrodynamic modeling.

o Five flow locations (Garhmukteshwar, Kachla Bridge, Fatehgarh, Ankinghat and
Kanpur) in 2D model for maintating constant river flows equal to the given retumn

period flood magnitude.
e 2D domain was represented by finite difference rectangular grid (MIKE 21 “classic™)

Steady state analysis was performed to workout the extent of floodplain for various return

period flood.

[
la U4S branch

Flow locations

Flood plain
topography

w_.,D/S branch

Figure 2: Model Setup
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5. Approaches analyzed for flood plain demarcation

.1 Flood Plain Demarcation based on Satellite Data/[mages

N

n

.1.1 No Development Zone
Satellite data of past 31 years (1984-2015) of JRC (Joint Research Centre-European
Commisston) was taken for study to demarcate flood boundary based on recurrence interval.

[t was found that the tlood extent corresponding to recurrence interval of 2, 3 & 5 years were

most frequent with little difference in spatial extent. This was mainly due to presence of

embankment and braided nature of the river. [t was thus considered most appropriate for No-

Development Zone which is also in-line with the NDMA guidelines for Management of

floods, 2008.
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No Development Zone:
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Avg. width =2.3 Km
\
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Figure 3: No Development zone based on Satellite datasets
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5.1.2 Regulatory Zone

Outer envelope of flood extent on the satellite images provided by NRSC was digitized manually. The
outer extent of Satellite images for two flood events dated on £8-19 June 2013 and 237 & 25%
September 2010 which was found to be near to 25 year return flows has been considered for as

Regulatory Zone demarcation. This accounts for both protected i.e. embanked as well as

unprotected flood plain area in the study reach.

# oA
.. .
o
%\ [ Regulatory Zone:
2 . Area = 5643 Sq Km
7 Width = 8.8 Km
0 .
G
- "i Qarhprnokiesazt
N
cJarscr :
Bewar W&
o
Legend . o
3. Mpicgras
) Sateflite Image - &
® CWC Stations
fiag
Quter envelope ‘_

A

A

Figure 4: Satellite derived Floodplain- Outer extent of Regulatory Zone
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5.2 Model based Flood Plain Demarcation ‘ .

The SRTM 90m DEM used for modeling was further processed to cater for the sub-surface
river bathymetry which was not accounted in the original DEM. The final model results show
many small islands within the flood extent causing inundation gaps. These gaps have been

filled to get final inundation area.

No Development Zone - Based on 2-Year Return Period Flood (without Embankment)

Regulatory Zone — Based on 25 Year Return Period Flood (without Embankment)

MODEL BASED FLOOD PLAIN DEMARCATION

No Development Zone :
Area=1920sg Km
Avg.width= 2.97 Km

Restricted Zone :
Aread4756 SqKm &
Width=7.37-2.97=4.4Km

Legend
@ CHCHO BITES
BBl O DEVELOPMENT ZOMERYR REF)

T REQTRICTED IONBESYRRRF) 4 1o T S
[0S 5 S S |

Figure 5: Floodplain Demarcation based on Model Result
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MODEL BASED FLOOD PLAIN DEMARCATION

o« {WITH GAP FILLING)

N
Q’“‘
!1-4 ’— €

Legend
@ CWCHO SITES
EBEl ~C OEVELOPMENT ZONE(2YR RPP it Qap Filieg)
RESTRICTED ZONE(2SYR RPF WX BaFBU0) os vsomtacs
ieadasal

No Development Zone : Area
2580 Sq Km & Width 4 Km

Restricted Zone : Area 6118 Sg Km
& Width= 9.48-4.0=5.48 Km

Figure 6: Model Based Flood Plain Demarcation with Gap filling

5.3 Hybrid Approach for Flood Plain Demarcation:
The results of satellite analysis and modelling have their own limitation. Satellite may not

obtained from both the results.

13

cover the full flood event and model results are subjected to DEM quality. Therefore hybrid

approach has been adopted by combining both the results by taking union of the areas
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HYBRID BASED FLOOD PLAIN DEMARCATION
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Km & Width=11.28-4.92=
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Figure 7: Flood plain Demarcation based on Hybrid Approach
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6. FINAL FLOOD PLAIN DEMARCATION

As decided during the 4% meeting, the Hybrid based Flood Plain Demarcation combining
results of satellite imageries and model with gap filling were shared with I&WRD, Govt. of
UP, regional offices of CWC/GFCC for ground truth verification jointly near all important
cities/municipalities/major habitations. Subsequently, ground truth verification was carried
out by the team consisting of officials from Central Water Commission, Ganga Flood Control
Commission, National Institute of Hydrology and State Government of Uttar Pradesh and

Uttarakhand in following three segments:
Segmeﬁt—[ from 07.05.2019 to 08.05.2019 in reach Haridwar to Bijnore.
Segment-II from 15.05.2019 to 16.05.2019 in reach Kannauj to Kanpur/ Unnao.
Segment-III from 11.06.2019 in reach Brajghat/Garhmukteshwar to Narora.

During the ground truth verification exercise, the committee members used the Google Earth
mobile application platform for overlaying all the results i.e. Satellite, Model and Hybrid in
KML format so that they could compare the result location on mobile application with the
actual ground location and marks the difference. Besides this, during the visits, the

information available from local residents was also gathered to verify the results.

No development zone demarcated using satellite data was found to be more or less
confirming to the ground reality. The same has been selected and finalized further by

incorporating the details of embankments, bunds collected from U.P. Govt.

The final average satellite based No Development Zone width i.e. 3.15 Km has been arrived
through refining the previous No Development zone by incorporating the findings of ground
truth verification report such as gap-filling, correcting the bank lines, smoothening the outer
edges, and extending the No Development zones upto the embankment line where ever

applicable. This resulted in increase of area of No Development Zone from 1483 Sq.Km. to
2032 Sq. Km., consequently, increasing the average width from 2.3 Km to 3.15 Km.

Similarly, the satellite based average Regulatory Zone width i.e. 10.12 Km has been arrived
through refining the previous Restricted Zone by taking the union of satellite area provided
by NRSC and the newly defined No Development Zone and smoothening the outer edges.
This has again resulted in increase of area from 5643 Sq.Km. to 6530 Sq.Km., consequently,
increasing the average width from 8.8 Km to 10.12 Km.
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Figure 8 Final Flood Plain based on Ground T ruth Verification

16




4762 25"

13°00E 79°00°E
£

80°00°E
i

000N yd

NO DEVELOPMENT ZONE
River Ganga (Haridwar te Unnao}

Land Use Land Cover Map

___NO DEVELOPMENT ZONE LAND-USE DETAILS

tanduse ype AREA (sqkim)Percentage (4]
River / Stream / canals 7439 3738
Crop land 5277 26.38
Fallow ’ 355 118
Grass{ Grazing 131 10.95
Serub land 185.7 3.33
Deciduous 38.7 133
200N 5 foland Wetland 264 132
Plantation 72 0.36
Scrub Forest 45 023
Rural 32 0.16
Gultied { Ravenous Land 28 0.14
Sandy area 20 010
Water bodies 3 a.07
Urban 08 0.04
Salt Affected tand 03 0.01
Forest Plantation 0.1 001
°00°N~ m e

Legend
Landuse Type
- Urban
Rurat
- Crop land
m Plantation
Fallow
arvon] - I Deciduous
Forest Plantation
BB scrub Forest
- Grass/ Grazing

B sait Affected Land
- Gullied / Ravinous Land
Scrub land

Sandy area

BB n1and wetiand

- River / Stream / canals
| Water bodies

b=20°00°N

250N

f=28°00"N

- 20T

260N

29°GO"N:

T
79°00°E

Figure 9: Land Use Land Cover Map for No Development Zone

17




2L~

4763

':i;; '7i5": 33 ;lf}:
REGULATORY ZONE
S S River Ganga (Haridwar to Unnao) L
£ Land Use Land Cover Map
;N
REGULATORY ZONE LAND-USE DETAILS
landuse Type AREA (SqKm)  Percentage (%)
Crop land 3925.7 60.10
River / Stream / canals 796.6 12.19
Faliow 696.1 10.66
Scrub land 4333 5.64
Grass/ Graring 2912 4.46
Rural 1297 199
2550 Deciduous 829 127 2sgus
Inland Wetland 80.2 1.23
Scrub Forest 134 0.51
Salt Affected Land 2838 044
Plantation 123 2.19
Urban 59 009
Gullied / Ravencus Land 5.4 008
Sandy area 43 007
Water bodies 35 0.05
Forest Plantation 24 g04
PR, 21 90
Legend
Landuse Type
Urban
B rucal
@ Crop land
EE8 Piantaton
2170 N—g - Fa"ow =27 00N
S '_:_—] Deciduous
- Forest Plantation
- Scrub Forest
Grass/ Grazing
Sailt Affected Land
- Gullied / Ravinous Land
Scrub fand
- Sandy area
Intand Wetland
- River 7 Stream / canals
I 3 Water bodies TE—

T T
73°00°€ IS'COE

Figure 10: Land Use Land Cover Map for Regulatory Map

18




4764

A S

7. ASSUMPTIONS AND LIMITATIONS

For Satellite

s Flood extent covered by satellite depeneds upon revisit period, cloud cover, river

turbidity, river seasonality etc. & classification algorithms used by space agency.

» image processing algorithms, ctc.
+ Embankment breach scenerios are not accounted

» Cannot segregate reverine flooding from other types of flooding.

For Model

Mannings value of 0.04 was adopted uniform throughout the flood plains as well as
river channel.

Limitations of topography t.e. 90m SRTM DEM

River bathymetry accounted using available cross sections only.

Effects of flood embankments ,roads, buildings ,hydraulic structures,bridge <tc were
not considered.

Scenerios like Dambreak and GLOF are not coinsidered

Morphological changes not coinsidered

Flooding due to drainage congestion, water clogging etc not accounted.

Sudy area is coinfined to Maximum 30 km buffer on either side of river centerline

Evaporation ,infiltration and diversion losses neglected

For Ground Truth Verification

Restricted zone could not be verified

» Subject to the accuracy of geo-location services available on mobile

Only accessible and habituated areas were surveyed

8. ACTIVITIES IN FLOOD PLAIN ZONE

The following litcratures were considered for defining activities that can be/cannot be

carried out in the No development / Restricted zones of the floodplain.

L.

Councept paper on river Conservation Zone prepared by the expert group of Ministry
of Environment and Forest & Climate Change

National Disaster Management Authority guidelines for flood management

Flood Plain Zoning notification of Uttarakhand [rrigation Department.

NMCG guidelines for Ganga Basin
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The above literatures were discussed by the committee during the 5™ meeting of the
Committee held on 29™ August 2019 in firming up the activities that can be/cannot be
carried out in the No development / Regulatory zones of the floodplain. Finally following
activities were identified and recommended by the commuittee.

8.1 NO DEVELOPMENT ZONE

iii.

Vi.

Vil.

VIii.

iX.

Prohibited activities in No Development Zone:

All activities except mentioned under the regulated activities in no-development zone.

Regulated Activities in No 'Development Zone:

Temporary constructions, if absolutely necessary, in exceptional circumstances like
natural calamities or religious events at traditional locations, with prior permission of
the National Mission for Clean Ganga acting through the State Ganga Committee and
the District Ganga Committee.

Regulated Sand/ Stone/ sediment/ river borne material mining may be allowed as per
MoEF&CC guidelines

Repair/renovation of protected monuments, temples, boating jetties, parks, ghats and
crematorium

Existing structure, whether permanent or temporary for residential or commercial or
industrial or any other purposes in the River Ganga, Bank of River Ganga or in active
flood plain area of River Ganga or its tributaries provided that such construction has
already been completed, shall be reviewed by the National Mission for Clean Ganga
so as to examine as to whether such constructions are causing interruption in the
continuous flow of water or pollution in River Ganga as per provisions under para
[6(3)] of Ministry of Water Resources, River Development and Ganga Rejuvenation
notification no. S.0. 3187(E), dated the 7™ October 2016 (as amended from time to
time) (copy enclosed) regarding constitution of an authority, namely, the National
Mission for Clean Ganga for Rejuvenation, Protection and Management of River

Ganga.
Organic farming by owners/lease holders
Plantation of native trees / shrubs (for commercial use)

Measures for control of erosion and floods, maintenance or de-silting of river ways,
waterways and channels

Repair of breaches in embankments

Laying of unpaved paths for access to the river for cultural, religious or any other
purposes
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X.

XI.

L)
Various activities such as engineered diversion and storage of water in River C_iz'lnga.
construction of bridges and associated roads and embankments over the River Ganga
or at its River Bank or its flood plain arca, construction of Ghats or extension of any
existing Ghat, construction of jetties, construction of permanent hydraulic structures
for storage or diversion or control of waters or channelization of River Ganga, etc..
shall be governed as mentioned under para (42) of Ministry of Water Resources,
River Development and Ganga Rejuvenation notification no. S.0O. 3187(E), dated the
7™ October 2016 (as amended from time to time) regarding constitution of an
authority, namely, the National Mission for Clean Ganga for Rejuvenation, Protection
and Management of River Ganga

Navigation, Water Sports, Water Transport related activities.

8.2 REGULATORY ZONE

.

Vii.
viil.

Prohibited Activities in Regulatory Zone:

Red category of industries as mentioned in CPCB guidelines (as amended from time to
time)

Regulated Activities in Regulatory Zone:

Construction of residential/ [nstitutional’ commercial buildings, school, dispensaries,
recreational facilities with certain stipulations as mentioned in NDMA guidelines (as
amended from time to time) such as prohibition of basement in buildings,
construction on stilts (columns), plinth level above the flood lines, provision of
stairway in single storey building, roof level of single storey or first floor level above
100 years flood level/HFL, preferably utilizing ground floor for non-residential
le[‘pOSCS.

Various activities such as engineered diversion and storage of water in River Ganga,
construction of bridges and associated roads and embankments over the River Ganga
or at its River Bank or its flood plain area, construction of Ghats or extension of any
existing Ghat, construction of jetties, construction of permanent hydraulic structures
for storage or diversion or control of waters or channelization of River Ganga, etc..
shall be governed as mentioned under para (42) of Ministry of Water Resources.
River Development and Ganga Rejuvenation notification no. S.0. 3187(E), dated the
™ October 2016 (as amended from time to time) regarding constitution of an
authority, namely, the National Mission for Clean Ganga for Rejuvenation, Protection
and Management of River Ganga

Setting up of non-polluting cottage industries.

Construction / expansion/ modernization of bridges, roads and similar facilities that
may affect ND Zone

Creation of navigational facilities involving dredging, mechanised ferries, jetties etc.
Green and Orange category of industries as mentioned in CPCB guidelines (as
amended from time to time)

Water Sports, Water Transport related activities

Stone crushing plants etc.
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9. Concluding Remarks i

. As per the recommendations of the report of ground truth verification (Annexure-6),
Satellite based No Development Zone was found to be more or less confirming to the
ground reality which was found to be most frequent with respect to recurrence interval of
5 years. The same has been selected and finalized further by incorporating the details of
embankments, bunds collected from U.P. Govt.

S

The outer extent of Satellite images for two flood events dated on 18-19 June 2013 and

237 & 25" September 2010 provided by NRSC has been considered as Regulatory /

Restricted Zone which was confirming to the 25 years return period flood.

3. The lat/long of demarcating pillars for both left and right side of No Development zone
at interval of 200 m is provided in Annexure-7.

4. The lat/long of demarcating pillars for both left and right side of restricted zone at

interval of 200 m is provided in Annexure-8.

Total flood plain area for No Development Zone is 2032 sq. KM corresponding to the

average width of 3.15 KM.

6. Total flood plain area for Restricted/ Regulatory Zone is 6530 sq. KM corresponding to
the average width of 10.12 KM. '

7. For monitoring of flood line area a monitoring committee comprising members of

GFCC, NIH, UP Govt and Field units of CWC is recommended.

wn
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4 ; 68 Na Z-5/0312106-FM-MoWR/256) -/ /
Govarnmant of India NF;_,%U({ F

Ministry of Jal Shakt
Depariment of Water Resources River Development
and Ganga Rejuvenation
Floed Management '‘Ving
117 Block 87 Floor CGO Compiex
Lodhi Road Naw Delhi-110003

Dated 28" November 2022
OFFICE MEMORANDUM

Subject: Constitution of Committee for formulation of “Technical Guidelines on Flood Plain
Zoning" - reg.

The undersigned 1s directed to convey that with the approval of Secratary DoWR RD & GR a Committee
under the Chairmanship of Member (RM; Central '‘Water Commission is nereby constituted for formulation

s
of Technical Guicelines on Floecd Plan Zoning™ The constitution of the Committee and its Terms of
Reference ara2 as under-

T = ik §3 ~ I &~
ihe compostion of the Committee S -

1 Member (River Management: Central Water Commission --- Chairman
2 Reorasentanve from NDMA

3 Reprasantative from MoEF & CC

4 Charrman Ganga Flood Control Commission Patna

5 Exscutive Director {Technical) NMCG

5 Project Director, NRCD

7 Commussioner (Flood Managemeant; DoWR RD &GR

3 Chief Engineer. Flood Monitoring Organisation CWC

9 Chief Engineer, Planning and Design CWC --- Member Secretary

The Terms of Refarence of the Commuttee ara-

1 To formuiate ‘Technical Guidelines on Flood Plain Zoning”

2 The Committee may co-cpt any other Member if required
3 The Committee to finalise the ‘Techmca! Guidelines on Flood Plain Zoning” in a period of three
months after its constitution —— e
1 : Lews o <@l 202
i ﬁi\c*a‘ 23N
(Rakesh Toteja)
Senior Joint Commissioner (FM)
Tel 24350611
E mail sjcer2-mowr@nic in
To

1 Chairman Central Water Commission New Delh

2 Member Secretary. NDMA New Delhi- with a request to nominate an officer of NDMA for this
Committee

3. Director General. NMCG . New Delhi

4  Member (RM) Central Water Commission. New Delhi

5 Secretary. MoEF &CC New Delhi- with a request to nominate an officer of MoEF&CC for this
Committea

6. Joint Secretary (PP & RD) DoWR RD & GR

7 Members of the Committee

Copy for information to-
1 Senior PPS to Secretary. DoOWR RD & GR. Shram Shakti Bhawan New Delhi
2 PPS to Special Secretary. DoOWR RD & GR. Shram Shakti Bhawan. New Delh
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7Z-24011/4372023 FM Section-MOWR

HIRd IPR/ Government of India
ofd 913 HAEU Ministry of Jal Shaku

Wa WYE, 4.9 ud 1.3 faamy Department of Water Resources, RD & GR

(dlg U&= 3P /Flood Managemen:t Wing)

8dl ddl, scll&- 1], HWl 3l ST 8 Floor, Block-11, CGO Compiex,

i :‘* A1 — e 3 s 3 G2
1 378, 93 Iecl/ Lodht Road, New Delhi - 110003

4,

tates/UTs (as per List-I

0p]

Chief Secretary of all
Subject: Draft Technical Guidelines on Flood Plain Zoning (FPZ) - reg.

~
[y

I am directed to forward herewith a copy of the Technical Guidelines on
Flood Plain Zoning prepared by this Department for facilitating States UT

Governments in implementation of flood piain zoning

There 1s need of mmplemenung ‘Flood Plain Zoning (FPZ)" which is
considercd an eifecuve non-structural measure for flood management. The basic
concepi aof flood plain zoning 1s 1o regulate the land use in the flood plains of a
river so as o resirict the damage caused by floods which are bound to occur from
time to ume. Demarcat:on of appropriate zones for various uses of flood plains
not only helps :n mitigation of lood damage, but 1t also aids in ground water
rccharge. maintecnance of water guality and conservation of riverine biodiversity

it 1s requested that the Draft Guideiines mav be got examined and
comments;/observations on the same may be conveyved latest by 31.08.2024 1o
this office at email id sjcer2-mowrénic.n,

Encl.: As above
Yours faithfully,

/\i\/w Ao

(Sharad Chandra)
Commissioner (FM]|
Tel: 011-24368238

Capy 10,
. Engincer-in Chicf, Water Resources/Irmgation Department - [As per List-11)
Copy for information to:

PPS to Secretary (DoWR, RD & GR}, Shram Shaku Bhawan, Rafi Marg, New Delhi
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National Mission for Clean Ga

TE-16015/7/2023-0O/0 ED(TECH) NMCG Dated: 6" August, 2024

Subject: Siatus of Flood plain identification X demarcation and identification and removal

of encroachments - rag.

Rat: NMICG letter no. 25011717}/

900 dated 09.05 2025 copy enclosad)

ed letter regarding demarcation of Flood Plain

Kmd attention is drawn towards above re
Z i i istructions falling in these zones. In this context, it is

‘snhes (FPZ) and identif
further submitted that-

2 Tha Hon'ble NGT has passed ord

actions in the matter of O. A No. 200/2014 - Vi

> Government(s) for identification

C dehta Vs Union of India &
and demarcation of fland plains. It further emphasiz

i

’s. directing the S

s that till the said dentification is
completed, 100 meters fromi the edge of the river would be designated as o
development sconstruction Zone' The NGT, in other matters also, has been reitarating
the compliance of direction by the State Governments in this regard:

5. Provisions of the River Ganga (Rejuvenation, Protection and Management) Authorities
Order dated 07.10.2016 too acdvocates ne construction activities in flood plains in the
Ganga Basin.

i Further, DOWR, RD & GR has circulated a draft Technical Guidelines on Flood Plain
Zones on 24.07.2024 to all States sesking their commeanis/observations by 31.08.2024

(copy enclosed).

5. Needless to say, early compliance of Court Crders/Provisions embedded in the
Authorities Nolification for delineation, demarcation, and notification of river flood
plains is required to be ensured along with removal of encroachment from river
bed/floodplain of the river Ganga and its tributaries for rejuvenating and maintaining

I

river health.

Considering above, it is requested that the concerned officials in the State may be
directed to expedite and complete the FPZ works at the earliest. They may also be asked to
submit updated reports on the FPZ related activities/its implementation status to NMCG at

the earliest.

This issues with approval of the competent authority.

Encl.: As above
Yours faithfully,
22
> G- C 5
(Anup Kumar Srivastava)
Executive Director ~Technical, NMCG
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Lol (Sret aifet darerar, oref wimer, dl [Repra Sl ey Qs wRa €XaR)
Uy dd, Aul e4r g Agd wfeun, gfur ve, ad feeefi-110002

First Floor, Major Dhyan Chand National Stadium, India Gate, New Delhi-110002
Ph.: 011-23072300. 23072901

NMCG, (Ministry of Jal Shakti, Department of Water Resources, River Development & Ganga Rejuvenation, Government of India)
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To,

1. The Chief Secretary, Government of Uttarakhand, Uttarakhand Secretariat, 4 Subhash
Road, Dehradun - 248 001, email: chicfseccyvuk@gmail.comn

2. The Chief Secretary, Government of Uttar Pradesh, Secretariat, Lucknow - 226 001 email:
csup@nic.in
3. The Chief Secretary, Government of Jharkhand, Secretariat, Ranchi - 834 004 email: ¢s-

jharkhand@nic.in

4, The Chief Secretary, Government of West Bengal, Nabana (13th Floor), 325 Sarat
Chatterjee Road, Shibpur, Howrah - 711102 email: cs-westbengal@nic.in

5. The Chief Secretary, Government of Himachal Pradesh, Government Secretariat, Shimla-
171 002 email: cs-hp@nic.in

6. The Chief Secretary, Government of Rajasthan, Secretariat, Jaipur - 302 005 email:
csraj@rajasthan.gcov.in . :

7. The Chief Secretary, Government of Madhya Pradesh, MP Mantralaya, Vallabh Bhawen,
Bhopal - 462 004 email: cs@mp.nic.in

8. The Chief Secretary, Covemment of Haryana, 4th Floor, Haryana Civil Secretariat, Sector-
1, Chandigarh — 160019, email: cs@hatyana.nic.in

9. The Chief Secretary, Delhi, Government of National Capital Territory of Delhi,
3rd level, Delhi Secretariat, LP. Estate, New Delhi-110002, email: csdelhi@nic.in

10. The Chief Secretary, Government of Chhattisgarh, Mahanadi Bhawan, Mantralaya, Naya
Raipur - 492 002 email: csoffice.cg@gov.in
11. The Chief Secretary, Government of Bihar, Government of Bikar, Main Secretariat, Patna-

800015 email: cs-bibar@nic.in

Copy (with request to co-ordinate in the matfer) to:
1. Project Director, SPMG - Uttarakhand, 117 Indira Nagar, Dehradun - 248 001

2. Project Director, SMCG- UP, Plot No. 18, Sec — 7, Gomti Nagar Extn., Lucknow — 226 010 :

3. Project Director, SPMG — Jharkhand, Room No. 403, 4" Floor, Project Bhawan, Dhurwa,

Ranchi ~ 834 004
4. Project Director, SPMG — West Bengal, Unnayan Bhawan (34 floor), DJ-11, Sector I,

Block-A, KMDA, Kolkata — 700 091
5. Project Director, SPMG, Bihar, Patna

4771
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Copy for kind information to:
1. PS to Secretary, DoWS, RD&GR, Ministry of Jal Shakti, Govt. of India

2. PS to DG, NMCG
3. Ms Ruby, Sr Project Engineer, NMCG




No. L-23011(11¥2202 UNMCG/ 900 Date:9 March, 2023

Subject: In the matter of Civil Appeal No. 3367/2020 - Ashok Kumar Sinha Vs. Union
of India & Ors., before the Hon'ble Supreme Court — reg.

Dear Sir,

This is in reference to the matter in C. A. No. 3367/2020 - Ashok Kumar Sinha Vs.
Union of India & Ors. that is scized betore the Hon'ble Supreme Court and is inter alia
related to the extent of flood plain area of River Ganga and unauthorized/illegal
construction and encroachments on the banks and fHoodplains of river Ganga in Patna,
Bihar. The Hon'ble Supreme Court in order dated 17.02.2023 (copy enclosed) directed
the State Government of Bihar to demarcate the flood plain of River Ganga in Patna and
tdentify constructions talling within zone of floodplains of Ganga in Patna taking into
reference survey maps obtained from the NMCG.

2. The Hon'ble NGT has also passed orders/directions in the matter of O. A. No.
20072014 - M. C. Mehta Vs. Union of [ndia & Ors.. divecting the State Government(s) for
identification and demarcation of flood plain in river Ganga, based on one in twenty-five
years cycle of Highest Flood Level (HFL). Till the said identification is completed, 100
meters from the edge of the river would be designated as ‘no developiment consiruction
Zone . The NGT in other matters has also been reiterating the compliance ot direction by
the State Governments with regard to identification/demarcation/protection of flood plain
of rivers by removal of unauthorized/illegal construction and encroachments on the banks
and river floodplains.

) [t is evident that besides Bihar, the aforesaid orders/directions along with provisions
of the River Ganga (Rejuvenation, Protection and Management) Authorities Order dated
07.10.2016 (in terms of which the river floodplain area is to be maintained as “construction
firee zone '), are categorically applicable also for other States falling in the Ganga Basin
region namely, Uttarakhand, Uttar Pradesh, Jharkhand, West Bengal, Himachal Pradesh,

Rajasthan, Madhya Pradesh, [laryana, Chhattisgarh and Delhi.
4. Theretore, it is requested that the concerned ofticers/agencies in the State may be
asked to disclose following information:

a) the extent of lood plain the river Ganga and its tributaries, as described in the
revenue records available with Revenue Authorities of the State
b) the ground level situation as regards particulars of existing constructions on the
floodplains of the viver Ganga and its tributaries
¢) inventory of constructions falling within the zone of floodplains ot the river Ganga
and its tributaries.
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