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Letter No.- 23 NGT(1)/24-27-Irrigation-4-CN- 1751788

From,
Dr. Arvind Kumar Chaurasia,
Special Secretary,
Irrigation and Water Resources Department,
Government of Uttar Pradesh.
To,

The Registrar,
Hon'ble National Green Tribunal,
Copernicus Marg, New Delhi.

Irrigation and Water Resources
Department Section-4 Lucknow. Dated-07 -07-2024

Sub:- Compliance report on behalf of State of U.P. in compliance to the order dated
27-5-2024 passed by Hon'ble National Green Tribunal in O.A.515/2023 Ganga
Polution Vs State of U.P and others.

Sir,

That in pursuance to the order dated 27-5-2024 passed in O.A. No 515/2023
Ganga Polution Vs State of U.P.&Ors., the Compliance Report on behalf of State of
Uttar Pradesh is annexed and file herewith.

Itis requested that the same may be placed before the Hon'ble Tribunal for
kind perusal and consideration.

Encl:- As above.

Your Sincerely,
g

(Dr. Arvind ar Chaurasia),

ecial Secretary,

Copy to:.- Sri Bhavanar Singh Jadoun Standing Counsel Govt. of Uttar Pradesh,
Hon'ble National Green Tribunal, New Delhi.

By Order,

—~

(Amit Pranav)
Joint Secretary -
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COMPREHENSIVE REPORT/RESPONSE ON BEHALF OF THE

TRIBUNAL IN O.A.NO.515/2023

IN

OF U.P AND OTHERS.

COMPLIANCE OF ORDER

ON'BLE THE NATIONAL GREEN
GANGA POLLUTION VS STATE

NGT
order
ref. no.

Query raised by NGT

Reply

In these matiers, at this stage Tribunal
IS considering the issue of
demarcation of floodptain zone of river
Ganga and its tributaries in the state

of UP and action by the concerned
avthorities to protect the floodplain
zone.

No comments.

In the previous order dated 15.03-
2024, Tribunal had taken note of the
relevant provisions of the river Ganga
(Rejuvenation, Protection and
Management) Authorities order, 2016
specially  Clause  3()) defining
lloodplain, 3(c) butfer area, Clause
d(ix) restriction relating to construction
in floodplain, Clause 55 relating to the
responsibility of  District Ganga
Committee, Clause 24 relating to
State Ganga Committee and Clause
41 relating 1o National Mission for
Clean Ganga. After noting  the
aforesaid provisions, Tribunal had

Consideration of mentionaed c¢lause

of various committee's E.g. NMCG,

State Ganga committee etc. is
made. Delineation & Demarcation of
FPZ is under progress.

noted that responsibility to determing
the floodplain zone primarily lies at
the first instance with the authorities
and thereafter action to be taken for
protection of the floodplain zone.

Learned counsel Tor the state hag
informed that entire stretch from Bijnor,
lo Ballia was divided in two parns in
respect of phase-l from Bijnor 1o
Unnao. Study in respect  of
ascertainment of floodplain  was
completed by central  water
commission (CWC). He is diracted 1o
place the details of the same on
record.

Report of phase | is enclosed

(ANNEXURE-1)

So far as the second phase from
Unnao to Ballia is concernad,

In"order of O.A. No. 200/2074 dated-
24.07.201 7, (ANNEXURE-2) the
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(NiH}, Roorkee.

responsibility has been entrusted to Hon'ble NGT had made responsible
the National instituta of Hydrology,|Central Gowvt. ‘& State Govt. for the

minimum flow of the river Ganga and
delineation of the flocd plain of the
river.

In compliance of order, Chief Engineer
(Water Resources) vide letier No. C-
182/f3i-  18.10.2019 (ANNEXURE-
3) requesled to Chief Engineer cwcC
Lucknow to identify flood plain zone.

To demarcate flood plain, again a
fetter was sent to CWC vide letter No.
17/90310(0F0)/1-1/31fAGE-3, f&=Teh-

10.01.2020(ANNEXURE-4) to
demarcate flood plain zone but CWC
informed vide letter  no.-

S07030%0/G33/2020-21/1778-79  dt.
29.07.2020 (ANNEXURE-5) and
suggested that State government may
arrange for requisite training for this
specificwork on their own based on
report of flood Plain demarcation for
river Ganga from Haridwar to Unnao.
CWC will provide necessary technical

government officials for carrying out
the above mentioned study.

The work of delineation and
demarcation of Flood Plain zone (FPZ)
is 1o be done by the Irrigation and
Water Resource Department with
assistance of National Institute of
[Hydrology (NiH), Roorkee, for carrying
out the modelling for demarcation of
flood plain zoning.As NIH has already
carried out FPZ study for two streiches
in Uttrakhand. National Institute of
Hydrology (NIH), Roorkee, is a premien
Research and Cevelopment
organisation in the area of hydrology
under ministry of Jal Shakti, Govt. of
India. (ANNEXURE-6)

support, it required, to the stater

Learned counsel for the state had

are demarcating the floodplain Zoneof

dated 24. 05.2024 filed by state of UP
in compliance of the order dated

orally submitted that state authorities This is to mention that in para 142

in the stretch concerned with the|13.07.2017 by Hon'ble NGT in O.A.
assistance of NIH. Same is the stand|no 200/2014: (ANNEXURE-7) is as
taken in the report but in the reportifollows ‘
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15.03.2024 but Memorandum o

Agreement between NiH and Irrigation

and water Resource Departmentlt is required to categorize it into
dated 22.12.2023, Annexure-R-2 toldifferent 2ones, namely, No
report mentions the scope of work as Development Zone, Regulated Zone
under:- _ and a Free Zone for development.”

“The scope of the proposed work

incfudes:

a. Identify and demarcate the flood|This is to mention that in the parg
plains of river Ganga in segment B of182.3 of O.A. no 200/2014Hon'ble
phase-il on one in twenty-five year sINGT has issued direction on

Cycle or appropriately. 13.07.2017(ANNEXURE-7)which is
b.Indentify Nolas follows:
development/construction Zone.

regulatory Zone and the activities that
can be/ cannot be carried on the
regulatory Zane of the flood plain.”  [“we direct and constitute a

Special Committee consisting of
representatives from MoWR,
Senior Officer from Department
of lIrrigation, State of Uttar
Pradesh, Revenue Department of
Uttar Pradesh and Central Water
Commission which shall identify
and demarcate the floodplains of
river Ganga in Segment B of
Phase-! on one in twenly five
years cycle.”

With reference to the aloresaid,
Ministry of Water resources, River
Development &Ganga
Rejuvenation constituted a special
committee vide OM T-12/2017-
18/268/NMCG date 01 August 2017
with the following scope;
(ANNEXURE-8)

a) ldentify and demarcate the flood
plains of river Ganga in segment B off
phase-l on one in 25 year's cycle
appropriately

b) Idenlify no  development
construction zone, regulatory zone,
and the activities that can be/ can't be
carried on in the regulatory zone of the
flood plain.
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The Reports of Committee is enclosed
(ANNEXURE-9) "

Scope of work reveals that NIH has
been entrusted with the responsibility
of identification and demarcation of
fioodplains of river Ganga in the
stretch concerned. Hence, the stand
which has been taken in the report
and the oral submissicn of counsel for,
state in this regard runs counter to the
contents of the agreement.

The work of delineation and
demarcation of Flood Plain zone
(FPZ) is to be done by the lrrigation
and Water Resource Departrent
with assistance of National Institute
of Hydrology (NIH), Roorkee, for
carrying out the modelling tor
demarcation of flood plain zoning.

Nationat Institute of Hydrology
(NIH), Roorkee, is a premier
Research and Development
organisation in the area of

hydrology under ministry of .Jal
Shakii, Govt. of India. As per the
MoA between NIH and Irrigation
and water Resource Department
dated 22.12.2023. (ANNEXURE-10)
The work of demarcation will be
finalised by Irrigation and water
resources department, U.P. on and
before 22.12.2024.

Repot dated 24.05.2024 also
mentions that under the heading
methodology the state has divided the
floodplain zone in three parts as
under:

U Prohibited zone: recurrence interval
of 5 year.

U Regulatory zone: 25 year return
period flood.

U Warning zone: 100-year return
pericd flocd.

The methodology adopted in fiood
plain zone delineation from Unnao to
Ballia is based on the final report
submitted by Central Water
Commission on the study to identify
and demarcate the flood plain zones

of river Ganga in respect of the phase-
I, segment ‘B of river Ganga
(Haridwar to Unnao).

The state has adopted the criteria of
interval of five years, twenty-five years
and hundred years for these three
zones whereas the Gangal
Rejuvenation Order in.clause 3(l)
clearly provides for the floodplain on
the basis of frequency once in 100
years. Ganga Rejuvenation Order
does not mention about any such
three types of zones which have been
mentioned as Prohibited Zone,
Requlatory Zone and Warning Zone in

The judgement passed by Hon'ble
NGT in O.A No. 200 of 2014- M.C.
Mehta vs Union of India &Qrs) on 13
july 2017 (ANNEXURE-7) in respect of
Phase-), segment 'B' of River Ganga
(Haridwar to Unnao), is as under
Demarcation of flood plain and
connected directions.
182.3 we pass the fo
for compliance:
1. We direct and constitute -a
special committee consisting

owing directionsJ
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the report. Hence, it appear that State|
authorities are not strictly foliowing the
Ganga Rejuvenation Order 2016,

of representatives from
MOWR, Senior officer from
department of Irrigation, Statel
of Uttar Pradesh, Revenue
department of Uttar Pradesh
and Central Water
Commission  which  shall
identify and demarcate the
floodplains of river Ganga in
Segment B of Phase-l on one
in 25 years cycle."

With reference to the aforesaid,
Ministry of Water resources, River
Development &Ganga Rejuvenation
constituted a special committee vide
OM  T-12/2017-18/268/NMCG  dated
01 August 2017 with the following
scope: (ANNEXURE-8)

a) Identify and demarcate the flood|
plains of river Ganga in segment B o]
phase-l on one in 25 year cycle
appropriately

b) Identify no
development/construction zone,
regulatory zone, and the activities that
can be/ can't be carried on in the
regulatory zone of the flood plain.

In ongoing demarcation work, the
department is working on the following

three zones(As per the draft Technical
Guidelines of Flood Plain Zoning 2023
by Central Water Commission:
(ANNEXURE-11)

(i) Prohibited 20ne with recurrence
interval of 5 years

(i) Regutatory zone with recurrence
interval of 25 years

(i) Warning zone with recurrence
interval of 100 years

Earlier NGT (para 1823 of the
direction issued on 13.07.2017) has
directed to identify & demarcate the
flood plains of river Ganga in
Segment-B of Phase-l an one in 25
years cycle. In compliance of order of
NGT Ministry of Water Resources,
River  Development & . Ganga
Rejuvenation constituted a special
commitiee and department




4302

demarcated flood piain on one in 25
year's cycle.

Ministry of water resources, rfiven
development and Ganga rejuvenation
notification dated 07-0Oct.2016
mentioned in para 3(l) that

“flood plain means such area of river| .
ganga or its tributaries which comes
under water on either side of it due to
floods corresponding to its greatest
flow or with a flood of frequency once
in Hundred year”

[in order to incorporate all three
guidelines, 5™ meeting was
conducted with NIH on 22.05.2024
and decided to present water
surface (Elevation of design flood)
of 5, 25 & 100 years return period
fi 0 o d . (ANNEXURE-12)Department
is committed to demarcate flood
plain as per provision of Ganga
Rejuvenation Order (clause 3(1)).

We also take note of the fact that in
respect of the stretch of Yamuna
Rivar at GautamBudh Nagar and
Greater Noida in OA No. 275/2023,
exercise for demarcation of floodplain
zone has been undertaken on the,
basis of the map obtained from
Survey of india with 01 m contour
interval. Therefore, State authorities
may consider as to why the same
approach cannct be adopted for
demarcating the flood plain zone of
river Ganga in the stretch under
consideration.

In the present study following data
are being used:

a. Long term Annual maximum
discharge series

b. Hourly stage/discharge data
for selected event

¢. River cross section data

d. Structures, bridges, barrage
and embankments

e. Flood inundation extent from
satellite data

f. Flood extent based on water
recurrence using satellite data

Along with above LIDAR DEM
(Digital Elevation Model) with 1 m
resolution is used with the
correction of river profile below the
water surface based on available
cross section. LiDAR data was
provided by the CWC. The survey
was conducted under National
Hydrology Project (NHP) by Survey
of India. These are much accurate




4303

and precise data than map from
Survey of India with 01 m contour]
inferval data.

DEM fulfils the same purpose as
map from Survey of India with 01 m
confour interval. The above data set
is being used for carrying out
hydrodynamic modelling for flood
plain zoning. Using the corrected
DEM and the outputs of fiood
frequency analysis, the
hydrodynamic Model Coupled 1-O
& 2D of full 2D will be setup using
HEC-RAS or MIKE Flood under
Hydraulic Modelling.

Therefore, hybrid approach {flood
frequency analysis and satellite data
analysis) will combine both the
results by taking union of the areas
obtained from both the results.

10

Learned counsel appearing for state
of UP has submitted that NIH will be
able to submit the interim report by
October 2024 and completion of work
defined in the Agreement date 22-12.
2023 will be completed by December
2024,

Interim report will be submitted upto
October 2024 by NiH to irrigation &
waler resource department, U.P. for
suggestions,  modification and
verification, which then incorporated
to get final report submission by
December 2024,

11.

Work of demarcation of lloadplain|
zone is required to be expedited and
the authorities are required to
complete the same in the shortest

DEM and cross sectional data is
being processed by NiH for]
demarcation work to get concluded.

possible manner as delay in this
regard is affecting the rights of many
of the parties.

The Flood Plain Zoning is in
process. NIH is collecting &
processing the data in order to fix
Co-ordinates of Flood Plain Zones.
Cross sectional data is made
available by Irrigation Department,
U.P. also.

12,

Learned ~— Counsel appearing fo

fioodplain zone is adversely effecting
it because certain development on the|
land purchased by respondent no. 26
is required to be carried out but on

respondent no.26 in item number 16|The delineation and demarcation of
(OA No. 515/2023) has submitied thatlFPZ will be finalised by Dacember
the delay in work of demarcation ofl2024.
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account of uncertainty, work has been

13.

Tn wiew of the. observations made

above, we direct the
Secretary, Irrigation  Department,| -
Stale of UP to lile a fresh report a
least one week before the next date of
nearing by |e-mail atjudicial-
ngt@gov.in preferably in the form of
searchable PDF/ OCR Support PDF|
and not in the tor:'m of Image PDF.
|

14.

Having regard lo the nature of matter,
we also direct Additional
Secretary (ACS)/Principal Secretary,
Irrigation Depariment, State of UP to
remain vinually present on next date
of hearing to assist the Tribunal.

15.

We also deem il proper to implead the
following as respondents in the
matter.- I

i. Central Water Commission
(CWG) through its Chairman.

ii. National Mission for Clean
Ganga (NMCG) through its
Chairman.

16.

Let nofice be issued to above newly

response at least one wask before the
next date of hearing.

17

Learned Gounsel for some of the

by them in the writ petition before the
High Court are still pending. They are
required 1o provide numbers of
pending IAs so that they can be listed
for consideration before the Tribunal.

18

A copy of this order be sent to
Additional chief
(ACS)/Principal secrelary,
Department, State of UP by email for

compliance.

- Principal|Compliance will be done.

Chief|lt will be complied.

No comments.

added respondents for filing their|No comments.

parties have also stated that 1As filed|No comments.

Secretary|]No comments.

Signed by a il Garg)
Anil Garigicipal Secretary

Date: 05-07-2024 19:07:33
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Report on identification and demarcation of the flood plain

s of river Ganga
in segment B of Phase- | (Haridwar to Unnao)

1. INTRODUCTION

Flaods constitute one of the mijor national enlamities fuced by
tesulling in substantiai loss of life, large seale dumage o property, disruption of community
lifchnes besides emaling unteld misery 1o the millions Concerted cllorts have been made
over the years to reduce the damage due to Noads and mitigate the sufferings of the people
Various structural {laod comyo! measures were taken up in the past including ctnstruction of
reservairs, embankments, drainage channels, cte. It is, however. now reahsed that absolute
and perminent protection to all Nood prone areas and for all magmtudes of floads by
structural measures alone s not anly unpossible but also nol ecomomicatly viable, The
emphasis has thercfore been rightly shifted to non-structoral measures like Flood Plain
Zomng and Regulation, Flood Forécasting, cte., to effectively supplement the structural
measures for providing sustainable protection to flood affecied areas.

The broad concept in fload plain zoning is 1o regulate the land 'usc in order to miligate the
damage poteatial. The rolc of Nood plains and need for floed plain’zoning was recognised by
the Central Water Commission (CWC) as early as 1975. CWC had prepared a Maodel

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

1.1 BACKGROUND

In pursuance to the directions contained in the judgment passed by Ban'ble NGT on 13™ July
2047 in respect of Phase-l. Segiment ‘B’ of River Ganga (Haridwar to Unnao). Ministry of
Water resources, River development & Ganga Rejuvenation constituted a special commitree

vide GM T-12/2017-18/268/NMCG dated 01 August 2017 (copy enclosed as Annexure.|)
with following scope: '

a) ldemify and demarcate the flood plains of river Ganga in segment B of Phnse-

lon
one i twenty five year's cycle or appropriately

by ldenufy no development fconstruction zone, regulatory zone and the uctivities that
can be fcannot be carried on in the regulatory 2one of the floedplain.

The first meeting of the committee was held under the chairmanship of Member (WP&P),

CWC nn ZJ 09 201 7(Aniexure-2), wherein it wes decided 1o constitute n core group to carry
tul following task: )

*  Duta collection 2nd compiianon of available information

T et et st A A e . e e 3.

India almost every year
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o, |dentification of fiood évent dates correspondimg 10 2, 5, (10, 23,30 100 reiun
, i - T 1P
and supplving the same to NRSC for further analysis !

« Processing of collecied information

Using the available datajets and latest modelimg techniques, a presenmiion on flood play;
demarcation for the reach from Haridwar to Unnao was made to the commutiee dunne zh.:
second mecting held at CWC HQ on 30™ lanuan 2008 {(Annesure-3) The comu;m:-:
decided to prepare an i_ntcrim report bascd on the analysis done so fur mentoning 111;

assumption made and/or limitations of the study.

Further on the basis of the discussion held, during the third meeting held on 23 Apnl, 2018
( Annexure-4), it was decided to re-examine the flood frequency analysis and vahdate the

study by incorporating details of embankments. cross-section of river at every 3 Km inierval

upto 1 m above HFL. to be provided by [rmigation department, Govt. ol U.F.

1 - o - .
Durmg the 4" meeling held on 20" April. 2019 (Annexure-3).'the core group preseated 3

wpes of flood demarcation analysis viz. Fully based on Satellite. Fully based an Model with

d Hybrid ap_proach. It ‘was decided 1o camy out the ground Guth

DEM reconditioning an
t. Govt. of U.P. in consultation with core group’ oficers

verification By Irrigation deparimen
in field offices of CWC/ GFCC .
In compliance to the decision 1aken in the 4" meeting. the ground truth verification was dong
in 3 phases i.e. (from 07.05.2019 10 08.05.2019. 15.05.20190 10 17.05.2C19, 11.06.2019). The
report of the same is enclosed as Annexure-6.

f exercise of ground truth verification, the report was nevised en
team constituted for ground ruth venft

out in the No developmeni *

Subseqélem‘ 1o completion 0
the basis of the reconuuendations of the joint caton.
The report. including the activities that can be/cannot be carried
Regulatory zones of the floodplain. was presenléd during the 5% meeting of the Spavial

Committee held on 29" August 2019 (Annexure 7.
ruth report. embankiment dats provided by

Taking int6 consideration the findings of ground v
s of the participants recenved Juang the

U.P. Govt., other dJatasets/infornation and comment

5% meeting, the report on demarcation of floodplains a s

long with the activities o b !
out in such demarcation zones has been finalized.
2. DATA USED

Following data/information was used:

e 90m Digital elevation model  (DEM)
" Mission (SRTM}of United States.
»  Analyzed Sautellite datasets of Joint Research Conumission- Lurape
the period from {1984-2013)

from Shutle Radur Fopagnphy

an ConuEssH for
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o Cartogat 30 51 DEM from Indian Space Research Qrganizalion {ISROY

"« Histoncal Annwal D'eak discharge data of CWC sites

Satethue Emages of fooad evemts from National Remole Sensing Centre

Ewbankment da poovided by lvigation Depactment, Govt, of U,

-G

1. SOFTWARE USED
3.1 MIRE FLOOD

1t includes a wide selection of specialized 11D and 21D Nood simulation engines, cnabling tn
model any (ood probiem - \\h\.thI il involves rivers, ﬂoodplams ﬂoodmg in streets,
dranage networks, coastal areas, dam< levee and dike breaches, or any cambination of these,
MIKE FLOOIY s capablé o generate dynamic ﬂnnd depth maps and velocity distribution
{spaually) maps of flood water propapation,

There are several advantages of applying models like MIKE FLOOD. 11 provides more
rcliable ond accurnte {lood mups and _Nood hazard maps, than s:mplcr mcthods fike
superimposing static water level ‘E;a;;; on topographic maps. {t simulates water levels
accurately taking into account backwater effects from e.g. obstructiens on the fleod plain, and
simulates correctly pathways. which may not necessarily be the shortest and direct distance

hetween e.g, the river and tie point of concern,

This techimique requires a fine resolution land terrain model. The Tand termain model, HD
model are dynariically linked in MIKE FLOOD, and generate ﬂood depih map and flood
velacity map in every time step af its computation process.

3.2 ARCGIS :-

It is ageopraphic information system (GIS) for working with maps ‘and geographic
information. It 15 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
datebase. :
[

1. METHODOLOGY

Al the relevant information were collected from various agencies and then analyzed in the
following manner:

L1 FLOOD FREQUENCY ANALYSIS

The flooc frequency analysis was ¢urricd  out by ltlydrology Noah, CWC. Various
distrihution viy, 2. Pataincter log Nomnal, 3-Paranieter {og Nonual, 2-Parmmeters Ganma,

b
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[.og Pearson Type-I! and Gumbie have heen used
' ars. The results are shown in Table [

< ground 40 ¥ ¢
.ilability was arc i

. | Fuhle 1. Hrmr!l reqrene)y Analysis

1o derive relum period flood. The average
—— E

—-———""'—*""‘_T"—”-ﬂ Magnitudes (m fs) for differcat return period flood +
_J

i Distribution

Slﬂ”on 2 yr 3 yr

5340 | 6286

m yr| 25yr 50 yr 10 yr

TR0i4 | 10763 12135 | 13407

l_

Gumbel

i T Rishikesh

9. H ler - 1] )
Pasam 4631 5535 7870 555 [0832 12125

1| Gar teshwar |

2| Garhmuktes Jog Normal

RN S e o = B .
Gumbel 6140 7168 9751 11569 |- 12917 4258

3 1 Kachla Bridge .

10628 | 12126 | 13614

4.2 SATELLITE DATA SELECT[ON

dates for some high ﬂood events in the recent past were

|. Based on the CWC records,

identified for collecting satellite imagery data from NRSC.
ted on 1819 June 2013 and 23%

4
}-,d\"P &) NRSC prouded satellite images for two {lood events da
*\p\,g, g 25" September 20]0 through their web messaging service (WMS). Using GIS
'“.“_,K | software, outer en\relope of flood extent was dlgltwed manually - ] '
“M 2. Joint Research Centre- Europeau Commlssmn have analyzed Landsat mulnspecfml
‘ Satellite images of past 31 years (1984-2015) for deriving frequency with which water
sed in the study

retums from year to- year i.e; recurrence interval. The same has been u

".
1

through Google Eanh Engme p!atform

4.3 DIGITAL LLEVATION MODEL SELECTION

public domain were considered [or the
better representing elevation
e selected for use in

SRTM 90 m and Cuntosat 30 m DEM available in
study area. [t was noticed that SRTM 90 m DEM was relatevely
value. more commonly used by scientific community and was therefor
the model. The compurison of elevation values of few selécted stations in the’ study area i

shown, in Table 2;

| T
4 | Fatehgarh’ Gumbel '4594 5737 | 8608
I—

: Log Pearson

3 | Ankinghat " 7117 | 8597 | 11687 13377 14426 15326

i .
2- Parameter
6 | Kanpur 7984 | 9506 13057 | 15348 16962 18507
' a Gamma __J

13
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Table 2. Spot Helght diidysis

Station Sput lléights(m)

' Swrn Cartosat  Difference |
g I P A Y N A R
Garhukeishwar {201 E 99~ 2
Fatehgarh 138 ' 1358 0 22
Kachhalnbridge 6l "ogeds YT s
Kanpur ns Lo 35
Haridwar 26 1w Toa "

* L) A ——

44 DEM REFINEMENT:"

+ SRI'M DEM 90 m was further processed ta improve the river profile below the water surface.
since SRTM dacs not capture the same ‘o achieve (his, lean season sutellite imageries far
last 30 years, representing the river portion only was adjusted nccording 1o the average muan

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

l"fﬂ"' | Anl'

Figure 2: DENS refinemont =River Ruthymetry
:1-5 MODELLING METHODOLOGY

Usiig e Sperm . .
B the SKTM 90m DEM and he oulpus of Noad [requency mnalysts, o coupled

hydrody namie : -
. yoamme madel - one dimensional (1) and fwo dimensional (20) was sctup (Figure 1,

Vhe demits of selup are s under
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Steady state analysis w
period fload.
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T

Up}:u-c:‘m\'hrmch jo provide conslind Nood magnitude equil
at rishikesh using & 11 model,

am branch for dratiing the Dow
g the Nows between rishikesh and dalmu using a 2D
’ '

{0 'the given return period

Downsite from dalmu using a [ D model.
Flood plai
Hydrodyuanie odeling.

tow lacations (Garh
2D inndcl for mainta

1 bathvetry {or routing

ar, Kachla Brldge Fatehgarh. Ankmg!nt and

mukwqhw
o the ghven retum

Five
Kanpur) in Img constant river {lows cqual |
petiod flood nummtudc

esented by finite difference rectangular grid (MIKE 21 “classic”)

2D domain was rcpr
orkout the extent of floodplain for various returm

-

s pcrfnrmed o w

‘-’-

Ufs branch

Flow locations

i

i

- i
Flood .ﬁlaln 't
topography m\

Bfs branch

\\!&'{éf;l

kc’g’\%\ . ]

Figure 3: Madel Setup
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5, Approaches analyzed for flood plain demareation

3.1 Food Plain Demarcation hased on Satellite Data/tmages

5.1.1 Na Develapment Zoue -

Satcllite data of past 31 years (1984-2015) of IRC (Joint Research Ceatre-Furopean
Commission) was taken for study (o demarcate flnad boundary buseq on recurrence interva)
e was found 1hat the flood extent corresponding to recurrence interval of 2.3 & S years were

Tt o 1 ke e et

Faarm w o,

e = Bt l dﬁ.'-_ v . " -
most_lrequent with little difference tn Spatial extgnt. This was mainly due to presence of

A

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

- Development Zone which is aiso in-line with the NDMA guidclines for Management of

ey Sy oy

Tloods, 2008.

T T T e T T T T T T T T T ———
R

A Faowte

No Development Zone:
Area=1483 Sq Km-
Avg. width=2.3 Km

Ankenghat

Legend
%  CWCHOSIES

PR No DEVELORMENT 2ONE Karuw:
0 20 40 80 Kitomelers
e ot e ot I

Nu

Figurp - L

Development cone hased on Satellite datasets

LI F N
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-18-
@

!

Regniatory /mu
<tent niy the sate

512

Outer envelape
ouler extent of Salellite im
hu.h wns lmmd 1o hc Ji

lhw nwuunls {or

BER pravided by NRSC wars dipilized lll?llllI':I“\'.“ The

Joad cvents dated on 18- 19 June 2013 and 23" & 28t

cat 10 25y,
lmlh |J|nlu.10d L. uul:.mkcd as well as

ol oo < [lite inl:’l

apes | for 1o

Qcptrmlm mm w
Ih-;_ulmm\ lom‘ (lcm-m'nlmn

e A
'

‘Regulatory Zone!
Area = 5643 Sq Km
Width = 8.8 Km

Legend
%_____ Satellite Image
@ CWC Stations -

unprolecte ) i
protected Hood plain aren in he anitysed resch

I“fg“."l" §: \'{ f 7
L ”('”ff(‘ [ Vi j
{ ‘lf“d "’f!“lz. ((”“‘ {)HI""' extel ’U/.Ie(’””l,""”y tm
n LLE?, Line

10
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2.2 Model hased Flood Plain Demareation

The SRTM 90m DEM used for modeling was further processed to cater for the sub-surface

iver bathymetry which was not accounted in the eriginal DEM. The (inal inodel results show

ithin the Nood extenl causing inundation gaps. These gaps have been

many small islands w
filled to gct {inal inundation area.
No Development ZOI'I.C - Based on 2-Year Return Period F lood {without Embankment)
Regulatory Zoue — Based on 25 Year Return Peried Flood (without Embankment)
MODEL BASED FLOOD PLAIN DEMARCATION
il u
) ' <
No Development Zone .
Area=1920s5q Km
Avg. width= 2.97 Kt
Restricted Zone :
Area4756 SqKm &
Width=7.37-2.97=44Km
Legend
£ CWE MO OITES
B o O2vELOPIENT 2ONEAYA ROF)
© RESTRICTED IONEQSYRAPT} ¢ o m S
- PRI PN ]

Fignre 6: Floodplain Demarcation bused on Model Result




%
: DEMARCATION i
¢ BASED F1.OOU PLAIN DEMARG S P
[,!219_9. o WITH AP FILLING) " /% 2
n " . 'g{"'{p’ ) j«'{ .
4 . ; ,,.
;,’
47
7 -«, 4
Inwtlﬂﬂ . . . .
l , GAPFILUNG
' Y

Logont)
@ LN LOED
L v LT ORI JEAH TR DB wos. Gooy FHRYH
v PESTIRGYLO ISR ILSYH PN wir U B0t e

bk s s i d

1
.

o Development Zom¢ ALE
2580 Sq Kin & Width4 Km

Restricted Zone : Ared 61 12Sq Km
& Widih= 9.48-4.0= 5.44Km

Pipure 7: Model Bosed Plowd

5.3 Hyhrid Approach for Flood Plain Demarcation:
e results of satellite analysis and modelling have (heir own limit
cover the full _nm.d event ‘and mudel resulls are subjected 10 l)l‘{M_cuLn_f_iiL

Join Demurcation with € Jep filllng:

ation Satellite_mi¥ nt

Therefore hybrid

approach has been alapted by combining both the cesults by taking union of the

obluined Nom both the results,

HIGHRS

e} e e oy
U AL K. MO B ik 8 e R s ot e
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_—.‘-—_—_'—*
p YBMOD PLAIN DEMARCAI{%
',.o-‘ cl.ﬂn- . w
SATELLITE
|
(.
- MODEL GAP
FILLING
No Development Zone : Area
2176 SqXKm & Widih 4.92Km
Restricted Zone : Area 7281 8¢
Km & Width=11.28-4.92=
. 6.36Km
Legend . }
¢ ccwosnes '~
ENWEMEmmmm’ '. o
Rl it TR I ol | ]

Figure 8: Flood plain Demarcation based on Hybrid Appr oach
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River Ganga - Haridwar 1q Unnan

NO Develepmenl Zone
Aren 22032 SqKm

Avg. Widih 1,35 Km
Regulatoty Zune

Arna ;6530 Sqkm
Avg. Widih: 10,12 Km

Flood Plain Demarcation
@  important Praene

PXYEd Saidine - HO Davetapmant Zono

m Selallie - Restlcied Zone

e

0 ’ 1.2.5 2% 50 ¥iummtets
=ttt

Figuere 9: Finot IFluud PMaln hased nn CGrannd Trudi Verlfication

7. ASS . ‘
ASSUMP'I IONS AND LIMITATIONS
For Satetfise

.. piver
Y s neriod, choud cover. Tt
Fload exten covered by saiellitc depencds upan revisit peciod. ¢l

. . X o syt ugcncy.
ebidity, river seasonality ete. & clussification algorithms used by S

i . )
| Nige pracessing algorithins, elc.
.
im . . .
C bankmeny hreach scencrios are not accounted
. . .
& 4 - . N w .
"not segregutc reverine Nooding (rom other types ol fuuding

|5
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For Model

Mannings value ol 0.04 was adopled uniferm throughout the NMood plains as well gy

river channel.
Limitations ol topography .. 90m SR'TM DEM

River bathymelry accounled using avalhl)lz. cross seclions oniy.

Effects of flood embankments roads. buildings hydraulic structures. bndﬂe ele were

not considered.

Scenerios like D.nnlnedl\ and GLOI are nol coinsidered

Mnrphological changes not cainsidered

Flooding due to drainage congestion, water clogging et !
0 km buffer on cither side ol river centerline .

1ot accounted.

Sudy area is coinfined to Maximum 3

[Ivaporation .infiltration and diversion losses neglected

For Ground Truth Verification

Restricted zone could not be ve.rif icd

Subject to the accuracy of geo-location services availahle on mobile

Only accessible and lnbltmted areas were surveyed

8. ACTIVITIES IN FLLOOD PLAlN ZONE

“The

followmg literatures wvere considered for deimmg aclivities that can be/cannol be

carried-out in the No devclopment/ Restricted zones of the floodplain.

3]

3
4.

The

Concept paper on river Canservation Zone prepa:red by the expert group of Mausity
of Environment and Forest & Climate Change |
Nlauunal Disaster Management Authority guidelines for flood managenient

Flood Plain Zoning notification of Uttarakhand frrigation Department '

NMCG guidelines for Ganga Basin

above
literatures were discussed by Lhe comnmtee during the 50 mm‘mg, ol e

lee h l l 29 Us( 20 S I lg y the dcll-lllc lll‘ll 7
C(!Illlllll eld 4]}
I\Ug 1 |.|] 11 |1|1| ll} h

carned ou dev
¢ in the Ne-development / Regulatory zancs of the leodphue | mui'v ohoag

«oactivipe ] ifi
ives were jdentified and recommended by the comantie

RINODEVELOPMENT ZONE

I.)]‘ 3 I3 . a I -
ahibited activities in No Development Zone:

All activiues \ L
Allactiviues escept menti . , _
. cept mentioned under the regulided aeuvities in no-development veie

16
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Regulated Activities in No Development Zone:

v,

vi,

vii,

viii,

AP

I

Temporary constructions, il ahsolutely necessary, in exceplional circumsqa lik
natura calamitics or religious events at traditinnal locations, with prior p"mrit::is aker
the Natianal Mission for Clean Ganga acting through the State Ganga (_'Qmmi“e:‘;:d
the Disteict Ganga Commiitice, _

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

Repait/renovation of protecied monuments, temples, boatin

\ g jetties. parks, ghats and
crematonium '

Existing structure, whether permanent or temporary for residential or commercial or
industrial or any other purpioses in the River Ganga. Bank of River Ganga or in active
fload 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
50 as lo examinc as 1o 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 Rejuvenanon
notification no, $.0. 3187(E), dated the 7' October 2016 (as amended from time to
tinte) {copy enclosed) regarding constitution of an autherity. namely, the MNacdonal

Mission for Clean Ganga for Rejuvenation, Protection and Management of River

Ganga,

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

Measures for control of erosion and Noads, mainténance or de-silting of niver ways,
waterways and channels )

Repair of breaches in embankments

Laying of unpaved paths for access to the river for cultural. religious or any other
pumposes

Various activities such as engineered diversion and storage of water in River Ganga.
construction of bridges and nssociated rozds and embankments over the River Ganga
r at its River Bank or its Nood plain area, canstruction of Ghats or extension of any
existing Ghat, construction of jettics, construction of permanent hydraulic structures
for starage or diversion o1 contral of waters or channelization of River Ganga. eic.,
Shall bie gaverned us mentioned under para (42) of Ministry of Water Resources.
aer Levelopment und Gunga Rejuvenation natification no-S.0. 3187(E). dated the
7" Octabier 2046 (a5 amended from time to time) regarding constitunon of an

:u“‘"'i'y- namely, the Nationa) Mission for Clean Ganga (or Rejuvenation. Prolection
nd Managemeny of River Ganga |

. . . . . o
N““'ﬁ-’*"un. Wuter Spons. Water Transpon related activities

B 1N A 4

17
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8.2 REGULATORY ZONE

prohibited Activities in Hegulatory Zone _
‘ o . C gyt ol : 5 {rom ume 1o
Red categary of industries o5 nienioned 11 ¢pep puidelings tas amendec &

. time)
Regulated Ac;ivilics in Regulatory Zonc; .
i ' ; ; : iz ildings . Gispensdgites.
i Construction of residential/ (nstututional/ commereial I?Ulldlqg5; S«waiﬂ GIBP’“ _-f:-.v
eriain stipulations as mcnt'lon'id in MDA gurdejinzs fEn
. ip owldings

" of basemin
provisian ol

th level above the flood hines |
ale storey Of first f1007 lzye| ahove
nd floor for non-resideninal

recreational (acititics with ¢
amended  from time o time) such
construction on stilts (columns). plin .
slairway in single storey huilding. roof Jevel of sin
100 years food levelHFL, preferably utitizing £70Y

purposes.

as prohibilion

weter in River Cangs,
kiments OVEr e River (rengé
of Cihats o7 extersion Of 2V
1 hydraulic STFUCUEASS

Various activities such 25 engineercd diversion and storage of
construction of bridges and associated roads and embzn
ar a1 fts River Bank of its Nlood plain area. construction ol
existing Ghat. construction of jetties. construction of permanen

for storage or diversion or control of waters of channelization of River Genzz. £ic.
shall be governed as mentioned under para (42) of Ministry of Waler R2souices.
River Development and Ganga Reyuvenation notification no. 5.0, 3137(E) dated the
T etober 2016 (as amended from time 10 lime) regarding constuuon of zn

authority, namely. the Natonal Mission for Clean Ganga for Rejuvenztion. Protection
.and Management of River (Ganga

jii.  Setting up of non-polluting cottage industries.
Construction / expansion/ modernization of bridges. roads and sinmiar facilities that

iv.
imay affect ND Zone
v. Creation of mavigational facilities involving dredging. mechanised i’cn'i"-‘s jemes eic
vi. Green and Orange category of industri i '
. strics as mentioncd tn ‘B suidsli 5
amended from time to time) ' CPCB guidetines e
vii.  Water Sports. Water Transport related activities '

vili.  Stone crushing plants etc.
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9, Concluding Remarks

1.

2,

4

As per the recommendntians of the report of ground truth verification {Annexure-6)
Sateltite based _ﬂf‘;_l_)_c':'glﬂpﬁmcnl Zone was found 1o he ioce or less confirming (o the
pround reality which was found 10 be most lreguent with respeet to recurrence interval of
2.5 years. The same has heen selected and finalized further by incarporating the details
of embankments, bunds callected fram U.P. Gowt.

The outer extent of Satellite images far two flood events dated on [8-19 Junc 2013 and

534 & 25" September 2010 pravided by NRSC has been cansidercd as Regulatory /
Restricted Zone which was confinming to the 25 years return periad flood. -

The iatlong of demarcating piliars far both Jelt and right side of No Development zone
+1 irterval of 200 m is provided in Annexure-8. '
The 1atlong of demarcating ﬁillars for hoth left ﬂ'l'ld right side of restricted zone at
interval ef 200 m is ;\r}:\-idcd in Annexure-9.

Tatat fleod plain wrea for No Deveiopment Zanc is 2032 sq. KM carresponding to the
avesage width'ol 3.15 ¥.M A ’ . '_ '
Total flood plain area foi Restricted/ Repuiiatory Zone is 6530 sq-. KM corrcsl;onding (o

- the average width of 10.12 K.

ERrEEEN

9
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BEFORE THE NATIONAL GREEN TRIBUNAL.
PRINCIPAL BENCH, NEW DELHI

Original Application No. 200/2014
{C.W.P. No. 3727/1985)
{M.A. No. 594 of 2017 and 598 of 2017}
) And
Original Application No. 501 of 2014
(M.A. No, 404 of 2015}
And
Odglnnl Application No. 146 of 2015
And

Appeal No. 63 of 20135
And
Original Application No. 127 of 2017
And ,
Original Application No. 133/2017
(W.P. [C] No. 200/2013)}

y

IN THE MAﬂERfOF -

M.C. Mchta Vs. Union of India & Ors.
And
ﬁu Kumar Singhal Va. Union of India.b Ors.
ﬁ' And
Sociel‘y ‘for Protection of Environment & Biodiversity/& Anr.
Va. k
‘ Union of India & Ors.
(. And
Confederation of Delhi Induatries & CEPT Socletiea
{An Organisation of CETP Socleties) .
Vs,

D.P.C.C. & Ors.
And
J. KﬂSrivsatavn V. Cent.ral.Pol.lution Control Boi_d & Ors.

Y
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HON'BLE'MR. BIKRAM SINGH. BAJWAN, EXPERT4MEMBER:

HON'BLE MR!RANJAN CHAHERJBEng)CPERT MEMBER ﬁ

Present A'p‘i:_ﬂi:'éht: R Mr. LK. Kaplla, Ad.v.};\l!ttar Pradach Jﬂignm
o' &qr Breetasm n,iw?mt. MD,rﬁUDSlCO,eRanuthen
Dr. Vljal’ﬁln hal, Chief En{; Englneer
%' Mr. Yogesh Kumar Mittal, S&Z@B] - Water Resources,
Rajasthan
Dr. Bandecp Singh Adv for State of Uttar Pradesh
Mr. Jitendra Luhad.la, S.E. {D}, CAD, Kota ~ Water
- Resources quasthan
M&™ Panchajanya Batra Singh, Adv. for Mipistry of
Environment, Forcst and Climate Change

Mr. Vipin Kumar, Resident Commiasi r. Govt, of
Bihar
Mr. J.B, Ravinder, Jt. Adviser, Mininistry of HUA
{MoUD)

Mzr. Shaflendra Kumar Singh, Special 8ecretary, Urban
Development, Uttar Pradesh

Mr. Rahul Khurana, Adv, for State of Haryana

Mr. Rajfive Kumer, Chief Secretary, Uttar Pradesh

Mr. Depinder Singh Dhesl, Chief Secretary, Haryana
Mr. Maley Shrivastava, on behalf of Shrl Basant Prata
Singh, Chief Sccrctary, Madhya Pradesh

Mr. Malay Shrivastava, Chalrman, Madhya Pradesh
Pollution Control Board

Mr. Anjanl Kumar Siagh, Chief Secretary, Bihar .

Mr. Vivek Humar Singh, Prinelpal Secretary (Env.),
Bihar

1

-~
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[ Mr. Bunil K. Gulatl. Offictoting - Chaitman Haryana
Pollution Control Board

Mr. S.P.8. Parihar, Chairman, Central Pollution
Control Board '

Mr. Vivek Humar 8ingh, Chairman, Blhar Pollution
Contro) Board .

Mr. Rajiv Upadhyay, Member Secretary, Uttar Pradesh
Pollution Control Board

Circle-2, Uttar Pradesh Pollution Control Board

Mr, K.C.A. Arun Prasad, Member Secretary, Rajasthan

Pollution Control Board

Mr. 8. Narayanan, Member Sccretary, Haryana

Pollution Control Board T

Mr. A.A. Mishrs, Member Secretary, Madhys Pradesh

Pollution Control Board

Mr, Alok Kumar, Member Secretary, Blhar Pouution
- Control Board

Coatrol Board

Mr. Nanoranjan Hota, Adviscr, Ministry  of
Eovironment, Forest and Climate Change

Mr. Sundeep, Director, National Miasion for Clean
' Ganga

Mr. D.P. Mathurla, Bxd@itive Director, National
Mission for Clean Ganga
- Prof. AK. Gosain, Profeauor, K dlnn Institute of

Technology,

Prof. Vinod Tare, Profesgor, Institute of
) 'l‘echnology. Kanpur : \1

Mr. Manoj Kumar Singh, Prlnclpal Begidtary, Uttar

Pradesh

M, Y.K. Jaln, M.D,, Uttar Pradesh Jal Nigam

Ms. Renuka Kumar, Principal Becretary, Env-lronment

& Forests, Uttar Pradesh, \ ;i

o %tkr

Mr. T.U. Khan, Envlronmental Engineet. In-Charge

Dr. A.B. Akolkar, Member Secretary, Central Pollutinn

td.,,m of the 'mbunhx <
,f LLJ é&.

' heve heen W!&ed throu

! In((urthe anoevto the order ated 13m July 2017,

the State of :a{%‘y‘ State or ttar Pr /%fl’" State of

Bﬂf‘?@smte of RHJBSthaQ%wd Star E%?ﬁdhya Pradesh

[

it * respective ‘Chief

h
eyl
-_ 7

., .

.\A‘Ie app%cge the" p;esence of the Chief Secretaries,
and Addlhonal Chief Sccretancs/PnnmpaJ Secretancs
from different State Governments; Executive Director,
Nal;iona] Mission for Clean Ganga; Advisor, Ministry of
En¥ironment, Forest and Climate Change; Professor AK.

Gosain, Prof. Vinod Tare and other local authorities who

au‘eI ‘present from different States and authorities.

] i 2

e e r— e —

—t—
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Presence of Chairman and Member Secretary of Central
Pollution Control Board and officers of the State Boards is

also highly appreciated.

After detailed discussions all are unanimous and in
facts have given in its entirety their inputs to the Central
Government and the State Government would be quite
keen to implement the Judgment of the Tribunal in
relation to Segment-B. of Phase-1 of river Ganga (from
Haridwar to Unnao, State of Uttar Pradesh). All of the
Stale Governments, Boards and_ authorities are expected
'tt; file Status Report in terms of,.J_hg; judgment of the

Tribunal dated 13t July, 2017.

. As far as the Phase-2 of river oa??gm;ﬁ, from the
Border of Unnao, Kanpur to the Border of Bille‘t\x:(’\-fgich will

obv:ously “includes the polluuon oﬁwer Ganga being

ek
caused from the be inning of the Stﬁ_tgof Blf'}ar a§fwell as

river Ya 1‘.1‘5’&*’8"111;;15 Tributaries fa]lmg }nthnn the

./
EOf Réjasthan, State of Bihar aﬁ%’_ State of Uttar

~= I ~ l\,*'\
]unsdncnon ?fSt,ate of Haryana, edl:'ate of dl'fﬂPradesh

Pradesh; e!re _ﬂecuve States iﬂll file<the proposed

‘r\’a’c'fﬁg??“pla.n with rcga:d‘fo:fp‘rc"rrention and control of

_)-m—z. s
polluhon an:l%;uvenahon of river Ganga and its

tn'butanes falling under Phase-2. The action plan would
be both for industrial as well as sewage pollution for the
river Ganga and its tributaries including river Yamuna
which is its main tributary. The comprehensive scope of
the Status Report/Action Plan to be filed, as discussed at
length and all States are clear, would include giving the

drain joining the Ganga river and its tributaries in the
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areas under their jurisdiction, the quantum of the flow of

Chamber
Meeting

July 24, [Action Plan with regard to sctting up of STP, CETP for
2017

the respective drains quality of the eMuent, the proposed

ensuring treatment of the drains which are meeting the

river Ganga or its tributaries. It will be stated as. to what
will be the scope of recycling/reuse of treated water in
those arcas and how much of the treated waste would be
put into the river. These features as of now are only

indicative and not actual.

The data should be submitted to the Tribunal
should be duly verified and authen_t_jc\ated. It must not
happen that during the course of da\i;ﬁfjaﬁon before the
Tribunal, deficiencies and inaccuracies *ar_c_” ound in the
clatar submitted to the Tribunal. In cégfate data
oomi;letely frustrates the entire process oy;%l‘juéication.

" The Staté of Haryana would su:;.:Ehit & (ep‘arate plan
with regérdgto 1oatient of the six nf3jor draL(s hlich are
,Stated to 'Be meeting river Yamuna thro%@/ﬂazafga.rh

d'%m or dmc ft withincthe temtonal jurigdiction’ of State of

BN TR d
tj. 3-—7

: "Qc make it clear, t.h"ﬁ}!‘é‘mlmmum flow of the river

m/ Lﬂ{ |
Gangarand de] tion of+the flood plain of the river s to
g\‘:r:.-” =g P ?

be determined by the Central Government and the State
Government in accordance with law. Our directions are
interim and they are in operation till varied by the

Tribunal on the request of the appropriate Government or

authority.

We also make it clear that the State Government or
Chamber .
Meeting | Jocal authorities are at liberty to enforce the *polluter pays

4
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principle” and require the contributory of pollution to pay
by way of environmental compensatiori an amount as the
State/public authority may deem fit and proper to ensure
that the local authorities do not starve of fund for carrying

cut their statutory duties.

It is commonly agreed and we direct that the data
must be at least to the limited extent, cross checked

before it is placed before the Tribunal.

As far as the State of Rajasthan is concerned,

,C./. sbesides filing Status Report and Actign Flan as directed by

the Tribunal, the State would also fii€ & {épamte report in
relation to the industrial pockets ;:Egli. Bhiwadi and
Balotra particularly in relation to compﬁtﬁtb oflthe order
of the Tribunal. It is undisputed that the grou}ﬁd'water in
these areas i?hlghly polluted. It ﬁ.“also d:re::ted that
while fum:shm lthe Status Rep&'ﬁi’f!\ctl&:\/ﬁ'ﬂ. the
sewage @ﬂluﬁﬁf’ »)

fbeyond the pr?ﬂded sewer lineOfydrain netv’%?k should

B

a

dken into (iglélderatlon he Status
:Report /Aicsiw; ag)?hax d be suﬁ’fxtte {Mwithin five weeks

hich goes dxr ctly into the river

* {oday with y{«to he  Principal

Commlttee/Su\;S‘dr’vrsmg ngmlttcc constltuted under the

- g

main Judgment dated 13t July, 2017,

In the next meeting, we request all the members

present today to be present on that day besides that DG

| NMCG; Additional Secretary, Ministry of Environment,
I Forest and Climate Change; Additional Secretary, Urban
‘ Development (Gol); Professor A.K. Gosain; Professor Vinod

| Tare and Professor A.A. Kazmi, Roorkee shall be present

5
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on that day. The chamber meeting would be heid on 15+

of September, 2017 at 01:00 PM.

List these matters on 1St September, 2017.
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Government of indig
%07 am s
Central Water Commissian
Tou 3 e
Olfice of the Chlef Englnecr
9t am ey e
Upper Ganga,Basin Otrpanlzation
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WY T - 2715832
Eﬂ_ e N T, 211496, g o,

IR tecolneknow:cwe@nl ; < d e . 29 o;zzglz

Jar #, ,
TSR R, o
rdieyor R

£
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TR, &aaraam%#:pwﬁwmmmtﬁmrkmﬂ

w- ¢ aEiE- 2994@$ma=rmagt fewi® 17.07.2020.

R CWC, FCA-I Letter No. 4/672/20317-1'CA- II/ h6- 58 dalcd 24.02. 2020
AR,

in reference to yaur letter mcntluncd abovc (RRefl:.S1. Nb. 1) vide which status of o-flow
menitoring and demarcation of fload plainh in Yamuna River has been requesred, it is to infgrm that
Yamuna River Basin falls under the jurisdiction of Yamuna Basin Organization (YBO), CWC, New Delhi,
Therefore, any further communication in this regards may be undertaken with YBO CWC, New Delhi.
(ﬂ Further, it is also informed that Director, FCA-11, CWC, New Delhi, [y response to your letter
daied 10.03.2020, vide letter. under reference at sl. o. 2, has already suggested that State Gowt. may
arrange for requisite tralning for this specific work on thelr own based on ceport of flood ploin
demareation for River Ganga from Harldwar to Unnao, CWC will provide necessary technicsl support,
il required, to the State Govt. Officials for currying out thc abovc mentlonod study

This Issuc wilh the approval of Chief Englneer, UGRo.

. . _ (.'mﬁv m{ nm
o . O ade arﬁnﬁn (eormm)

o ct:. vuio, CWC, New Dethi, 1.5 Kulindi Bhuwan, Tasm Cresent Raid, Qt"“h st Are, - o
- Naw l)clm-l IUOIG. Emall: mbuﬂg@n];_,jn (omacl no: 0l 1. 26368“1’ .

ST L
. e

; .

o :':., ..... U o NJ .
< Tas . OW'C 'l -
N 'W'm "“" nju, if'\m rm'r mnm—nmm \mn DS22e7713027. AR 0329-31008, Aol m"’"‘"" ool
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: 4 4389 ANNEXURE-T

BEFORE THE NATIONAL GREEN TRIBUNAL
PRINCIPAL BENCH
NEW DELHI

--------------

ORIGINAL APPLICATION NO. 200 OF 2014
{C.WRIT PETITION No. 3727/1985)
(M.A. No. 594/2017 & 598/2017)

IN THE MATTER OF: T e
4 ' .

M.C. Mchta
..... Applicant

i ) -
. . Versus N
// [ Py hRN —_— / N
Union of India -~ P NN .
: ¢ . \“ ..... Respondents

,' % ' AND 1 ‘
ORIGINAL APPLICATION NO. 501 oF 2014 .
;- {M.A No. 404 of 2015) T
Anil Kumar Singhal. e A0
‘ S - ° ‘ S, .....Applicant

Union of lnd;a &. Ors 4 r'g /4 NS
Y ™ Bt om e Lt L Respondents

ORIGINAL APPLICATION NO! 146 OF 2015
- rT

Society for Protection of Environment &
Biodiversity & Anr. Voo e Appl:cant
| Versus

\.
N
S

AND

Union of India & Ors. L Respondents

!
*,
1
[
APPEAL NO. 63 OF 2015

Confederation of Delhi Industries & CEPT Societies
(An Organisation of CETP Societies) e Applicant

Versus

D.P.C.C. & Ors. e Respondents
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AND

I
ORIGINAL APPLICATION NO. 127 OF 2017

J.K. Srivastava : ..... Applicant
1
1

Central Pollution Control Board & Ors. ... Respondents

"1"61*'11.3’-“-)
ORIGINAL APPLICATION NO. 133/2017
(WRIT PETITION (C) No. 200/2013)
. . '

- ¥ . . -
Swami Gyan Swarop Sanand | L'-*‘ Q,_ _ S Applicant
( .Vefsus. -~ \3
L [ - I "‘t> . "
Ministry 3f Home Affairs & Ors. e - ’..!;...Respondents
. N La N T'D .
- N . . L . § E v
N l 0 VRN AN
COUNSEL FOR APPLICANT:+ ¥ ;. YA,
Mr. M.C. Mehta, Advocate in person’ ¥ et
Ms. Katyaniand-Ms” Mehak Rastogl, Advocates - ' Pt
Mr. Gaurav.K. Bansal;:Advocate /., " . . -
Mr. Ritwick Dutta &.\Mr 'Bahul Chaudhary, Advocates e
Mr. S.K. Bhattacha:'ye'i‘and Mr!N: B‘Paonam, Advocates,
{’\I ( . -—_,"‘ - m— ' 't‘“”
COUNSEL FOR RESPONDENTS:“ " ‘/ P - .
~ - .~ .
Y L
Ms. P.B. Singh, Advocate K Y
Mr. Rahul Verma, AAG with Dr Bhartl Reddy
Mr. Raj Kumar, Advocate A SN \

Mr. Abhishek Attrey, d\focate ,
Mr. Abhishek Yadav\Advocate !,
Mr. Pradeep sthra Advocate N
Mr. Raj Panjwani,. Senior. Advocate
Mr. Mukesh Verma, Advocate -

Mr. Kabir S. Bose, Advocate

Mr. Vijay Bahadur Singh, Senior Advocate along with Mr. Ranijit Rao,
AAG for State of U.P ,

Ms. Antima Bazaz, Advocate for AIDA UPSMA

Mr. Sanjeev Ralli, Advocate for GNC’I‘D /PPCC

Mr. A.R. Takkar, Advocate ;

Mr. Parag Tripathi, Senior Advocate

o -
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. Sanjay Upadhyay, Advocate
_B. V. Niren, Advocate for CGWA
. 1. K. Kapila, Advocate

Devashish Bharuka, Advocate

. Yogmaya Agnihotri, Advocate for CECB

Raman-Yadav, Advocate for UP Jal Nigam
. Jayesh Gaurav, Advocate for JSPCB
Anil Grover, AAG with Mr. Rahul Khurana, Advocate for State of

_A. K. Prasad, Advocate ~ '\
. Rajul Shrivastav, Advocate’ for MPPCB
. Rajiv Nanda, Advocate

. Vibhav Misra, Advocate .7.. ) .
Shagun, Advocate for WBPCB ' ~

Ms.

Ms. Priyanka Sinha Advocate for Jharkﬂand N Y

Mr. Rudreshwar Smgh Advocate for BSPCB ’\\Q‘ SEN
Ms. Alpana I Poddar Advocate for CPCB™ - AR
Mr. U. K. -Uniyal, AG, for Uttarakhand L
Mr. Asheesh Jam,,Mr Ritwick Dutta & Mr. Rahul Chaudha.ry
Advocates <) —! N ‘J N “ ; ﬁi N
Mr. Sursj Prakash v Singh, Advocate for UPSMA - \ /
Mr. '

Atul Batra, Advocate o~ 7 - /

Ms. Neelam Rathore, Advocate

Mr. Ajay Kumar Mlsllra jSemor Advocate W’lth Mr Kumar Anurag
. ~r .

Singh, Advocates WS A NS % o

Mr.
Mr.
Ms.
Mr.

Motish K Smgh Advoégte ir""‘\ LS
M. Z. Choudhary, Advocate~ et
Asha Nayyar Basu, ‘Advocate,
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JUDGEMENT

PRESENT: }
HON'BLE MR. JUSTICE SWATANTER KUMAR {CHAIRPERSON)

HON'’BLE DR. JUSTICE JAWAD RAHIM {JUDICIAL MEMBER)
HON'’BLE MR. JUSTICE R, S. RATHORE (JUDICIAL MEMBER|
HON'BLE MR. BIKRAM SINGH SAJWAN (EXPERT MEMBER)
HON'BLE DR. AJAY A DESHPANDE (EXPERT MEMBER)
HON'’BLE DR. NAGIN NANDA (EXPERT MEMBEBER)
Reserved on: 31* May, 2017
»." | Pronounced on: 13 July, 2017

1. Whether the judgement 1§ élldwed'to be published on the net?
2. Whether the judgement is allowed to be published in the NGT
Reporter? .

JUSTICE SWATANTER KUMAR ({CHAIRPERSON)

=_' . \x\' .

\/ -

/ Ganga 1s‘ Holy, thus, as stated above, "he who has

LI IR Fa

iy
\ drunk your pure water mdeed he will* obtam the highest

FAR) 1 -~
Al \ . * n
abode. ~Th{s deplcts the extent to whxch mllhons of Indians
\ { }\ s 3 Jl .

1; N
and' peop]eifrom’abroad have;put thelr falth in ‘Ganga. It is
\;A ' \&H :RPI:” / ‘L,
pr1st1ne it is. perenmab and 'probably one of the most

celebrated river of al]i times. Gg;mga is considered sacred by

people for providing 1j‘f'e¢givi;1g and_life-sustaining succour

for th|e e\r\)wronment and ecology ‘Ganga is not an ordinary
i o N

river. lt is- :c\l\hfe lme la symbo] of purity and of virtue, for

countlese peop]e of Indla M1lhons of Ganga devotees and
lovers still throng the river just to have a holy dip,
Aachman {Mouthfué with holy water), and absolve
themsetves of their sins. We Indians are raised to consider

Ganga as a goddess, as sacred. We tell our children and
|
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tube-well for extraction of the groundwater.

DEMARCATION OF FLOOD PLAINS, DUMPING OF
MUNICIPAL SOLID WASTE, BIO-MEDICAL WASTE AND
E-WASTE

Being an integral part of the river, floodplain of the river
requires protection. Floodplains play significant role in
maintaining the bio;divcrsity and aquatic life of the river.

i : 2
It's significance cannot be overlooked, in terms of

+

\ st -(

environment and ecolo'gy. There are numerous dimensions
s ™

L. [

r S .
involved while identifying the floodplains. It is required to
. T ’ A \

N el

‘e ¢ .
;o oA, . . o
categor}_ze'lt into different zones, namely,.No Pevelopment

L o I \"‘*-..-\
evelopment.
DA

B . - “w
_The principle of Sustainable Development itself justifies the

i - N . . 3 i 3

e S oo . .
. classification of floodplains into such zones for protecting
N plaltls o1

b \l'\

1 . NS S, - v, J_ 8
the river This Tribxﬁxal:in the case o&}\da'no_;.Mzsra (supra)
= K IS N M . ' b4

LY “ - - ! s
had the occasion to deal with the concept of floodplain, its

WV, Vel
zoning and'anagement.’ The Tribunal held as under:
TS, C S 37 [

e <A LT

~ M - B ' L. - . .

\ «7gr] Dévelopment and regulation of
floodplain~of »Rivers™ falls within the
purview of the StateFloodplain is an
integral part of River system cven
though ‘it is-used only occasionally ‘to
pass down flood flows. When floodplain
is not o{:cupigd by water it forms part of
the land system providing possibilities
of ‘carrying.on some restricted activity.
it is not possible to provide uniformity
in the extent of floodplains with respect
to different Rivers as well as its various
reaches.

80. Floodplain zoning has been
accepted as an important nonstructural
strategy for flood management. The
basic concept of floodplain zoning is to
regulate land use of floodplains to
restrict damage caused due to floads.
The floodplain zoning, therefore, aims at

331
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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.
The Commission claims to have
prepared 2 rmodel bill relating to
floodplain [ zomng » This model bill
provides for dlfferent categories based of
priorities in floodplain. Following are
the recomménded pnonnes '
installations,
mdustngs public utilities * like
hospltals, electricity, mstallatlons,
water supply, telephone exchanges,
aerodromes,--. railway stat:ons
cornmermal centres,, etc buﬂdmgs
should be located:m ‘such & fashlon ’
that \they are above the‘ :Ievels

—. {oofres ondm 16" A ‘ 100 years

frcquency or the maxxmum
observed flood " levels. Slmﬂarly, P
they $h5uldalsé be above the'levels
correspondmg to a 50 ycars/ramfall
Cand thc hkely _submersmnydue to’
\ draunage congestion™ /.‘ P,
R Ny Publlc lnstltutlons ‘gbvernment
. ofﬁces,.umversntics, publlc libraries
-~ “and "\residéntial’ /arcas Buildings
should“\be above a level
correqundmg toa“25 year flood or
a 10 year rainfall with stipulation
Y, that all ~Buildings “ifi “vulnérable
, zones -should “be. constructed on
. - columns or__stills as’ indicated
above. .. '
3. Parks _and playgrounds
lnfrastructure such as playgrounds
and parks can be located in areas
vulnerable to frequent floods. Since
every city needs some open areas
and gardcns by restricting building
activity in vulnerable areas, it will
be .
possible to develop parks and play
grounds, which would provide a
proper eénvironment for the growth
of the city.”

332
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permission from CGWA. The CGWA should also
regulate extraction of groundwater for agriculture
and other purposes as per State policy. The
permission shall be granted subject to such
terms and conditions as may be necessary for the
purpose 'Iof preventing  and controlling the

pollution “on’ the one hand and ensuring

i
B

maintenance 1of. 'depletion in the groundwater

- .

LS

/ |
/‘ ‘,- pro;ects as well,as cnsurmgf measures for

Al

. i \ -
- }rrechargmg of the grOundwatenlevels A

- / - ‘1. .\\

-

A X
' . 44~ We direct the CGWA to.carry out the study and
’ f]~ J N 3. \l N

v A .
. "| = notify the areas in' Segment-B'lof Phase 1 which
\\./ N - C } O , \ /
L r\-.__are Overexploned Cnt1cal Semi- cntnca’l and Safe
. —s +
- 7. 3

NS Nzone. There\shall be complee proh1b|t1on on
-y
* extraction of groundwater m the cntlcal areas.
NS TRIBY /
~N F\\irtbcr-m relat.lon to other two areas the CGWA
shal] ‘also pup\hcxze the fundamental conditions
s o
subject to which the extraction of groundwater
N\ . | -t \ - .
\ . .
would lbe permitted and the extent thereof and if
A . .
NN , .-
nec¢essary would require people to fix the flow
Al \

kY

meters who .are using the borewell or tube-well
“for extraction of the groundwater.

DEMARCATION OF FLOOD PLAINS AND CONNECTED
DIRECTONS

182.3 We pass the folldwing directions for compliance:

i We direct and constitute a Special Committee

486
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I .
consisting of representatives from MoWR, Senior

}
Officer from Department of Irrigation, State of
Uttar Pradésh, Revenue Department of Uttar

|

I
Pradesh and Central Water Commission which
shall identify and demarcate the floodplains of

river Gangj-_t*in' Segment B of Phase-I on one in

L
twenty five years cycle.
.l B

ll)/Tln the sald jdentification? and demarcation of

\-

/ /’. \ - / -~ \
ﬂoodplam |s*completed we,dlrect that 100 meters

14
™~
™

\ |
\:

N

™ .

A// N s

g
/ e v ffrom the edge of the river would' be designated as

-

[ \
Sno development/constructlon zon"é in Segment B

> /W Fo % N

'*of Phase 11.e. Haridwar’ to ‘Unnao, Kanpur.

o) PR L:]’?-"\'/
T’;’- ( f & /‘-" ’ Con
m):‘The Spema] Comrmttee would a]so 1dent1fy no

, W

; / :
\deve]opment/constructlon zone /regulatory zone

\ '(\ * .’-\\ ’*—V/”' Ny

d‘the~act1v1t1es “that can*be/cannot be carried
R N NN

] ’
\on ‘in the regulatory zone “of the floodplain.
. /
Lo -

s

-

‘;; .
1v) There shall be a complete proh1b1t1on on disposing
R )/ ST
of MSW, _E-waste “or. blo-medlcal waste on the

ﬂoodplam .or in’ nver Ganga or its tributaries

o
_falling i in Se\ément B of Phase 1.,

. I |
v) As directed if our order dated 11 April, 2017, for

|
each default, the defaulter would be liable to pay
Environmental Compensation of Rs. 50,000/- per

default for such dumping and/or throwing the

-
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and, there should be no occasion to construct
oxidation ponds/wet lands. This study should be
completed within six weeks from the date of passing
of this order.
The Registry of the Tribunal is directed to upload this
judgement on the \\Pbsite of {\IGT today itself. Further, the
Ld. Registrar General "of NGT should send a personal
communication to \ajl. the\ stakeholders, including the
- 4 ‘ ' ~

S
Secretanes of the concemed Mm:stnes, Chlef Secretary of
A

the State of uUP, ‘NMCG and the\heads of the local
l/ LU Ly

authontxes and bodies and thé Members of the Committee

-, , ‘ ! df
1
under thlS Judger\nent lnformmg them’that the penod to

.: P I "_l N ) Lj
. be reckOned under the'}udgement triggers frorn the date of

v ~
pronouncement 1tse]f and in the event of default ‘or non-
N\, “\ ] "U "n/

comphance, they wm}ld be hable to be proceeded against,

in accordance vnth law.

\.'- -

In anjr event, the ‘State, its instrumentalities, local

.
¢

. .
authorities and all other-public servants would extend
their full cooperation” for effectively implementing and
i ! “ ! :
executing the directions contained in this judgement. If
RN ..
any ofﬁcer/ofﬁcia]' is\‘ found to be causing unneccessary
. NN g
impediments in compliance of the judgement, the
officer/official concerned shall be liable to be proceeded
against, in accordance with law including action for

Contempt of Court and payment of personal costs as well.

We not only express a pious hope but we are confident that

s42



186.

4344

-~ 48

all stakeholders \I.vill work in tandem and extend full
cooperation to each other to implement this judgement.
They shall make a concerted effort to achieve the object of
this national project of cleaning and rejuvenation of river
Gang and its tributaries. There is no scope for waiting any
further. Stakeholdgrs have to take both effective and
remedial measures t.o restore the pristine nature of the
holy river Ganga and-'its tributaries, now, atleast.

Ergo we dispose of the above applications and appeal to

_the limited extent with the directions and orders as afore-

-

stated, while leaviné the respective parties to bear their

New Delhi

own costs.

. . Swatanter Kumar
W ' - Chairperson

L

‘ Jawad Rahim
Judicial Member

. Raghuvendra S. Rathore
Judicial Member

Bikram Singh Sajwan
Expert Member

Ajay A Deshpande
Expert Member

Nagin Nanda
Expert Member

13 July, 2017
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Annexwt- 0 »

T-12/2017-18/268/NMCG
~ National Mission for Clean Ganga
Ministry of Water Resources, River Development &
Ganga Rejuvenation

a

1% Floor,

Major Dhyan Chand National Stadium
Indla Gate, New Delhi-110002

" Dated: 1% August, 2017

OFFICE MEMORBANDUM

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 Deihi.
KRR A RN

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&b), Central Water - Chairman
Commission ' -

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

(i) Chairman, Ganga Flood Contro! Coemmission Member

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

(v)' Principal Secretary, Irrigation & Water fesources Department,  Member

Government of Uttar Pradesh

(v} Executive Director (Technical), National Mission for Clean Member
Ganga ' )
(vil) Director, National Institute of Hydrology ' Member

(viii) Sr. Joint Commissioner (PP), Ministry of Water Resources, Member
River Development & Ganga Rejuvenation Secretary

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 1 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 Cé)mpet'ent Authority. @, :
G J/ S la-o 1~

(Nityananda Ray)
Deputy Secretary
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To:

1.

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

- Commissioner (FM), Ministry of Water Resources, River Development &

Ganga Rejuvenation, Shram Shakti Bhavan Raﬁ Marg, Sansad Marg

Area, New Delhi- 110001 ~
Chairman, Ganga Floed Control Commission, Ministry of Water

. Resaurces, Govt. of India. 3rd Floor, Sinchai Bhawan, Patnia,

Bihar - 800 015 .
Additional Chief Secretary, Revenue Department, Lucknow, Uttar
Pradesh-226001 a

Principal  Secretary, irrigation & Watér Reséurces Department,

- Government of Uttar Pradesh, Cantt Road, Udaiganj, Lucknow, Uttar
" Pradesh - 226001 :

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

Director, National  Institute of Hydrolagy, ’Roorkee- 247667,
Uttarakhand, India. '

5r. Jolint Commissioner (PP), Ministry of Water Resources, River
Development & Génga Rejuvenation, Shram Shakti Bhavan, Rafi Marg,

E Sansad Marg Area, New Delhl- 110001

~ Copy for kind information ta;

PPS to Secretary, Mlmstry of Water Resources, River Development &
Ganga Rejuvenatmn, Shram Shakti Bhavan, Rafi Marg, Sansad Marg

Area, New Delhi ~110001
PS to Jaint Secretary (PP), Ministry of Water Resources, River

'Development & Ganga Rejuvenation, Shram Shakt Bhavan,- Rafi Marg,

Sansad Marg Area, New Delhi -110001

" PS te Directer General, NMCG

PS to Deputy Director General, NMCG

‘PS to ED (Project/Finance/Admin), NMCG

)
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No. E-2500171120072- PP
A WHER
Qovernment of Indin
SR wwwer sy R o st wharer e
Ministry of \aler Resourees, IRlver Development & Onnga Rejuvenatlon

629, Stiram Shukti hawan, Raf Marg,
New Dethl-) 10007,

Dated: (3™ December, 2017

“To
As per list.

Subjeet: Minules of 1" meeting of the Special Commiltee conslituted in pursuance to the

dircetions contained-in the judgment passed by Hon'ble NGT on 13 July, 2017 jg
respect of Phase-l, Segmont ‘8" of River Ganga (Haridwar ta Unnso). '

Sir,

The 1% mecting-of the Special Committee, constituted to (i) Identify and demarcate
the fleed plains of river Ganga in Segment B of Phase T (Heridwar to Unnzo) on one in
twenty five years cycle or appropriately and (ii) 1dentifly no development/construction zone,
regulatory zone and the ectivities.that can be/cannot be carried on in the regulatory zone of
the floodplain, was hecld on §™ Decerber’ 2017.in the Committer Room, CWC, Sewa

Bhawan, R. K. Puram, New Delhi.

tn this regard, minutes of I*' meeting of the Special Committec is enclosed for

information and necessary action.

urs faithfully,

9 ,ﬁw/j@,,
{Bhupesh Kemar)

&r. Joint Commissioner (PP) &
MembersSecretury of the Comminee

res
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: »
To: . . .
Hood Control commission, Covt. of India, 3rd Floor. Sinchaj
1. Chairman, Gangd 1 "“’;0 0014
Bhawat, |"“f‘“- B '_h"r 'mr , Rc‘vlcnuc Depattiiend, Lucknow, Uttar Pradesh-226001,
2. Additianal (,hjef Mcimﬂ :l‘lon & Waler Resaurces IJcparimcm, Government of Uttar
3. Principal Sc«:l\‘lnl’.\"‘ : Jdgt\lgmli. Luckhasw, Uttat Pradesh - 226001,
Pmdcsl‘\. Canit I!lt::: ) Mhﬂsﬂ:y of Waler Iesuirees, River Developinent & Canga
4, Commissionet (FM) % 507 i ond, New Delhi- 110003,
Rejuvenation, CGO Complex, ! e Dosariment. C o
s.  Engincerin-Chichh yrigation & Water Resources Department, Cantt Road, Udaiganj,
Lucknow, Uttar Pradesh — 226001 -
6 Extcutive Director (Technical), Natlonal Misston fot Clean Ganga, Ist Floor, Major
- Dhyan Chand National Stadiuny, india Cate, New Delhi- 110002
7. Dircetor, National Institute of Hydrology, Ruutkee - 247667, Uttarakhand.
§. Dr. K H V Durga Rag, Head, Disaster Management Support Division. National
Remote Sensing Centre, Bolanagar Hyderabad - 500 042.
9.  Dr. V.M. Chowdary, ScientistEngincer ‘SQ', ISRO, Plot No.7, Planning Arca Centre, J
Joseph Tito Marg, Sadiq Nagar, New Dethi-110049.
10.  Chicf Engineer, Upper Ganga Basin Organization, CWC, Jahnavi Sadan, 217496,
indira Nagar, Lucknow-226 016. '
I7.  Chief Engineer (EMO), CWC, Sewa Bhawan, R.K. Puram, New Delhi-110066.
12.  Superintending Enginecr, Ganga Nahar Sanchalan Mandal, Uttar Pradesh ferigation &
Water Resources Department, Pallavpuraim Phasc-I, Meerut.
13.  Director (FM-I1), 9" Fioor, CWC, Sewa Bhawan, R.K. Puram, New Delhi-110066.
14.  Director (FCA-Il), CWC, West Block-2, Wing -1, Sector-1, R. K. Puram, New Dclhi-
110066. T S
15.  Director (RDC-II), CWC, West Block-1, Wing -4, Sector-1, R. K. Puram, New Delhi-
- 110066, :
16.  Senior Joint Commissioner-ll, ‘'NHP, MoWR,RD&GR, CGO Complex, Lodi Road
- New Delhi wilh a request to provide the status of development of DEM of river Ganga
from Haridwar to Unnao under National Hydrology Project. :
17.  Direcior, Gariga Flood Control Commission, 103, 1* Floor, Dr. Ram Manchar Lohia.
Parikalp Bhawan, Teli Bag, Lucknow 226 025. )
18.  ‘Sh. Pratul Srivastava, AGM, RMS] Pvt. Limited, A-8 Block, Sector 16, Noida, Utiar
Pradesh-20) 301,
Copy for information to: ;
19.  PPS 10 Director General, NMCG, st Floor, Major Dhyan Chand National Stadium,
Indla Gate, New Peltl-110002. v -
20. ° PPS to Member (WP&P), CWC, Sewa Bhawan, R.K. Purom, New Delhi-1 10066,
21.  PPS 10 Joint Secretary (PP), Ministry of Witer Rgsources, River Develupment &

‘Gongs Rejuvenation, Shram Shakti Bhavan, Rafl Marg, Stisud Marg Area, Now . -,

- Delhl -410001. -



elaliCommitice, constifuted (o Identify ang demaper o
n respect of Phiase-1, Segment ‘D of River c:‘:gl:
-

(MHaridwar ta Unnao)

The tirst meeting of (he Committee constHuted (o identify and demarcate thy foog
plains of river Ganga In Scgment I3 of Phase | (Haridwar to Unnan) was held under (he
chainnanship of Shei 8. Masood Husnin, member (WP&P), CWC on 2
lirs. in CWC Committee Roam, Scwa RBhawan, K. Puram, New Delhi. The List of

participants of the meeting Is cnelosed at Anriex-1.

2. - At the ovisel, Chainman of the Committcc Wwelcomed the paticipants of the
Committee. After a hricf introduction of the participants, the following sgenda items were

taken up for discussion:-. .

(2.1) After the ihitial comments of the Chairman, Member-Secretary of the Committee
gave a briel background of the atove Commiltee constituted in pursuance of the NGT
order dated 13% July 2017, '

Dr. V.M. Chowdary, Scientist/Engineer ‘SG’, National Remote Sensing Centre, New

Delhi made a brief presentation on the aggregated flood inundated areas from

Haridwar to Unnao based on historical satellite observations during the years from

2003 to 2013. The sawcliite bascd flood inundated area from Haridwar to Unnae as on

14™ August 2017 was also shown by him.

{(2.3) Thereafter, representative of RMSI Pvt. Limited made a presentation on the study
carried out on flood risk assessment in Ganga Basin using SRTM 90 m. In the
presentatian, flood hazard maps generated for 2, 5, 10, 25, 50, and 100 year return
p=riod events were shown. He explained that data with better resolution, embanknrent
details, land usefland cover, dischame datz, etc would be required for further
refinement and more accuracy of the results,

(24) The officers of Irigation & Water Resources Department, Govt. of Uttar Pr:idsh.‘
presented 8 map of flood inundation in the study reach of river Ganga, corresponding
1o the maximum flood event of 18% June 2013, The map has been prepared by the
Remote Sensing Agency, Govi. of Uttar Pradesh. . .

(2.5) Sh. Ritesh Khattar, Director (FCA-), CWC made @ prescntation explaining the
liminations of using the existing satellite imagerics or study conducted by RMSE Pyl
Ltd. to identify and demarcate the flood plains of river Ganga from Haridwer to°
Unnao. He projected the requirement of 20 modeling for this work with high
resofution DEM.

(2.6) Chief -E.ngineer (lJGl}O), CWC, intimated that the work of development of Digitnt
Elevation Modet (DEM) wilh- higher resolution has been given w Survey of India
:"‘f" National Hydrology P'roject (NI11%), which may be uselul for this work. It was

ecided to ger (hF siatus of developnient of DEM ol river Gango from Haridwar to
Unneo under Natjonal Hydrology Project froim the cancemed offlainls of NHP
(2.7) Afier detailed discussion, it was decided ta constitule n Core Group hnv}ng the

following camposition to identif; 2 i
; ¥ and demarcate the Nood plains of el
Haridwar to Unnno, s per the details Riven below:. P ver. Canga r“.n'“

2.2

N
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Compysition of the Gore Groum

n) Shrl Ritesh Khatae, Director, FCA-It Dte, CWC, New Delhi (He will act as o
coordinator of the group).
b) Dircctor, River Data Compilatton-{i Dte, CWC, New Dclhi,

¢) Dr. K H V Durga Reo, Head, Disnster Management Support Division, NRSC,
Balanagar Hyderabad. (Dr. V.M. Chiowdary, Scientist/Engineer *SG*, NRSC,
who is locally available at New Delhi, may also be ussociated as per requirement)
Superintending Englncer, Ganga Naofiar Sanchalan Mandal, Irrigation & Waler
Resources Deparment, Gavt, of U.P. Pallavpuram Phase-1, Meerut.

¢) Director, GFCC, Lucknow,

d)

Tentative details of the work to be carried out by Core Group are given at Annex-H.

3. Chairman of the Committee advised that the Core Group should work in a time boungd
manrer and report its progress to the Committee within a month. The next meeting of the
Committee will be held after one month.

4. The meeting ended with a vote of thanks to the Chair.
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19 meeting of the Special Committee counstituted to identily und demareyee floog

river Gongn in Sehmcnt B of Phase | (Haridwor 1o Unnao) Od plaing of ,‘:-.

held on $" December 2017 at 03:00 PM

List of Participants

Sh. S. Masood Husnin, Member (WP&P), CWC, New Dolhi ~ In chair.
Sh. Arun Kumar Sinha, Chainnan, QFCC, Patua,

Sh. J. Chandrashekhnr lyer, Commissioner (FM), MoWR, RD & GR, New Dejhi,

Sh. Ajay Kumar Singh, Enginecr-in-Chief, Irrigation & Water Resources Department,
Uttar Pradesh, Lucknow.

Sh. Ajay Kumer Bansal, Chief Engincer (Water Resnu'r.ccs.), Irrigation & Water
Resources Department, Uttar Pradesh, Lucknow.

Sh. V.K. Mishra, Supcrintending Engineer, Ganga Nehar Senchatan Mandal, Unar
Pradesh Irrigation & Water Resources Dcpanment, Pallavpuram Phase-I, Mecrut

Sh. Bhopal Singh, Chu:r‘ Engmear Upper Ganga Basin Orgnmmnon. CWC, Lucknow.
Sh. Yogesh Paithankar, Chief Engincer (BMO) CWC New Delhi.

Dr. V.M. Chowdary, Sc:entlsUEngmccr 'SG' NatnonalRemotc Sensmg Cenrre New
Delhi. . Do . .

Dr. V.P. Mishra, Deputy Collector, Bulrndsahar, Uttar Pradesh
Sh, Bhupesh Kumar. Senior Joint Ccmmms:oner (PP), MoWR,RD & OR, New Delhi.

Sh. Vincet Gupta, Dlrcctar {WP&P), CWC, New Delhl

. Sh. Ram Jeet Verma, Director (RDC-2), CWC, New Delhi

Sh. Ritesh Khattar, Directar (FCA-11), CWC, New Delhi

. Sh. Manoj Kumar, Direstor (FM-11), CWC, Now Delh§

. Dr. Pradeep Kumar, Sclentist *C, Natlonaf Institute of Hydrology, Roorkee.

17, Dr. Muralikrishna. M, DGM, RMS! Pvt, Limited, Seotor i6. Noiidn, UP,

18, Sh. Prawl Srivastava, AGM, RMS] Pvi. Limited, Sector 16, Noidn, U.P

-

19. Sh. Vishny, Senior Flood Modelcr, RMS! IPvt. Limiied, Sector 16, Nolda up,

Rnes.|-
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nnex-11

Tentative detnils of the work to be enrried out by the Core Group

I

AL

Data colleetion and compilation of avallable informution

_Shape files of huzard mups from RMSH, Nolda corresponding Lo 2,5, 10,25, 50,

100 return period cvents

HECRAS & HECHMS models files from RMSI, Noidn

Flood frequency analysls done by RMS!, Noida in the study reach

River cross-sections for the CWC HO siles in the study reach

Flood frequency analysis done by IIT Ruorkec for the Morphological studics of
river Ganga for CWC

River cross-sections of the river Ganga in the study reach, available wiih the
Irrigation & Water Resources Deptt., Govi. of U.P.

Digital layers of inundation éxtent in the study teach comesponding to the fload
events of 23" Sep 2010 & 18" June 2013, available with the Irrigation & Water
Resources Deptt,, Govt. of U.P.

- Digital layers of hazard 7.ones/nggn:guted (2003- «13)/Historical cvents from

NRSC .
Details of Embankment, roads, water bndies, hydraulic structure, residential

" areas, agnculture fields, mohuments, etc. from the [rrlgatlon & Water Resoumcs

Deptt., Gavt. of U.P.

1dentification of flood events dates corresponding to 2, 5, 10, 25, 50, 100 retum
period events and supplying the same to NRSC for further analysis.

Processing of collected information

TN . I . Loev e !
I “y

Overlay of Flood extent boundaries based on Information pmvldcd by the State
Govt. of U.P.,, NRSC and RMSI.

Overfay of district and block [ayer - g
Overlay of embankment, roads, water bodies, hydrnullc structure, residential

areas, agriculture fields, monuments, ete.
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No. L-250T21172017-pp =/ 70 HM.
T IR
Coverniment ol Indin
ST FATUST A RIFRI v 31 3ivetor sy

Minlstry of Water Resources, River Development & Qanga Rejuvenation

629, Shem Shokt Bhawan, ftaf; Marg,
New Dethi. 10001,

Dated: 16 February, 2015

To
As per lisl,

Subject: Minutes of 2™ meeting of the Special Committee constituted in pursuance to the

directions contained in the judgment passed by Hanble NGT on 13" July, 2017 jo
respect of Phase-l, Segment ‘B’ of River Ganga (Haridwar to Unnao).

Sir,

The 2™ mecting of the Special Committee, constituted to (i) Identify and demarcate
the Moad plains of river Ganga in Scgnent B of Phase | (Haridwar 10 Unnao) on ene in
twenty five years cycle or appropriately and (i) Identify no development/construction zone,
regulatory zone and the activities that can be/cannot be cerricd on in the regulatory zone of
the fleodplain, was held on 30" January 2018 in the Committce Room, CWC, Sewa Bhawan,

R. K. Puram, New Delhi.

In this regard, minutes of 2 mecting of the Special Committee is enclosed for
information and necessary action. .

Yours faith{ully,

a‘”‘"’/
|
(Bhupesh Kumar)
Sr. Joint Commissioner (PP) &
Member-Secretary of the Committee

r r LI



434

o B

I, Chdovan, § T Nnml Cantioi Commibsnton, Covi, of taidts, ek Mhoar, Sl
b an, Patin, Dlae - 000D 014, ‘

2 Adetithonnt Chlel Seenvtary, Rovenoe opment, faelnow, O Froloha2 2600,

A Peinetpat Seoreny, leolgation & \Watar Regures Deparinidal, {larvirmimanit of HYiem
Lvnutesh, ¢t Teaud, Uit Laickne, Ui Prdesly < 226001,

4, Commtssioner (1D Mintsy of Water Wonourees, Hlver Davelopmen # Clang
Rejuvenation, COY Cimplos, Logh Read, Now Dalhls 1180003,

L Lingineer-in-UChlef, bipation & Witer Sesonrees Dopaitment, Crnlt Baml, Udndgan,
Luchoow, Uitar Pendosh = 246001,

' taecutive Divvetor Cleclmlenl), Nittonal Migatin G Cloan Cinga, It Floor, Maoe
Ihyin Chand Natlonsd Stnd b, Tndis Cigg, Now Dollid- 110602

I Director, National Institsde of Hydeotogy, Ronckes « 200667, Utinenkieid,

R, D, K0V Durga Roe, Uead, Dissater Manspement Suppart Divislon, Nitiahot
Remote Sensing Centre, Dnlanngar Hydorbu! - $00 042,

0, Dr, G Sreenfvasan, GM (1) & Solentln SO RRSC-Nogth, NRSCL ot No 7,
Planaing Area Contre, Jusepl Tlo Murg, Sudliy Nogne, New Dathl- 110049,

10, Chiel lingincer, Upper Gangn Dasin: Organlzstion, WG Jntmavi Sadan, 217496,
Indiea Napar, Lucknow-226 0146,

t.  Chief Englneer (EMO), CWE, Sown Bhawan, [LK, Puesimn, Now Defiil-§ 10066,

12, Suoperintending Enghieer, QGungn Nohor Sonclndnn Masdal, Uttar Peadesh Lerigation &
Water Resources Departiment, Pallavpuram Minge-l, Meeril,

13, Director (FM-1}, 0™ Eloor, GWC, Sewa Diusvars, K, i, Nety Delhled 10066,

14 Director (FCA), CWC, West Dlocks2, Wing =1, Sectorf, R, K. Puram, New Dethi.
1 10066, ‘

15, Dircgtor (RDC-1), CWC, West Blovk-1, Wing -4, Sector=1, R, K. Puegin, New Dethle
110066,

6. Dircctor, Gangn Flood Control Connmission, 103, 1% Floor, Or, Reun Murtolar Lol

Parikulp Bhawan, Tell ng, Lucknow 226 625,

Copy for Information to:

1.
8,

19,
20,

PPS 1o Chadrman, CWC, Sewn Mhawan, |K, Purnm, New Delhl-110066

11'S (0 Director General, NMCA, 1* floor, Mujor Dliyan Chamd Nutlonal Stadium,
India Gute, New Delhi=1 10002,

PPS 10 Member (WPEP), CWC, Sowa Bhawan, K, Purarn, Now Delhl-110066,,
PIS 10 Jolnt Secretary (1119, Minlsiry of Waler Resources, Rlvor Development &

‘Cungn Refuvenotlon, Shrom Shaktt Bhavin, Rait Mg, Sustd Maeg Area, New

Delhl -110001.

RET
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The seeond mecting of the Commiliee constftuted fo llentIfy and demnrente the flood
plains of fiver CGonga In Segment 13 of Phase [ (1 larkiwat to Unnne) won bicldunder the
chainanship of Shrl $. Mnsoad (fusatn, Chalrman & Member (WIHER), CWC n 3
January 2018 ot 16,00 Lies, In CWC Comnnittee Rouom, Sewn Bhawnn, /LK. Foram, New

Dcthi, The List of pmticipants of the mcethag Is enclosed af Annex-,

2, Al the outsel, Chatrman of the Cominlttce welcomed the porticipants of the
Committee. Thereafler, Direclor (FCA-11), CWC mode a presentation on the status of
information coflected from «iiferent ngencles hy the Core Group constituted to identify and

demarcate the flood phins of river Gangn fram Haridwar 10 Unnoo along with analysis and
modclling done on the basis of the availalie datn / technology / madel. Information collected
so far by the Core Geoup from difTerent agencles was presented before the Committee. The
envelope of flood extent corresponding fo two satcllite imageries 23 Sep 2010 and 18 June
2013 was digitiscd manually using corrcsponding WMS layer provided by NRSC. To
overcome the limitations of 1D modelling and better ufilize the DEM dats, two dimensional
modelling using 90 m SRTM free DEM data was taken up, which was latter compared with

satellite information of NRSC and RMS!, Noida studics.

3. Discussians were, also held on different aspects of DEM data and the satellite
imageries. NRSC informed about the Cartosat DEM data which has berter resolution. NRSC
was requested to provide Cartosat data and aggregated layer (2003-13) derived from sateilite

imageries to further check the analysis.

4, After the detailed discussion, it was decided that Core Group may prepare a report on
the basis of the analysis donc so far mentioning the assumption made and/or limitations of the
studyv. This drafl repont may be circulated to Committee members / other experts for their
comments. After receipt of the comments on the repont, Core Group may examine the
feasibility of incorporation of these comments in their report and present the draft report in

the next meeting.

5. In respect of other TOR of the commitiee Le. identify no development/construction
zone, regulotary zone end the activities that can befeennot bo carried in the regulatory zone of
the floodplain, it was decided (hat corc group may explore and analyze the
reportsinotes/intemational practises already available in respect of flood pliin zoning and the
uctivitics that can be/cannot be carried in the regulatory zone of the flood plain and present in

the next meeting.

6. The mecting ended with o vote of thanks 1o the Chair.

. '-‘—_)

Rpecinl Comwltiec, contituted fo Itenitly nng demareae o
the Mood piafas of river CGongst In reapect of Phose-fy Segurent ‘1 of Rivep Gangs
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- Annex-1

1ce constituted 1o identify and demareate Noad plains of

river Gangn in Sepment 13 of Phase 11 jarldwar @ Unnna) beld on 30" Sanuary, 2018

o

G

1ist of Partlelbinits

Sh. §. Masood Husaln, Chinirman & Member (WP&P), CWC, New Dethi = In chalr.

Sh. D.I. Mathurin, Exceutive Director, NMCG. New Delhl.

Sh, LK. Tancja, Mémber (C), GFCC. Patna.

Sh, V.K. Mishra, 5.%. 1niénti'on & Water Resources Depariment, Uttar Pradesh, Lucknow,
Dr. Sanjay Kumar Jain, Scientist G, Natlonal Institute ef [ Iydmiogj. Roorkee.

Dr. G. Sreenivasan, GM (L/C) & Scientlst *8G' RRSC-North , NRSC, New Dethi.

Sh, Bhupesh Kumar, Senior Joint Commissioner (PP), MuWR, RD & GR, New Delhi.
'Shri Rakesh Toteja, Senior Joint Commissioner (FM), MoWR, RD & GR. New Delhi.
Sh. Vineet Gupta. Director (WP&P), CWC, New Delhi
$h. Ritesh Khattar, Director (FCA-11), CWC, New Delhi
Shei Vivek Pal. Director, GFCC, Lucknow.
$h. Manoj Kumar, Director (FM-i1), CWC, New Delhi
Sh. Shiv Prakash. S.E. {Coord), Upper Gangav Basin Organization, CWC, Lucknow.

Sh. Pankoj Kumar Singh, Dy. Commissiones (FM), MoWR, RD & GR, New Delhi.

ban
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I Minisity of Waier Rusonrces, River Devalnpment & Ganga te)uvenallon . h
20, Sheam Shakidl Hihnwan, itan Mary,
New Dethi1 (00n1
! Dated: 319 Mny, 2018
T
As et list,
. Subjeet: Minutes of 3 mecting of the Spectal Commilitee conatiiuted in purivance to e
dircctions contained iy the Judgnient passed hy Hon'hlc NGT on 13% fuly, 2017 in 3
o~ respect of Thase-1, Segment *B* of River Canga (I lneldwar to Unnao),
(o
Sir.
The 3" meeting of the Speclal Committee. constituied to (i) [dentify and demarcate
the fload plains of river Gango in Segment B of Phose T (Haridwar to Unnan) on ane in
menly fve vears cyele of appropriately and (i} Identify no develnpmenticanstruction 7one,
regulatory Zanc and the activilies that can be/cannot be carried an in the regulatory zone of
the flowd pluin, wus held on 23" April 2018 in the Committee Rooin. CWC., Sewa Bhawan,
R. K. Pumm. New Delhi, S
tn this regord. minutes of 3 meciing of ‘the Special Commiitice Is enclosed for
inforination and necessary action. '
Yours faithfully,
.\ {Bhupesh Kumar)
J" f St. Joint Commissioner (PP) &
Menber-Seervtary of the Comminee
011.23719503
, | ¢
N R
\\ /'-' :
R
g
i
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To:

Bhawan, Patna, Bilar - 800 015,
Additionat Chicl Seeretary, Revenue Department, 1. ucknaw, Uttar Pradesh-226001

Lr b2
b H

Pradesh, Cantt Road, Udaiganj, Lucknow, Utlar Pradesh — 226001,
Rejuvenation, CGO Complex, Lodi Road, New Delhi- 110003.
Lucknow, Uttar Pradesh - 226001,

Uttar Pradesh - 226001,
7 Chief Engincer {(Ganga), UP Irrigation & WR Deptt, Saket, Meerurt.

8. Executive Director (Technical), National Mission for Clean Ganga. Ist Floor, Major

Dhyan Chand National Stadium, India Gate, New Delhi-110002.
9 Director, National Institute of Hydrology, Roorkee - 247667, Uttarakhand.

10,  Dr, K H V Durga Rao, Head, Disaster Management Support Division, National

Remote Sensing Centre, Balanagar Hyderabad - 500 042.

1T,
Arca Centre, Joseph Tito Marg, Sadiq Nagar, New Delhi-110049.

12, Chief Enginegr, Upper Ganga Basin Organization, CWC, Jahnavi Sadan, 2]/496,

Indira Nagar, Lucknow-226 016.
13.  Chief Engineer (EMO), CWC. Sewa Bhawan, R K. Puram, New Delhi-110066.
Chief Engineer (HSQ), CWC, Sewa Bhawan, R.K. Puram, New Deihi-110666.

14,

15. Director (FM-{l), 9" Floor, CWC, Sewa Bhawan, R.K. Puram, New Delhi-110066.

16.  Director (FCA-II), CWC, West Block-2, Wing -1, Sector-1, R. K. Puram, New Delhi-
11G066.

17. Director (RDC-[1), CWC, West Block-1, Wing 4, Scctor—l R. K. Puram, New Delhi-
110066.

18. Director, Ganga Flood Control Commlssmn, 103, 1 o Floar, Dr. Ram Manohar Lohia

Parikalp Bhawan, Teli Bag, Lucknow 226 025,

Copy for information to: -
19, PPS to Chairman, CWC, Sewa Bhawan, RK. Puram, New Delhi-110066.

20,  PPS to Member (WP&P), CWC, Sewn Bhawan, R.K. Puram, New Dclhi-1 10066.
21. PPS 10 Member (D&R), CWC, Scwa Bhawan, R.K. Puram, Now Delhi-110066.

Chairman, Ganga Flood Conirol Commission, Govt. of India, 3rd Flgor, Sinchai{&

Principal Secretary. lrrigation & Water Resources Department, Government of Uy,
Commissioner (FM). Minisiry o’ Water Resources. River Development & Ganga
Enéinccr-in-Chicf, Irrigation & Water Resources Department. Canlt Road, Udaiganj,

Chicf Engineer (WR), UP Irrigation & WR Deptt, Cantt Road, Udaiganj, Lucknow

Dr. Vined Kumar Sharma, Scientist ‘SG’ RRSC-North, NRSC, Plot No.7. Planning

)
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Specinl Commltice, constititled ta Identify npq i !
angn in vespeet of Phase-l, Segment ‘N op R SMarear

p
(Haridwar to Unnno)

_ The third mecting of the Commitiee canstliuted (o Ydentlfy and demareny
plains of river Gangn in Segment B of Phase-1 (Hnridwar o Unnao) was helg 0

;\\l CWC, Sewn Bhawan, New Dethi. The List of porticipants of the teetlng
nnex-1.

¢ the floog
n23.04.3015
s enclosed o;

2 At the ontset. Chainnon of the Commsitiee weleomed the panticipants of the

Commitice. The Member Seerctary of the Coinmnittee intimnted that the draf feport 1o

identify and demareate the Qood plains of river Gairga in Segment 8 of Phase | (Haridwar 1o
tnnao) was circulated to the commitice members for submission of comments, if any, by 16™

April, 2018, In response, NRSC eotveyed few cominctils on the report, which were

forwarded to Director (FCA-I) for examining the fensibility of incorporation of the

comments of NRSC. to

3 Thereafter, Dircctor (FCA-I), CWC madc. a presentation on the draft report {o
identify and demarcate the fload plains of river Ganga in Segment B of Phasc § (Haridwar 1o
Unnao). Director (FCA-I), CWC intimated that subsequent to conversion of vertical datum
of Cartasal 30 m from WGS to EGM (2008) as suggested by NRSC, the difference between
SRTM and CARTO DEMs has narrowed down to acceptable fimits.

4. The Chief Engineer, [rrigation Depariment, Govt. of UP intimated that the avernge
width of floed plain corresponding 1o various flood retum period (2 years to 100 years) is
ranging from 11.30 km to 12.80 km, which appcars to be on higher side. He requested to re-
view the studies carricd out in this regard, .

5. Direcior, FCA-II intimated that average widih bascd on available satellite images
provided by NRSC was £.80 Km. The model resulis for various return periods were higher
. due 10 non inclusion of existing protection measurcs in the flood plain ‘and other factors,
which have been clearly stated in drafl interim report, '

6. Dircctor FCA-2 also staicd that extent of flood plain cannot be caleulated accurately using
one dimensionai approach os suggested by few members, since accounting of Row in feteral
direction is equally jmportant‘in determination of flood plain, which can be done by two
dimensional medeling using DEM & river bathymelry, if available. Member (D&R) stated
that reasonable results from a coarser inodel are betier than absurd results like 11 km width in
2 years retum period from a finer 21D model with all conditions, all limitations and all
assumptions,

7. - The Chicf Engineer, Irigetion Deportinent, Govt, of UP also reqeiested to incorparate
location and details of bundsfembankinents and cross-seclions of river {n the study for better
results. In response, it was intimated that as decided during the first mceting of the
Committee, the detuils of Embankment, ronds, water bodies, hydraulic steucture, rusidential
arens. apriculture (iclds. monuments. cte. were sought from the [rrigation & Water Resources
Depit., Govt, of 1LP, e detsils are swaited from the Govt. of LLIY

8. Dircctor, GFCC, Luckitow made o hmsen(minn in respect of ather TOR of the
commitiee i.c. identify no development/construgtlon zane, regulatory zone el the activities
that can be/cannm he carried in the segulatory zone of the floodplain. Durlug the presentation,
various provisions proposed (i) in the Model Bl for Flood Plain Zoning circulated by CWC
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- " o Expert Commitice COﬂSlI_lI.El.LCd by MoWR.RD&GR fOr,‘,%i
1o States/UTs in 1975, (ii) by a0 ,\,r: scientific basis and " (iil} Concept paper on RiVer"t;tif.,_ ,

identificati rone ATéa 0
identification of Flood 1 212) were clnhqrnlcd. | \é}ﬁ

Conscrvation Zone by MnﬁFi ( &
9 Aler the detafled diséussit‘m. the Tollowing wos decided. “.fsi‘
. , ' | -;
- Irrigation Department, Auwt. of UP will provide the details of Embankment, '
bunds, wner bodies, hydraulle struclure, residential areas, agriculture fields,
monuments, ¢lc.. at the earlivst . .
. Irrigation Department, Govt. of UP will provide the ¢ross-séctions of the river
' (from Hardwar ta Umuio) at 5 km interval (or at closer ifiterval where
topography démands) upto | metre above HFL.
" Flood frequeficy analysts may be got examined by Hydrological Studies
‘Organization, CWC, New Delhi.
- In view of the above, study may be validated again incorporating the above
details taking technical assistonce of D&R-Wing,
- Flood plain zoning may be firmed.up efer finalization of flood plain extent as
per the study. . : _
10.  The meeting ended with a vote of thanks to the Chair. '
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¥ fn Seginomt 13 of Phano | {Mnr ) At fhogy
River (onga R. 1o 1 (Hnehilwar 1o bIniies) el o mr.f April 20?1';"'"’ of

3% mectIng of the Spealal Commitiae conmined 10 [donitly ang temne

SdsLofhedlslinus

Shel N, K. Mitlner, Mombier (D&R), CWE - In Chitlr,

Shel ALK, Staha, Chalian, QPQC, Pataa,

Shel Bhopal Singh, Chiet' Engineer, LIGIG, CWE, Lucknow,

13r, Vinod Kumar Sharma, Sefentiut SO RRSC-North , NRSC, New Delhi,
Shrl- Ajny Brnsal, Chiel Englicer (WR), UP (rrigation & WR Deptt, Lucknow,
0. Stri KX Jaln, Chief Engincer (Ganga), 1P Irelgntion & WR Deptt, Meerut,
7. Shrt Dineshwir Shukla, Chlef Englneer {Yomuna), U [reigation & WR Deput, Okhla,
f Pr. Sanjoy Kumar Jaka, Selentist *G*, Natlona! Institute of Iydrology, Rearkee.
9. Shri S.K. Juncja, Sclentlt 13, CGWI, Farldnbad,

(0, Shri Righ] Srivastovn, Director, Remote Sensing, CWC, New Delhi.

[1. Shri N. N. Ray, Director, Hydrology {S), CWC, New Delhi,

12, Skri Bhupesh Kumar, SIC (PP), MoWR, RD & GR, Now Delhi,

15, Shri Ritesh Khavar, Director (FCA-11), CWC, New Delhi,

14.  Shri Vivek Pal, Dircetor, GICC, Lucknow,

A oo —
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No. L-25012/11/2017- PP~ /00 + 118
NIl TR
Govarnmeni of india
SR I Y R wd e dRerer sy
Minisiry of Water Resources, Rivar Dovelopment & Gahga Rojuvenation

620, Shram Shakll Bhawan, Rafi Marg, .. *

New Delhi-110001.
Dated: 24™ April, 2019

To
As per list.

Subject: Minutes of 4" meeting of the Speclal Committee constituted in pursuance
0 the direclions contained in the judgment passed by Hon'ble NGT on 137
July, 2017 in respect of Phase-l, Segment '8’ of River Ganga (Haridwar to

nnao). .

Sir,

The 4" meeting of the Special Committee, constituted to () Identify and
demarcate the fiood plains of river Ganga in Segment B of Phase | (Haridwar to
Unnao) on one in twenty five years cycle or appropriately and (fi) Identify no
development/construction zone, regulatory zone and the activities that can be/cannot
be carried on in the regulatory zone of the flocd plain, was held on 22™ April 2019 at
CWC, Sewa Bhawan, New Delhi '. '

in this regard, minutes of 4% meeting of the Special Committee is enclosed for

information and necessary action.
Yo::ﬁkrlfuny,
a 4,! g
5 4{M)
(Bhupesh K mar)

Sr. Joint Commissioner (PP) &
Member-Secretary ot the Committee
S} . 011-23719503

& :
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-

Chairman, Ganga Floed Control Commisslon, Gowvt. of Indla, 3rd Floor, Sinchaj

Bhawan, Patna, Bihar - 800 016.

Additional Chief Secrainry, Rovenue Departnient, Lucknow, Ultar Pradesh.-
1.

Prnth h & Wator Resources Department, Government of

ipal Sacretary, Irrigatic
D y Udalganj, Lucknow, Ultar Pradesh ~ 226001,

Ultar Pradesh, Cantt Read, -
Cominissioner (FM), Minisiry of Water Resources, River Development &

Gonga Rejuvenalion, CGO Complex, Lodi Road, New Dethi- 110003.
Engineer-in-Chief, Irrigalion & Waler Resources Department. Cantt Road,

Udaiganj, Lucknow, Uttar Pradesh - 226001.
Chief Engineer (WR), UP Irrigation & WR Oeptt, Cantt Road, Udaiganj,

Lucknow Uttar Pradesh - 226001.

Chief Engineer (Ganga), UP Irrigation & WR Deptt, Saket, Meerut.
Superintending Engineer, Ganga Nahar Sanchalan Mandal, Uttar Pradesh
{rrigation & Water Resources Department, Pallavpuram Phase-{, Meerut (UP).
Executive Director (Technical), National Mission for Clean Ganga, Ist Floor,
Major Dhyan Chand National Stadium, India Gate, New Delhi-110002.
Director, National Institute of Hydrology, Roorkee « 247667, Uttarakhand,

Dr. Vinod Kumar Sharma, Scientist ‘SG' RRSC-North, NRSC, Plot No.7,
Planning Area Centre, Joseph Tito Marg, Sadiq Nagar, New Delhi-110048.
Chief Engineet, Upper Ganga Basin Organization, CWC, Jahnavi Sadan,
21/496, Indira Nagar, Lucknow-226 016. . '

Director (Remote Sensing), CWC, Séwa Bhawan, R.K..Puram, New Delhi-
110066. : . : .

Director (FCA-l), CWC, West Block-2, Wing -1; Sector-1, R. K. Puram, New
Delhi- 110066. _— :

Director, Ganga Flood Control Commission, 103, 1st Fleor, Dr. Ram Manaohar
Lohia Parikalp Bhawan, Tell Bag, Lucknow 226 025.

Director (RDC-l), CWC, West Block-1, Wing -4, Sector-1, R. K. Puram, New

Delhi- 110066. _

Copy for information 1o:

N 17,

ne 18

Ne.

Justice Arun Tandon, Chairman, Monitoring Committee.
Dr. Anita Roy, Member, Monitoring Committee.
PPS 1o Member (WP&P), CWC, Sewa Bhawan, RK. Puram, New Delhi-

1100686. .



«of«the Spacial Committeo, constituted to Identify. and

Minutesyofzdmmeot |
& emarcato (e ficod plaltia of river Ganga In respoct of Phasae-l, Segment «g: of

River Gangn {Harldwar o Unnno)

The fourth meeting of the Commilitee conslituted to ldentify and demarcate the
flood plaing of Hver Ganga in Segment B of Phasa | (Haridwar to Unnac) was held on .

22.04.2019 gt CWC, Sewn Bhawan, New Delhl. The list of participants of the meeting s
enciosed at Anhex.

2. At the outset, Chairman of the Committea welcomed the participants of the
Commitiee. Thereafter, Directot (FCA-ll), CWC made a presentation on the identification
and demarcation of the fload plains of river Ganga In Segmant B of Phase | (Haridwar to
Unnao). During the meeting, It was Intimated that the draft report to identify ana
demarcate the flood plains of river Ganga In Segment B of Phase | (Haridwar to Unnao)
was circulated to the members of special-committee in April 2018 for comments. During
the 3™ meeting of special committee, the Chief Engineer, Irrigation Department, Gowvt. of
UP intimated that the average width of flood plain carresponding to various flood retum
period (2 years {0 100 years) app_éars to be on higher side. He requested to re-view the
studies carried out in this regard. Accordingly, Govt, of UP was requesied to provide
details of bunds/embankments and cross-sections of river for better results and it was
decided that the study may be reviewed again incorporating the additional input received
from the Gowt. of UP. However, the requis!te information is still awaited from the Gowvt. of

Up.

3. ' The committee was briefed about the further actions taken subsequent to the 3~
meeting, which are as under, '

i. HSO, CWC has examined the flood frequency analysis and revised the retum
period flood for different years. o

ii. Sateilite datasets of JRC (Joint Research Centre-European Commission) have
been used to generale flood extent corresponding to higher recurrence interval
like 2 10 § years i.e, No development zone ’

fil. Model studies have also been refined by using lean season sateallite Images and
available cross-sections and then reconditioning the original SRTM 90 m DEM
with it.

iv. Activilies to be Idenified under flood plain zones have also been identified by
referring concept paper prapared by MOEF&CC.

4, During the meeting, the following options for flaod demarcation were presented
befora the commities,

8. Flood Plain Demarcation fully based on Sateliite Images (No Development Zone ;
area 1483 6q Km & average width 2.3 Km, Regutalory Zone : area 5643 Sq Km &
averags width = 8.8 -2.3 = 6.6 Km) '
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- . . . b.Model based Flood Plain Demarcation with revised flood frequency analysis (No
... ..  Development Zono ; Atea 1920 Sq Km & Avarage widih = 2.97 Km, Regulatory .
ge widih = 7.37- 2,97 = 4.4 Km) L

Zone : area 4756 Sq Km & avera
n Demarcalion with revised flood frequency analysis and

o c. Model based Flood Pla
o gap filing (No Development Zone: Ares 2580 Sq Km & Average widlh = 4 Km,

Regulatory Zone: area 6118 Sq Km & avarage width = 9.48-4.0 = 5.48 Km)

Flood Pialn Demarcation combining resulls of satellite imageries
Development Zone: area 3176 Sq Km & average
7281 Sq Km & average width = 11,28

d. Hybrid based
and model with gap filing (No
width = 4.92 Km, regulatory zone: aréa

. 4.82=6.36 Km) |

ARer the deiailed Itﬂsr.:usslcm. the foliowing decisions were made:

Hybrid based Flood Plain Demarcation combining results of satellite
imageries and model with gap filling will be sent to Irrigation Departaent, )
Govt. of UP for, ground .truth verification near all important R

cities/municipalities/major habitations

‘ Considering urgency of the matter, Imigation Department, Govt. of UP wil
! - complete the exercise of ground truth verification within 45 days in
consultation with care group / officers in field offices of CWC/GFCC
\ . S __‘.-.'_'. ) . . : .
. Activities thal can befcannot be carried, in. the No Development. 7

ZonelReguiatory 20ne of the. food plain may be further reviewed and {

presented during the next meeting. T
' ' - s
6.  The meeting ended with a vote of thanks fo the Chair. | =
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to Idantify and demarcate flgog plaing

of River Ganga In Segment B of Phase | (Haridwar lo Unnao) held on 22™ Apri), 201¢

©® N o

8.

List of Participants

Shri S.K. Haldar, Member (WP&P), CWC —  In Chair.

Shii AK. Sinha, Chairman, GFCC, Patna.

Justice Arun Tandon, Chairman, Monitering Cqmmitieé.

Dr. Anita Roy, Member, Monitoring Committee.

Dt. Vinod Kumar Sharma, Scientist ‘'SG’ RRSC-North, NRSC, New Deh
Shri D.P. Mathuria, Executive Director (Technical), NMCG, New Delhi

Shri T.C. Sharma, Chief Elngineer. up l-rrigation & WR Deptt., Meerut.

Shri Vinod Kumar Mishra, ;Supdt. En.gineer, UP Irrigation & WR Deptt, Meerut.

Dr. Sanjay Kumar Jain, Scientist-G, Nationa! Institute of Hydrology. Roorkee.

10. Shri Bhopal Singh, Chief Engineer, UGBO, CWC, Lucknow. )

11.Shri Ravi Shankar, Chief Engineer (P'&D). CWC, New Delhi

12.Shri Rishi Srivastava, Director (Remote Sensing), CWC, New Delhi,

13.Shri Bhupesh Kumar, SJC (PP), MoWR, RD & GR, New Delhi.

14.Shri Rakesh Toteja, Sr. Joint Commissicner (FM), MoWR, New Delhi

15.Shii Ritesh Khattar, Director (FCA-2), CWC, New Dethi

16. Shri Vivek Pal, Director, GFCC, Lucknow.

17.Shri Mohd. Faiz Syed, Dy. Director (FCA-2), CWC, New Deihi

18.Shri Nikol, Assistant Director (FCA-2), CWC, New Dalhi
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No. L-25012/11/2017- PP
T MFR
Government of india ]
I FEUA FE RAFH @ e wwior Jaea
Ministry of Water Resources, River Development & Ganga Rejuvenation

629, Shram Shakti Bhawan, Rafi Marg,
New Delhi-110001.

Dated: 2™ September, 2019

To
As per list.
Subject: Minutes of 5" meetiag of the Special Committee constituted in pursuance to )
the directions contained in the judgment passed by Hon'ble NGT on 13" Jut
2017 in respect of Phase-1, Segment ‘B’ of River Ganga (Haridwar to Ufinaoy,
Sir,

The 5" meeting of the Special Commitiee, constituted to () Identify and

demarcate the flood plains of river Ganga in Segment B of Phase | (Haridwar to Unnao)

on one in twenty five years cycle or appropriately and (ify Identify no
development/construction zone, regulatory zone and the activities that can befcannot be
carried on in the regulatory zone of the flood plain, was held on 29" August 2018 at
CWC, Sewa Bhawan, New Delhi.

In this regard, minutes of 5" meeting of the Special Committee is enclosed for
information and necessary action.

Yours faithfully,

Sr. Joint Commissioner (PP) &
Member-Secretary of the Committee
011-23719503

-
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%z,/%;
(Bhupesh Kumar) [ .
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Chairman, Ganga Fiood Control Commission, Govt. of India, 3rd Floor, Sinchai
Bhawan, Patna, Bihar - 80O 015. .
Additional Chief Secretary, Revenue Department, Lucknow, Uttar Pradesh-
226001, o

Special Secretary, Revenue Department, Lucknow, Uttar Pradesh-226001.
Principal Secretary, fmigation & Water Resources Department, Government of
Uttar Pradesh, Cantt Road, Udaiganj, Lucknow, Uttar Pradesh — 226001.
Commissioner (FM), Ministry of Water Resources, River Development & Ganga
Rejuvenation, CGO Complex, Lodi Road, New Delhi- 110003.

Engineer-in-Chief, Irrigation & Water. Resources Department, Cantt Road,
Udaiganj, Lucknow, Uttar Pradesh - 226001, _ L
Chief Engineer (Ganga), UP Irrigation & WR Deptt, Saket, Meerut.

Chief Engineer (West), UP Irrigation & WR Deptt, Saket, Meerut.

Superintending Engineer, Ganga Nahar Sanchalan Mandal, Uttar Pradesh
Irrigation & Water Resources Department, Pallavpuram Phase-|, Meerut (UP).
Executive Director (Technical), National Mission for Clean Ganga, 1st Floor, Major
Dhyan Chand National Stadium, India Gate, New Delhi-1 10002.

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

Dr. V. M. Chowdary, Scientist ‘SG RRSC-North, NRSC, Plot No.7, Planning Area
Centre, Joseph Tito Marg, Sadiq Nagar, New' Delhi-110048. ' .

Chief Engineer, Upper Ganga Basin Organization, EWC, Jahnavi Sadan, 21/496, '

Indira Nagar, Lucknow-226 016. . : .

Chief Engineer (P&D), CWC, Sewa Bhawan, R. K. Puram, New Delhi- 1100686.
Director (FCA-I), CWC, West Block-2, Wing -1, Sector-1, R. K. Puram, New
Dethi- 110066, .

Director, Ganga Flood Control Commission, 103, 1st Floor, Or. Ram Manohar
L ohia Parikalp Bhawan, Teli Bag, Lucknow 226 025.

Copy for information to.

_17.

PPS to Member (WP&P), CWC, Sewa Bhawan, R.K. ‘Puram, New Delhi-110086.

———
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f\ﬂlinutes of 5™ meeting of the Special Corhr;ﬁ@ee, constituted to identify and

“demarcate the flood plains of river Ganga in respect of Phase-l, Segment ‘B’ of

River Ganga (Haridwar to Unnao)

The fifth meeting of the Committee constituted to identify and demarcate the flood
plains of river Ganga in Segment B of Phase | {Haridwar to.Unnao) was held on

29.08:2019 at CWC, Sewa Bhawan, New Delhi, The list of participants of the meeling is

enclosed at Annex-l.

2. At the outset, Chairman of the Committee weicomed the participants of the
Committee. The member secretary of the Committee intimated that as decided during
the 4™ meeting, the Hybrid based Flood Plain Demarcation combining results of satelite
imageries and model with gap filling were shared with I8WRD, Gowt. of UP, regional
offices of CWC/GFCC for ground truth verification jointly near all important
cities/municipalities/major habitations. Subsequent to completion of exercise of ground
truth verification, the team submitted its report in June 2019. -

3 The Chief Engineer (UGBQ), CWC, who was available during the meeting
through video conferencing, briefed the committee about the major recommendations of
the team. He intimated that on ground truth verification, no developmen! zone
demarcated by satellite data was found to be more accurate compared to the Hybrid
approach. Therefore, outer extent of salellite data based zone can be considered for no
development zone. At some places, if the outer extent based on satellite data is less
than the embankment or vice-versa, the same may be extended to or curtailed at the
embankment, The .leam recommended that it would be appropriate if no development
zone is clearly demarcated on the ground using pillars at a suitable intervat say at 200 m
intervai in city/ inhabited area and at 500 m interval in other places. The outer extents of
regulatory zones are extending well beyond the river banks and could not be
ascertained during the exercise of ground truth verification,

4, Thereafter, ‘Director and Deputy Director (FCA-11}, CWC made -a presentation an
the draft report revised on the basis of the recommendations of the joint team
constituted for ground truth verification. The average widths of no-deveicpment zone
ang regulatory zone were worked out to be 3.15 km and 10.12 km respectively. The
figure of 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,
smoothening the outer edges, and exiending the No-Development zones upto the
embankment line where ever applicable. This resulted in increase of area from 1483 sq.
km to 2032 sq. km., thus, increasing the average width from 2.3 Km to 3.15 Km.

Similarly, the figure of 10.12 Km has been arrived, through refining the previous
Restricted Zone by taking the union of sateliite area provided by NRSC and the newiy
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., thus, increasing the
average width from 8.8 Kmto 10.12 Km.

5. During the meeting, the prohibited & regulated activities in No Development Zone
and Regulatory zone were also deliberated in detail. The following prohibited &
regutated activities in No Development Zone and Regulatory zone were finalized for
incorporation in the report.

L-
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(a) No Development Zone

“ Prohibited activities in No Development Zone:

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

Regulated Activities in No Devefopment Zone: .

i. Temporary consiructions, 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 Stale

Ganga Committee arid the District Ganga Commitlee

ii. Regulated Sand/ Stone/ sediment/ rwer borne matenal mlnlng may be allowed as

per McEFACC guldellnes

iii. Repalr/renovatron of protected monuments temples, boatlng jettles parks ghats

. and crematorium

iv. Existing structure, whether permanent or {emporary for residential or commerci_al
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 lo gxamine as to whether such constructions are.
causing interruption in the contlnuous flow of water or poliution in River Ganga as.
per provisions upder para - {6(3)} of Ministry of Water Resources, River
Cevelopment and Ganga Rejuvenation notification no. S.Q. 3187(E), dated the 7™
October 2016 (as amended from time to ‘time) -(copy ‘enciosed) regarding
conslitution of an_authority, namely, the National Mission for Clean Ganga for

Rejuvenation, Protection and Management of River Ganga.
v. Organic farming by owners/lease holders

Vi, Planlatlon of native trees / shrubs (for commercial use)

vii. Measures tor control cf erosion and ﬂoods maintenance or de-silting of river.

ways. waterways and channels

viii.  Repair of breaches |n embankments

ix. lLaying of unpaved paths for aocess {o the nver for cultural religlous or any other '

purposes, -

x. Various activities such as englneered diversion and storage of. water in River

' Ganga, construction of bndges 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 channehzatlon.,
of River Ganga, €fc,, shall be governed as mentioned under; para (42) of. Mlmstry
-of Water Resgurces, Rwer DeVe!opmenl and Ganga- Rejuvenatlon notification no.
S.0. 3187(E), dated the- 7" October 2016 (as amended"from .time to time) -
regarding constitution of an authorlty, nameiy, the Nationa!’ Mission for Clean

Ganga for ReJuvenatlon Protect:on and Management of. Rlver Ganga

xi. . Navngatlon Water Sporls Water Transport related actlvmes
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Regulatery Zone

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:

B.

Construction of residential/ Institutionalf commercial buildings, school, dispensaries,
recreational facilittes with certain stipulations-as mentioned i NDMA guidelines (as
amended from time to time) such as prohibition of basement in buildings,
construction on stills (columns), plinth level above the flood iines,- provision of
slairway 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
purposes.

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 Jetlies, construction of permanent hydraulic
structures for storage or diversion or control of waters or channelization of River
Ganga, etc., shall be govermed 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

Settinig up of non-polluting cottage industries.

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

Creation of navigational faciiities involving dredging, mechanised ferries, jetties etc,

Green and Orange category of industries as mentioned in CPCS guidelines (as
amended from time to time)

Water Sports, Waler Transport related activities
Stone crushing plants elc.

After the detailed discussion, it was decided'that the final draft report may be

prepared on the basis of the discussion held during the meeting and circulated to
committee members for comments, if any. Considering the urgency of submission of the
report to NGT, it was decided that the committee member may convey their commenis,
if any, within 5 days of circulation of the report. .

7.

The meeting ended with a vote of thanks to the Chair.
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5" meeting of the Spemal Committee constituted to identify and demarcate flood planns l
of River Ganga in Segment B of Phase | (Handwar to Unnao) held on 29"‘ August 2019

List of Participants - : B

1. Shri SK Haldar Member (WP&P) CWC - in Chalr .
2: shiri C.K.L. Das, Chanrman GFCC Patna _
3. Shri Radhey Shyam Mlshra Specnal Secretary ﬁeverﬁ;e Del,'pt't.._ Govt. of U.P,
4. DV M. Chowdary, Scientlst 5G’ RRSC-North, NRSC; New Delhi
5.| Shri T.C. Sharma Chief Engmeer (Ganga-) UF" Irri'gation &_-V.VR D'ep'tt., Meerut . -
6. Shri Anil Kumar, Chief Engmeer UP Irrigation & WR Deptt | o ‘
7. Shri Vinod Kumar Mishra Supdt Engmeer UP Irrigation &WR Depn Meerut
8. Shri Sanjay Kumar Scuenhst—E Nahonal Institute of Hydrology Roorkee
9. Shri Bhopal Singh, CmefEnglneer UGBO CWC Lucknow -
| 10. Shrl Ravi Shankar, Chsef Englneer (P&D) CWC New Delhu
11. Shn Bhupesh Kumar SJC (PP) MoWR RD&GR New Delhn
12.5hri R. R. Sambhana Sr Joint Commussnoner (FM) MoWR, New Delh|
13, Shn Rnesh Khauar Dsrector (FCA 2) CWC New Delht ’
14, ShnA K. Smha Dlrector (Morphology) cwe, New Delni -
s, Shn Abhay Kumar, Dnrector FCC, 'Lucknow
16 Shri Mohd Faiz Syed, Dy. Direclor (FCA-2), CWC New Delht

17. Shn leol A551stant Director (FCA—2) CWC, New Delhi .
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MoA fur Flopd Plain Zone (FPZybeiw een Netioaal lostify e ol Hvdro, v
(NIH)), {Ruorkeey il Levivation & Water Resourees Depariment (YWREY, Utiar
Pradesh, Luckaow

LoOAINTRODUCTTON:

Flood Plain Zonkng is ‘ery comprehensive work nges madern technolopy like Siaistical
hydrology modet, satellite imagery, LiDAR DEM. GIS. high end compulers cte. the reach
from Unnao 10 Baltia of rives Ganga (meardy 800 km) hag a flat Nood plain requires ot of.
precision any secondary verification in delineation 67 Flogy Plain Zone (FPZ).

+

Beoad classﬁ‘r(‘migw__r.gj_' Flesrd. l'f_z_nl&;_u_ U _I}_?J_

°  No development zone. Forg Moed of ¥Curs ictura period,
* Repulwory vone- Fow g floog of 25 yeirs cetwn period,
¢ Waming zone Lor a deod of 100 years retum peried

2. BACKGRQUND:

4 o p—

The National Gieen Tribunal gNG T in Neav-Dethi sin needrdimee With the orders passed-in the

- lain 20nc' delibenting and. CONTTIGH TIBIm Lvnna 1o Ballia™ (Approximated lengih 800 ki)

has 1o be done by the livigation aml Water Resouress Department of Uttar Pradesh.
A ! ]

As per dircction jssucd by The dngincer in Chier & Head of the Department Ierigation and
Waler Resources Department, yar Pradesh, Lucknow Office Oder No. 15SHCENGTHPZY
dated 201062023 thay "Nature of Fpz determination work ang necessary infrasiricrure for jg
implementation, gange-disclarge dnta, sascllie imaging, LiDAR dain and cxperis and

experience of work of sintilar maiure, FPZ delincation {Determination_of co-ordinates for -~ -

© different 2ones) will be eariod oul by Flood "Managensent Infonnation System Contre
(FMISC), Informaiion System Oruanisation {1SO). Lucknow.

3. PURPOSE:

The main purpase of 1he MoA between Notional Institute of Hydrology (NIH) and Irigation &
Water Resources Dcpannlwm (IWRIN, Uttar Pradesh is the study of Flood Plain Zone {I'PZ7))
at both banks of river Ganga from Unnao 10 Ballia (segment-B. Phage.11.) by earrying ow
demarcation and delinemion.

4. SCOPE OF THE WORK:

The seape of 1he proposcd work includes:
. Mdentify and demarcae 1he luod [Haing of river Ganga in sepmem B8 of Phase-1t on one iy
twenly five year's evele or appropriaiely,
“h. Identify no development / construetion zone, repulitory zone and the activities that can hey
cannet he carried on in (he regulaiony zone of the Nood plain,

- ————— o, .
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e Digirad Elevation M)

In the. previous siudy by CWC, SRTM 0 m DEM is used with comection of river
profile befovs the water surface hased an waitahle cross-sections. Same appreach will
be used. In addition, the FABDEM (Fores and Buildings removed Copemicus DEM)
will also be compared. It is a globut clevation map (het removes building and trec
height biases from the Copemicus 1.0 30 Digital Clevation Model {DEM).
Furthermore, DEM data provided by the Survey of India to Irrigation and \Water
Resowrces Department UP under NMP will be used.

d. Hydraulic Modelling

... Using the comected DEM end (he outputs of Nood rrcquc.nc; anslysis, the hydrodynamic
' Model (,ouplcd 1-D & 20 ot ful 2D wifl-be $cwp using HEC-RAS or Mike Flood. -
’ Stcad\ state analysis wifl be pcrformca o model the exient of floodplain for various *

return'period Nloods. The HEC-RAS made} will be sctup vsing:

° Upstream branch to provide constam Nood magnitude cqual to the given refurn period

at upstrcam boundary (Unnao).
¢+ Downstréam boundary as Nawhwnter level at Balia.

+ -Fiood plain bathymetry for routing the flows between Unnao and Balis,

0, Differen locations (G&D sifes ond harragef)-m 21> model Tor mamlammg comtnnl T

ALY Y UL -0
it S R i’l\’er fiws t‘quz]'m‘ihc'mvcnmm‘pcnnd Aood magmludt..

e. Hyhrid Appreach

The results of satellite analysis and modclling have their own fimitation. Satellite may
not cover the full flood eveni and model resulls are subjected to DEM quality.
« Therefore, hybrid appraachwill combine bath the resulis by taking union of the areas

obtained from both the results. © © .
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SOAHESEm A
The study arca fua the present study is the beil band ~ of riser Ganga from Unnao to Baltia,
under which 15 districts (Lioao. Kanpur Nagar, Racbarcli, Fatehpur, Pratapgarh, Kaushami,
Prayagraj. Bhadoln, Migzapur, Yaranasi Chandand]. Gharipur and Ballia.) arc covered in whicl;
total fength of viver panpa is upproximately 806 km. )

6. STUDY & METHODOLOGY:
As per Nationul Institute ol Hydrology (NI1H) Propesal, the said study will be camied out with
the same methedoloyy e veedt by Centrst Worer Coninission (CWC) in the study for river
Ganga from laridwia i Unnao.
According (o given National Institute of Hydiology (NIH) proposal, a brief methodology is
proposed in which three (ypes of approaches will be used for the idemtification of No
Development zone and Repulatory zone of the said siretch using various methods.
Three Types of Approsches will be used for lood plain zoning

+  Satellite

*  Hydrautic Mode] - HEC RASMIKE FLOOD o - -

ST e THIbnNG

a. Flood Frequencey Analysis

The flood {requency analvsis will be carried out for various gauging sites in the study
reach using various frequency distribuiions viz, 2-Parameter log Normal, 3-Parameter

fog Normal, 2-Paramuter Gamina, Log Pearson Type-11 and Guamble to estimate Noods

of different return periods viz. 2, 5, 10. 25, 50, 100 vears. The annual maxinum e
discharge series at various pauging will be provided to National fstitute of Hydiology”
{NIH) by the sponsoring agency. Based an the ilood frequency analysis the reeent year

as close as 25 year return period Nlood will be identificd.

SN | Flood plain zone Description
I No Development Zone | recurrence interval of 2, 3 & § years
23 year return period {Inod

2 | Regulatory Zone

b, Satellite Dafa Analvsis

The Juini Research Centre-European Commission has analyzed Landsat multispeciral
saiclliteimages of the past 37 yeurs (] 984-2021) for deriving the frequency with which
water relumns from year to year i.¢. recumence interval. The same will be vsed in the
study through the Govgle Larth engine platform. The State Remote Sensing
Applications Centre. Uttar Pradesh (RSAC-LPY or National Remote Sensing Centre

* (NRSC) will be contacied through sponsoring agency lo provide available floud
inundation extent correspanding lo years identilied as close 1o S-vear and 25-year retum
fiood period.
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8 DURATION AND JIML SCHEDULE

The siudy will be completed in Twelve months from the daie of supply of data and advance
payment.

9. COST AND PAYMENT SCHEDUL:

The Total cost of the study will be Rs. 140 Lakh plus-Goods and Services Tax {GST) charpes

- ————— e —

as applicable as per the detaile piven below: !
i ______. _Finaneial aspeety. ————h— | Amount {Rs.)
a) Man-days i —_ 1,840,000 [
b) {Consumables / Componenis . ) ' Rs.1,00.000] |
€) [ServicesAulilities —— ' Rs.1.40.000 I{
Overheads (25% ol b &c) . i Rs. 60,000 i
d) |Equipment feompuler usages , . l * Rs, 70_.@_
) | (Project stafi7Consoiian, \\iql;l{-,g‘h_gp__..compulcr-pe:=ipbcra*l$,‘s:l§ﬁﬁ?ﬁfiﬁl'c‘.) 1 Rs.40,00,000{- IR 1
T [TATDA b T 3 e G T ~Rs.5,00.006) T !
5 ) [Contingencies = T HERE i s Rs.2,00 000 |
) fintellecival Fues e - . Rs.70,90,000
I_ Toinl Projeet Charpes — ) T | Rs. 1,40,00,000
| fasr {@ 18% or as applieable) Rs.25.20,000
L Total Consultancy charses including GST 1 R, l,ﬁS,?,(i,MJ
'0PAYMENYYERMS: 0T e
* The paymen has to be made in two i ns(a]lmcni; First installment of 70% is 10 be made along with
the award of work and e second instaliment of the cost 30% is 10 be paid on the submission of the !
final report of the Study. '
* As per the aotification of CBDT, Minisiry of Finance. Govt. of india no 36/2017 (1, No,
20324720165TT A-N), the National tstituic of Hydroiogy (NI1D)) is exempied from iax deduction
from source, therefore, fax deduciion on seuree will not be applicable on any payvmenl 16 Nufiong) i
Institute of Hydrafogy (NIH)) . ) f
Bank details for on-line money transfer/RTGS
Accounl name » National Institute of Hydrolgy (NI H) consultancy Project
A/C No 131125916862
Bank name : State Bank of Indiq
Branch : IT Roorkee Branch }
%rSC Code : SBINO001069 i
MICR Code : 247002094 I
i
l
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ABBREVIATIONS

FPZ Flood Plain Zoning

ULBs Urban Local Bodies

ZP ZillaParishads

DEM Digital Elevation Model

NRSC National Remote Sensing Centre

DoWR, RD & GR Department of Water Resources, River Development and
Ganga Rejuvenation

CcwcC Central Water Commission

CGWB Central Ground Water Board

NDMA National Disaster Management Authority

HFL Highest Flood level

EPA Environment Protection Act

EIA Environmental Impact Assessment

RBA RashtriyaBarhAyog

RCZ River Conservation Zone

FEMA Federal Emergency Management Agency

SFHA Special Flood Hazard Area

AEP Annual Exceedance Probability

NGT National Green Tribunal

URDPFI Urban Regional Development Plans Formulation and Implementation

MSW Municipal Sewage Waste

FIRM Flood Insurance Rated Maps

MoHUA Ministry of Housing & Urban Affairs

MoUD Ministry of Urban Development

MoEF&CC Ministry of Environment, Forest & Climate Change

STP/ETP Sewage Treatment Plant/Effluent Treatment Plant
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GLOSSARY

Land adjoining a river or a channel which is inundated only
during Floods

demarcating zones or areas likely to be affected by floods
of different magnitude or frequencies and probability levels
and specify the types of permissible developments in these
zones, so that whenever floods occur, the damage can be
minimised

A plain formed by the deposition of sediment from the
periodic flooding of a river

Insurance covering loss or damage to property arising from
a flood, flood tide of the like

Infiltration of surface water, mostly from a river system into
a groundwater system induced by water abstraction close
to the surface water

a geographic area where plants, animals, and other
organisms, as well as weather and landscape, work
together for life sustenance

any entry into an area not previously occupied

a layer of rock or soil that can take in and hold water

the part of the water cycle that flows over land as surface
water instead of being absorbed into groundwater
the level below which the ground is saturated with water

the system of publicly or privately operated rivers, creeks,
ditches, drainage channels, pipes, basins, street gutters,
and lakes within the city through which or into which storm
water runoff, surface water or subsurface water is conveyed
or deposited

saturate with water

a place where animals (such as fish or frogs) go to lay eggs

an average time or an estimated average time between
events

an area on either side of a stream/river which is regularly
flooded on a periodic basis

a raised structure (as of earth or gravel) used specially to
hold back the water

for every year, there is a 1% chance (a 1 in 100 chance)
that the event will be equalled or exceeded

A '1-in-500-year flood' refers to a flood height that has a
long-term likelihood of occurring once in every 500 years
graph of discharge versus stage for a given point on a
stream, usually at gauging stations, where the stream
discharge is measured across the stream channel.

3
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Wetland

Erosion
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Urban Local
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Endangered
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areas where water covers the soil or is present either at or
near the surface of the soil all year or for varying periods of
time during the year

the geological process in which earthen materials are worn
away and transported by natural forces such as wind or
water

Process of removal of silt from a body of water

an area of land where large amounts of waste material are
buried

Substances which have the capability to go into the vapour
phase with or without heating

the maximum level to which a river or stream could rise due
to rainwater and runoff during a flooding event

small local bodies that administer or governs a city or a
town of specified population

the top tier of the PanchayatiRaj system in a district.

an area of land in which all the incoming precipitation drains
to the same place — toward the same body of water or the
same topographic low area

protected areas meant for the conservation of plants and
animals

a species of animal or plant that is seriously at risk of
extinction

An agricultural process that uses biological fertilisers and
pest control acquired from animal or plant waste

a waste with properties that make it dangerous or capable
of having a harmful effect on human health

assessment of the environmental consequences of a plan,
policy, program, or actual projects prior to the decision to
move forward with the proposed action
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Foreword

Floods constitute one of the major national calamities faced by India 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. It is however, now realised that absolute and permanent
protection to all flood prone areas and for all magnitudes of floods by structural measures alone
may not be possible and nor 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. Non-structural strategies are
increasingly adopted by many countries including United States of America, Canada, and United
Kingdom.

Natural floodplains provide flood risk reduction benefits by slowing runoff and storing flood
water. They also provide other benefits of considerable economic, social, and environmental
value that are often overlooked when local land-use decisions are made.Flood Plain Zoning has
been recognized as an effective non-structural measure for flood management. Flood-plain
zoning measures aim at demarcating zones or areas likely to be affected by floods of different
magnitude or frequencies and probability levels and specify the types of permissible
developments in these zones, so that whenever floods actually occur, the damage can be
minimised. The action for demarcation of flood plain areas and regulating the activities therein,
is to be undertaken by respective state governments.

Flood risk zoning regulates land-use or zoning policies which in turn regulates construction in
high-risk areas. This reduces the economic exposure and its vulnerability to flood events.

Ministry of Jal Shakti has continuously impressed upon the States the need to adopt flood plain
zoning approach. A model draft bill for flood plain zoning legislation was also circulated by
Central Water Commission in 1975 to all the States. This bill envisages zoning of flood plain of a
river according to flood frequencies and defines the type of use of flood plain. The States of
Manipur, Rajasthan, Uttarakhand, and erstwhile State of Jammu & Kashmir had enacted the
legislation.

However, delineation and demarcation of flood plains is yet to be undertaken. National Mission
for Clean Ganga (NMCG) has also time to time advised all states in Ganga basin for
demarcation, delineation and notification of river flood plains and removal of encroachment from
riverbed/floodplain of the river Ganga and its tributaries in adherence to the River Ganga
(Rejuvenation, Protection and Management) Authorities Order, 2016.

A study regarding Report and Guidelines on Flood Plain Zoning has been carried out based on
which this document has been prepared. Chapters 1-5 present a report on the study carried out
and Chapter 6-8 contain a list of guidelines which have been developed based on this study.
These sections also classify the nature of activities and development regulations that would be
needed to protect sensitive regions.
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1. Introduction

A river is defined as a natural stream of flowing water. Rivers are found on every continent
on Earth and on nearly every kind of land. The Indian sub-continent is also blessed with
several large and small rivers, which are all distinct in terms of their hydrology and sediment
transport.

A river shifts in its shape, size, flow pattern of water, silt, nutrients, and biota, in fact all its
variables seem to change with time and space. The perceptions differ as one move from
mountains to plains and to the deltas. The same stream displays a wide variance of
characteristics that depend upon the land it flows through and the microclimate along its
banks. Rivers many a times seem to mirror the local flavor of the land they flow through.

Usually, a river system is composed of the following parts:

. Source (Mouth)

. Tributaries

. Confluences

. Channels

. Riverbanks

. River/Flood Plains
. Mouth (Outfall)

~NOoO O~ WNPR

Indian rivers are deeply embedded into the economic, social, political as well as cultural fabric
of the country. Ever since ancient times, most of the civilizations have developed on the
banks of rivers. Rivers form the backbone of any economic activity.

They serve as a vital component not only for agriculture, industry, and transportation but also
for forestry, recreation, and environment. Rivers also ‘contain’ many other embedded
ecosystems (both terrestrial and aquatic) and most of the times play hosts to rare flora and
fauna.

The below map of India substantiates the vast network of rivers and tributaries flowing
through the Indian sub-continent, covering majority of the geographical area.
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Figure 1: Indian River System

However, due to rapid urbanization and development, and climate change which further
aggravates the extreme events, the plains of rivers are being encroached upon in an
unsustainable manner negatively impacting the
‘state’ and ‘health’ of rivers. Despite its inevitable Box 1:Flood Plain Zoning Bill 1975

necessity for subsistence and varied uses, the |, A Model Flood Plain Zoning Bill,

water resources, particularly rivers are in woeful prepared by CWC in 1975, was

conditions. circulated to States for enactment of
legislation. So far, Manipur, Rajasthan,
Uttarakhand and erstwhile State of

1.1. Indian River System Jammu & Kashmir has enacted the hill.
However, no efforts have been made by

. . . any of the states except Uttarakhandfor
The major river systems in the country can be demarcation of flood plain till date

broadly classified into two groups viz., rivers of |v No efforts made by any major flood prone
; ; ; ; state of the country
the. Hlmalayap region an.d rivers of peninsular . Thick population density, Lack of
India. The Himalayan rivers are fed by the alternative settlement, Implementation
melting snows and glaciers of the great difficulty etc have been cited as major
Himalayan range during spring and summer, |mped|ments in implementation of flood
. . plain zone

and from rains during monsoon. They are

often uncertain and capricious in their

behavior. They carry significant flows during the dry weather due to snow melt and carry
minimum flows, during winter. On the other hand, the peninsular rivers originate at much
lower altitudes, flow through more stable areas and are more predictable in their behavior.
Their flow is characterized by heavy discharges during the monsoon followed by very low
discharges during the rainless months.
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From the point of view of the flood problem, the rivers can also be grouped under the four
regions as below:

Central India & Deccan region.
Brahmaputra region;

Ganga region;

Northwest region;

AN NEANEAN

1.2. Types of Rivers

A river is termed ‘flashy' if floods in the river rise and fall in a very short period of
time. Apart from North Eastern States & Hilly States, some of rivers of Rajasthan,
Guijarat etc are flashy in nature.

A 'virgin' river is one which completely dries up before its outfall into the sea or another
river. These are common in desert areas like the Kutch and Rajasthan where due to
percolation and evaporation losses, the river disappears after flowing some distance
from the source. Further, a river whose water resources potential has not been
exploited at all is also termed as a virgin river.

A river is said to meander when it adopts a tortuous course, swinging from one side to
another in alternating bends.

It is said to be braided when the bed becomes wide and shallow, with the flow
composed of many interlaced channels, causing numerous islands and bars of silt
deposits in the bed of the river.

Generally, a river forms delta of various patterns, when it approaches the sea.

1.3. The River Course

Usually, ariver traverses three types of topography viz., the upper reach in the hilly
regions, the middle reach in the alluvial plains and the deltaic/estuarine reach near its
outfall into the sea.

1.3.1. The upper reaches

These can be of two types viz., 'incised' and “boulder'. The incised rivers have
well-defined banks which are resistant to erosion. The bed of the river is also
resistant to erosion despite the steepness of the slope and the swiftness of the
current. The boulder rivers are also characterized by steep slopes, but the beds
consist of a mixture of boulders, gravel, shingle, and sands.

The Boulder Rivers tends to have straight courses with wide shallow beds. At the
time of floods, the high velocity flow moves both boulders and gravel downstream.
But when the floods subside and the flow slackens, bed materials pile up in heaps.
The flow channels with reduced velocity are unable to move these heaps and so

10
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trying to go round them, tend to wander in new direction, attacking the banks and
widening the bed thereby

1.3.2. The middle reach

Rivers in the middle reaches are usually in the alluvial plains. These have the
characteristic of meandering freely from one bank to the other on account of the
erodible nature of the beds and banks. These rivers are classified as aggrading,
degrading or stable rivers. If it is building up its bed, it is called an aggrading river. If
its bed is getting scoured, it is called a degrading river. If river carries down
sediments which it receives without either depositing the silt or scouring the bed, it is
called a stable river. It is pertinent to point out here that, depending on the silt load
and the discharge, the same river may exhibit characteristics of an aggrading,
degrading or stable river indifferent reaches.

1.3.3. Estuarine/Deltaic reach

In its last reach, before its outfall into another river or sea, the river may be called
estuarine. In the latter case, periodic changes in water levels occur due to tides and,
therefore, in this reach, it is called a tidal river. Here, sea water enters the river with
the high tide and empties out with the ebb tide. The distance up to which the tidal
effect is felt depends upon the slope of the river, the tidal range, the flood discharge,
configuration of the river, etc. Near its outfall to the sea, such a river is called a
deltaic/ estuarine river. In this reach, it is distinguished by the many branches the

parent river has thrown as it approaches the sea.
(Source: Rashtriya Barh Ayog, Volume-I, 1980)

1.4. Indian River Basin
India has been divided into the following 20 hydrological basins by Central Water
Commission (CWC) for the purpose of river management:

11
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Figure 2: Indian River Basins

The same in terms of referencing is listed below for your reference:

©CoNOORA~WDNE

Brahmani-Baitarni

Cauvery

East Flowing rivers between Mahanadi and Pennar
East Flowing rivers between Pennar and Kanyakumari
Ganga/Brahmaputra/Meghna-Barak

Godavari

Indus

Krishna

Mahanadi

. Mabhi

. Minor rivers draining into Myanmar and Bangladesh
. Narmada

. Pennar

. Sabarmati

. Subarnarekha

. Tapi

. West Flowing rivers from Tadri to Kanyakumari

. West Flowing rivers from Tapi to Tadri

. West Flowing rivers of Kutch and Saurashtra including Luni
. Areas of Inland drainage in Rajasthan

33

24048

16°32

(Source: River Basin Atlas of India, CWC (2012)

12
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2.Flood Plains

A river’'s floodplain is the low-lying land adjacent to a river and is usually prone to flooding
when higher than normal discharges occur. These areas are typically flat stretches of land
stretch all the way to the edge of the valley that contains the waterway. Hydrologically, a
river's flood plain is defined as the landform subject to periodic flooding (based on return
period). Though there are other definitions based on topography, geo-morphology and
modelling purposes, the hydrologicaldefinition is used throughout this document for the
purpose of flood plain zoning.

As per the notifications of River Ganga (Rejuvenation, Protection and Management)
Authorities Order, 2016, para 3 (l), Flood plain means such area of River Ganga or its
tributaries which comes under water on either side of it due to floods corresponding to its
greatest flow or with a flood of frequency once in hundred years.

2.1. Importance of River Flood Plains

Flood plains are necessary for a healthy riverine system. It provides the opportunity for water
to spread out and slow down, reducing erosion and
flooding of other areas. Flood plains support
biological diversity, and recharges ground water.

Box 2: National Green Tribunal
Order 2017

v" Identification and demarcation of

Flood plains provide a buffer space between a river floodplains of river Ganga in Segment
and inhabited areas at risk of floodie, when water B of Phase-l on one in twenty-five
rises above the banks, the speed of flow reduces as years'cyde

. . v Till the said identification and
it spread out across the flood plain, and overall demarcation of floodplain, 100 meters
peak of the water is slower. This can limit the from the edge of the river to be
destructive impact of floods. The following are some designated as no

development/construction  zone in
Segment B of Phase-l i.e., Haridwar
to Unnao, Kanpur

of the other benefits of flood plains:

. . v" ldentification of no

a) Improving water quality development/construction zone,

regulatory zone and the activities that

Floodplains act as natural filters, can be/cannot be carried on in the
absorbing harmful chemicals and other regulatory zone of the floodplain

llution, making rivers healthier for Y Complete prohibition on disposing of

po ! 9 Municipal Sewage Waste (MSW), E-

drinking and swimming, and for plants waste or Bio-medical waste on the

and animals. floodplain or in river Ganga or its

tributaries falling
v No dumping or landfill sites for any
kind of waste irrespective of any
. . . . . technology for waste processing,
Rivers deposit sediment and nutrients in within 500 meters from the edge of
floodplains, making them very productive areas for the river Ganga and/or its tributaries

growing crops

b) Creating fertile soil for crops

13
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¢) Nurturing biotic ecosystem

Floodplains are a productive environment for plants and wildlife and serve as

nurseries for many species of fish.
They provide vital habitat and are
important for maintaining the web of
life.

d) Providing recreation

Flood plains also provide ideal
places for hiking, paddling, fishing,
exercising, and connecting with the
beauty of nature

e) Recharging Ground water

The layered sediments of many
floodplains can create important
aquifers. Clay, sand, and gravel filter
the water as it seeps downward.
Water purification systems often
take advantage of this natural
phenomenon in a process called
bank filtration. In bank filtration,
water is deliberately filtered through
the banks or floodplain of a river or
lake. Nearby wells then collect the
filtered water, which is then ready for
more intense purification processes.

*kkkkkkkkkk
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During the initial week of
September 2014, Jammu &
Kashmir encountered one of its
worst hit flood events in its north
western part. Unprecedented
rains that lasted for 5 days led
to an increased runoff from the
tributaries of river Jhelum.The
flood affected nearly 2million
people and caused huge
damage to property and lives as
well as economy of the state.
Although heavy rainfall was the
triggering factor of floods in the
Kashmir valley, the impact of the
disastrous event was
aggravated by other factors,
including the rapid urbanization
in the valley, encroachment of
waterbodies and land adjoining
river banks, the disappearance
of wetlands, etc. which has
blocked the natural drainage
patterns making the situation
worse. Extremely urbanized and
mismanaged flood plains gave
an impetus to the situation which
attained disastrous dimensions
due to prolonged and extremely
heavy rainfall.
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3. Need of Flood Plain Zoning

To have reasonable degree of protection, floods need to be managed through both
structural & non-structural measures to reduce the losses. Non-structural measures are

planned activities to modify susceptibility due to flood
related damages. These are meant to keep people
away from floods. Flood Plain Zoning is one of the
main non-structural measures for management of flood
worldwide. However, this has not yet been taken up in
India as an effective measure to manage the flood
though flood is one of the major natural calamities in
India and almost every year, there is substantial loss of
life, large scale damage to property apart from
suffering of millions of people due to recurrence of
flood in India.

The concept of Flood Plain Zoning recognizes the
basic fact that the flood plain of a river is essentially its
domain and any intrusion into or developmental activity
therein must recognize the river’s ‘right of way’. Flood
plain zoning involves regulation of land use in flood
plains of a river. It is considered as an effective

Box 4: FPZ in Uttar Pradesh

v" Notification issued by State of
UP dated 4™ September
2020 for identification &
demarcation of flood plain on
River Ganga from Haridwar
to Unnao by way of Executive

order

v' Demarcation completed on
field

v' Demarcation pillars being
installed all along the
riverbank.

v' Activites being regulated
accordingly

v’ Steps underway to identify

non-structural means for flood

management. It aims at demarcating zones or areas likely to be affected by floods of
different magnitudes or frequencies and specify the types of permissible developments
based on probabilistic analysis in these zones, so that whenever floods occur, the

damage can be minimized, if not avoided.

Increased level of urbanization in the country is
putting pressure on urban flood plains.
Encroachment or unplanned development of such
area may prove disastrous for people affected as
well as for river in the long run. Flood Plain
Zoning, therefore, envisages limitations on
indiscriminate development and encroachment of
flood plains of a river.

Floodplain zoning is not only necessary in the
case of management of floods by rivers but is also
useful in reducing the damage caused by drainage
congestion, particularly in urban areas. It has
acquired urgency in the context of increasing
variability in rainfall as a result of climate change.

Over the years, the cascading rate of increasing
population and the increasing urbanization and
industrialization has put a toll upon the health of
river systems in India as these anthropogenic

Box 5: Mumbai Floods (2005)

On 26th July 2005, the Mumbai
Suburban Area was stuck with a heavy
storm. Indian Meteorological
Department (IMD) reported a 944 mm of
rain for the 24 hours. The incident
caused extreme water logging in the city
area. About 200 km of road length was
submerged in flood waters and the
traffic was standstill on all internal roads,
major roads and corridors of traffic. The
incident also caused widespread
damage to property and life.

The impacts of human activities and the
developmental works involving physical,
topographic changes etc affecting the
natural hydrological process was felt
during the event. This led to a thinking
that Infrastructure planning in urban
areas should require careful attention to
urban hydrological characteristics and
how the urban conditions affect the
rainfall-runoff relationships in this area.

pressures brings about changes in the river
system and causes alterations in
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sedimentation, and siltation properties of rivers. Floodplain development also impacts the
riparian ecosystem.

This has further increased the probability of urban floods, showing an increasing trend as
a phenomenon, and posing great challenge to city administration and town planners. The
lack of protection of river floodplains from damaging impacts like encroachment and
diversion for ‘developmental projects’ is a tragedy that affects both the river as well as
those who encroach it adversely. The river suffers as it is unable to occupy and transport
flood waters downstream during high rainfall events (monsoon in particular).

The river is also unable to recharge aquifers, wet the lands along its banks or provide
life-sustaining conditions to plant and animal habitats along the river margins and banks.
Based upon flood plain zoning demarcation, Flood Insurance, and other non-structural
measures, could also be promoted & initiated in India.

The various alterations susceptible in the river flood plains and its possible impacts are
summarized in the table below: -

Table 1: Alterations susceptible in the river flood plains and its possible impacts

Alterations Impact

Increase in impervious surfaces Decreases infiltration and increases run-off which
leads to: -
e Decrease in lag time
e Increase in peak discharge
e Production of run-off from small storms
e Reduction in flood plain recharge and
decreased water table

Development on and near flood e Disrupts migration and spawning cues for fish

plains and marine biodiversity

e Unplanned development leads to prolonged
water logging

e Constricts channel flow and capacity

Construction of storm water e Decreased lag time and increase in peak

drainage systems discharge owing to increased run-off entering
the river

Filling up of water bodies e Disrupts spawning grounds for fishes

Reduced space for flood waters

Construction of embankments and e Change in soil moisture regime of flood plains
expansion of agriculture e Water logging in flood plains due to reduced
capacity of water to naturally flush outwards
e Reduction in lateral movement of river channel

16
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4. Early Efforts for Flood Plain Regulations in India

Efforts for regulating the development on floodplains can be traced to the River Conservancy
Act of 1884 that provided for appointment of ‘River Conservators’, directed for conducting
surveys and defined limits for the river which was termed "river-bed." Any construction or
plantation within the riverbed for the area covering the present States of Tamil Nadu and
Andhra Pradesh was to be permitted by Conservator of Rivers.

In 1989, Tamil Nadu Pollution Control Board passed an order stating that no industry causing
serious water pollution will be permitted within 1 km of reservoirs, rivers, and public drinking
water sources. Maharashtra Pollution Control Board also framed a River Regulation Zone
Policy for the State in 2000 (revised in 2009) based on the designated best use as per water
quality for rivers, high flood line and categorizing industry based on their pollution levels.

However, this was later withdrawn based on a resolution

Box 6:Building Bye Laws,
passed by the State government dated 3" February 2015.

Bihar

v' Government of  Bihar With floodplains, it is also important to look at relevant land

modified the Building Bye
Laws in 2022 to restrict the
development in flood plain
of Rivers

No construction allowed
within 25 m from outer
boundary of river Ganga
Limit reduced to 15 m for
City of Patna

No construction allowed
within 30 m from outer

use legislations which come under the ambit of States. State
Town and Country Planning Acts were enacted by the States
based on Model Town and Country Planning Laws in 1962
(later revised in 1985).

The National Water Policy, 2012 includes a section on
conservation of rivers and 4 river corridors. It also prohibits
encroachments and diversion of water bodies, and
restoration must be promoted to the extent feasible.

boundary of rivers other

than Ganga Central Water Commission (CWC) has continuously

impressed upon the states the need to take action to
implement the flood plain zoning approach in development. A model draft bill for Flood plain
zoning legislation was circulated by the Union Government in 1975 to all the States. The
states of Manipur, Rajasthan, Uttarakhand, and erstwhile State of Jammu & Kashmir had
enacted the legislation.

However, delineation and demarcation of flood plains is yet to be undertaken. So far, no
action has been taken by any of major flood prone states & others including Uttar Pradesh,
Bihar, West Bengal, Assam etc. for enactment of legislation. Many States have expressed
their reservations on implementing floodplain zoning due to reasons like high population
density, non-availability of sufficient land for relocating the people occupying flood plains, etc.
Government of India has repeatedly advised State/ Union Territories Governments the need
for enactment of an appropriate legislation for delineation & demarcation of flood plain zones
on the notified stretches of rivers of the State/UT and regulating the activities therein.

In February 2016, Ministry of Environment, Forests and Climate Change (MOEF & CC) had
come out with a draft notification for River Regulation Zones wherein it proposed to prohibit or
regulate the developmental activities on riverfronts and floodplains. The draft notification has
been circulated to all the States and UTs. The draft notification, under the Environment
Protection Act (EPA), 1986, intended to regulate developmental and industrial activities upto
5 kms from the banks of the river stretches having floodplains and an equivalent area for

17
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mountain/ hill stretches under 3 River Conservation Zones (RCZ) demarcated with reference
to the Highest Flood Level (HFL) with a 100-year return period.

The Prohibited Activity Zone (RCZ-PA) in the immediate vicinity of the river will be offered the
highest protection since existing activities and constructions within the zone should adhere to
the notification. Attention has been paid to regulate new developments within three zones.
The RRZ draft policy also defined the area for protection from further encroachments as the
“active flood plain”, which will be marked by the high flood line. This, in entrenched stretches
will be the available space in the valley. In embanked stretches, this would be the area
between two embankments or roads along a river acting as an embankment. In other
stretches of the river, the active flood plain will be the 100-year flood line, the land which gets
flooded during a 100- year storm. The idea was to establish a no-development zone not less
(in area) than the active floodplain.

kkkkkkkkkhkkhkk
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5.International Experiences in Flood Plain
Management

5.1. Flood Plain Management in United States

Floodplain zones are geographic areas that the Federal Emergency Management
Administration (FEMA) has determined to be at flood risk to nearby communities and
property. FEMA rates these zones for their severity of risk and identifies them as low-to-
moderate risks, high risks, coastal areas, and undetermined risks. Each zone designation
reflects the seriousness of flooding most likely in the specified area.

On the Flood Insurance Rate Maps, the FEMA defines flood zones as geographic areas
that have different levels of flooding. They are as under:

v High-risk-"Special Flood Hazard Area (SFHA)", - an area with a 1% or 1 in 100
chance of experiencing a flood during any given year.

v" Moderate risk - 1 in 500 chances of flooding occurring each year

v Least risk- have less than a 1 in 500 chance of occurring in any given year

5.2. Flood Plain Management in United Kingdom

Flood zones have been created by the Environment Agencyto be used within the
planning process as a starting point in determining how likely somewhere is to flood.
However, they only refer to flood risk from rivers or the sea, and not all rivers are
included.

The following classification of flood zones are divided: -

v" Flood Zone 1- Low Probability: Areas having less than 0.1% chance of flooding in

any year
v Flood Zone 2- Medium Probability: Areas to have flooding risk between 0.1% —

1% chance from rivers in any year or between 0.1% — 0.5% chance of flooding from

the sea in any year

v Flood Zone 3a- High Probability: Areas at 1% or greater probability of flooding
from rivers or 0.5% or greater probability of flooding from the sea

v" Flood Zone 3b- The Functional Floodplain: Flood zone 3b is classified as
functional floodplain and is deemed to be the most at-risk land of flooding from rivers
or the sea. Areas at significant risk of flooding are classified to be within flood zone
3b

5.3. Flood Plain Management in New Zealand

Flood Protection Engineers and Hydrologists in New Zealand describe floods using
Annual Exceedance Probabilities (AEP) or Return Periods. For example, a 1% AEP or 1
in 100-year return period flood means that there is a 1% or 1 in 100 chance in any given
year that a flood of this size or greater will occur. Accordingly, flood plain areas have been
defined:
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Table 2: Flood Plain classification based on Average Period of Return

Flood Awareness map Likelihood Area Average period between occurrences
of a given flood event
High likelihood area 1in 50 year
Medium likelihood area l'in 100 year
Flood sensitive area 1in 100 year
Low likelihood area 1in 440 year

5.4. Flood Plain Management in Canada

The Department of Environment and Climate Change of the province of Newfoundland
Labrador in Canada envisages the following classifications for their flood plains as
mentioned in their provincial website as listed below:

i. Flood way: The portion of a flood plain where the most frequent flooding occurs. This
area is determined based on the 1 in 20 years (1:20) return period flood.

ii. Floodway Fringe: The portion of a flood plain where less frequent flooding occurs.
This area is where flooding occurs up to 1 in 100 years (1:100) on average.

iii. Climate Change Flood Zone: Based on extension of the floodway fringe, this is the
area which is likely to be impacted due to the latest forecasted effects of climate
change.

iv. Other Flood Risk Area: An area where flooding is known or has some probability to
occur due to unique or unusual circumstances such as areas subject to shoreline
recession, areas downstream of dams or areas adjacent to watercourses potentially
prone to ice jams.

It has given the list of permitted and non-permitted activities in each of these flood plains.

*kkkkkkkkkk
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6. Present Status of Flood Plain Zoning

India is the worst affected country in the World after Bangladesh and accounts for one-fifth
of the global death count due to floods. India’s high risk and vulnerability for floods is
highlighted by the fact that over 40 million hectares out of total geographical area of 329
million hectares is prone to floods. On an average every year, 75 lakh hectares of land gets
affected. According to the RashtriyaBarhAyog (RBA) an average of 18.6 million hectares of
land gets affected annually.

RashtriyaBarhAyog (RBA) was set up by the Ministry of Agriculture and Irrigation in 1976, to
study India’s flood-control measures after the projects launched under the National Flood
Control Programme of 1954 failed to achieve much success.

In 1980, the RBA made 207 recommendations and four broad observations.

First, it said there was no increase in rainfall in India and, thus, the increase in floods
was due to anthropogenic factors such as deforestation, drainage congestion and
badly planned development works.

Second, it questioned the effectiveness of the methods adopted to control floods, such
as embankments and reservoirs, and suggested that the construction of these
structures be halted till their efficacy was assessed. However, it did say that
embankments could be constructed in areas

where they were effective. Box 7: Uttrakhand Journey to FPZ

Third, it said there must be consolidated efforts | > Enacted the bill in 2012,

among the states and the Centre to take up >No_t|f|cat|on _of limit of Flood Plain Area
being done in phases:

research and policy initiatives to control floods. 1. Haridwar (ChandiGhat to Laksar)

2. Uttarkashi (Gangori to BadethiChungi)

Fourth, it recommended a dynamic strategy to cope | 3- Devprayag (Vyas Ghat) to Haridwar
(Bhimgoda Barrage)

with the changing nature of floods. An analysis of the | 4 “gjinagar (Dungripath) to Devprayag

report suggested that the problem began with the (Vyas Ghat)
methods of estimating flood-prone areas of the
country.

In a 2011 meeting of the working group on flood management for the 12th Five-Year Plan,
of Flood Management Programme, Central Water Commission (CWC), acknowledged that
scientific criteria needed to be adopted to assess flood-prone areas. It was recommended
that there should be effective monitoring based on frequency of flooding and period of
inundation as gauged by contour maps and satellite imagery.
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As per Niti Ayog’s Report of the Committee constituted for formulation of Strategy for Flood

Management Works in the entire Country and
River Management Activities and works related to
Border Areas (2021-26), annually 7.17 Mha. of
area is affected with floods in India, of which 3.94
Mha. is cropped area. On an average, floods
claim 1654 human and 618248 cattle life annually.
Report further reiterates Flood Plain Zoning as an
integral  non-structural  flood  management
measure. Under section 4 Major Flood Events:
Case Studies and Lessons Learnt, it was
mentioned that the severity of the floods in India, in
most of the cases are enhanced manifold by
anthropogenic activities. The major take away in
such cases is the strict implementation of Flood
Plain Zoning Act, regulating construction within the
flood plain of a river.

The RBA report also recognized the need for
timely evaluation of flood management projects. It
entrusted state irrigation and flood control
departments, CWC, Ganga Flood Control
Commission and the Brahmaputra Board with the
task of adopting or discarding them based on their
performance. But this has not been the case.

Box 8:Floods in Kerala (2018)

Unprecedented rains lashed parts of
Kerala from 8" to 18™ of August, 2018
causing widespread damages toall
major sectors of the state. Many
human lives were lost, thousands of
houses damaged, over a million and
half people were moved to relief
camps, large stretches of major roads
got washed away and many bridges
got damaged.

Other than unprecedented rainfall in
an ecologically sensitive zone such as
Kerala, it was not just urbanization; it
was the unscientific use of its land and
water resources that added to the
severity of damage. The other issue
was management of river and its flood
plain. The numerous dams across
these rivers have reduced the flow into
the rivers during most of the time. With
passage of time, their floodplains have
shrunk, and people have occupied
these floodplains for cultivation and
construction. Unchecked tourism and
illegal constructions, mostly related to
tourism was another triggering factor
that was accentuated by incessant
rains.

Despite a series of disastrous floods in recent times such as in Kedarnath (2013), Srinagar
(2014) and Kerala (2018) apart from regular flooding in Assam, Bihar, Uttar Pradesh & West
Bengal resulting from constraints in river floodplains, the nation is still without a legally
mandated prohibition on such ingress into and violation of river's integrity.
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Inundation in India
from CWC Study

Figure 3- Flood Inundation map of India

Keeping in view the fact that the problem is becoming more and more severe, and losses
are mounting every year, the subject of flooding has been recognized at the national
level. Thereafter, action for demarcation of flood plain areas and regulating the activities
therein, is to be undertaken by respective state governments.

National Green Tribunal (NGT) has also advised the State Government to take necessary

Box 9:Godavari Flood Plain

v' Classification of flood plain of River Godavari into different zones by Nashik MahanagarPalika. List of permissible
and prohibited activities have been envisaged under Floodplain Planning & Development Guidelines for River
Godavari, Nashik Region. A list of planning guidelines & developmental controls including permissible restorative
activities and recommended approach are also given.
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v" The document also says about the design aspects to be taken care of while building structures such that they are
built on stilts allowing free flow of water below around the structures, as per the flood protection guidelines.
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steps in this direction from time to time. NGT in its order dated 13.07.2017 in the matter of
O.A. No. 200 of 2014 — M C Mehta Vs Union of India & Others had directed demarcation of
flood plain for river Ganga from Haridwar to Unnao in Uttar Pradesh. In the matter of
restoration of river Yamuna, the NGT vide its order/judgment dated 13th January 2015, had
directed the state to adopt a precautionary principle by directing various steps which are
required to be taken by the authorities, including prohibitory orders in relation to dumping
and throwing of waste of any kind in the drains in the River Yamuna, which is lethal for the
environment.

In this regard, there is a need for drafting a set of guidelines, to be followed by State
Governments while taking up any developmental activities in the flood plain of any rivers.

kkkkkkkkkkkk
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7.Guidelines for Flood Plain Zoning

Based upon draft Flood Plain Zoning Bill of DoWR, RD & GR, direction of Hon’ble NGT
through its Order, draft RRZ by MoEF&CC, a broad Guidelines for identifying the Flood
Plain Zone in different types of rivers of India and activities to be considered in various
zones of such flood plains are given below as a guiding principle to preserve and improve
the riverhealth.

7.1. Broad Guidelines

Considering implementation of Guidelines rests with respective State Governments,
States should first prioritize the rivers on which flood plain zoning is required. States
may further decide to implement these guidelines on tributaries & sub-tributaries of

such rivers

As a general principle, zoning may be first taken up for main river and then its major

tributaries

Zoning exercise may be taken up as a whole or reach-wise in rivers depending upon
location and prioritization by respective State governments
Respective State Governments may declare the Nodal Agency for implementation of

FPZ Guidelines
The Water Resource Department of the
respective State Government shall work in
close coordination with the nodal agency, if any
other department/ organization is declared as
Nodal agency, to ensure that the Flood plains
are managed as per the guidelines
The flood plain areas which have already been
urbanized/developed shall be identified and
inventories of such areas would be
maintained.The nodal agency should ensure
that future development takes place as per
guidelines and proper convergence with the
existing and proposed developmental plans
should be done. Further, the people settled in
the river's active floodplain should be warned
periodically to move in safer places in phased
manner. Concerned Government agency may
initiate some schemes for relocation of such
settlements.
The basic requirements to be taken care of
before implementing flood plain zoning are as
follows:

» Broad demarcation of

vulnerable to floods

areas

In the month of June 2013, the region
suffered its worst disaster with huge
loss of lives and wide spread
destruction. The disaster coincided
with the peak tourist and pilgrimage
season, considerably enhancing the
number of the causalities with adverse
impact on the immediate rescue and
relief operations.

The nature’s fury was most
pronounced in the Mandakini valley of
the Rudraprayag district. Torrential
rains coupled with the collapse of the
Chorabari Lake led to flooding at the
Kedarnath Shrine and the adjacent
areas of Rambara, Agastyamuni,
Tilwara, and Guptakashi.

There were extensive damages to the
housing, both in urban and rural
areas, as settlements were mostly
concentrated along the rivers i.e. flood
plain of the rivers.

> Preparation of a large-scale maps (1:10,000/1:15,000) of area vulnerable to
floods with contours at an interval of 0.3 m or 0.5 m
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» Marking of reference river gauges with respect to which, the areas likely to
be inundated for different magnitudes of floods will be determined
» Demarcation of areas liable to inundation by floods of different frequencies,
e.g., like onein 2, 5, 10, 25 and 100 year
The following steps are involved in demarcation of flood plain zoning, which have to be
undertaken at different frequencies:
» Processing of Satellite Images
» DEM for the river stretches for which FPZ is intended
» Cross Section of the river deduced from DEM as well as collected from the
survey conducted in the river reach for carrying out hydrodynamic study: - to
determine flood level as well as spread at various frequencies
» Water Level and River Flow Discharge Data/ Rating Curve at gauging sites
to estimate water level corresponding to given flood magnitude
» Field Visits for ground truthing and demarcation of flood plain zones
» Satellite image for superimposing layers for different flood plain zones
The maps prepared by the nodal agency shall be placed on suitable portals for
information of public.
Nodal agency shall demarcate and mark the flood plain in the pristine location too.
Nodal Agency shall decide the land use in flood plain.
Joint regular monitoring of demarcated flood plain zone shall be done by the Nodal
agency in association with municipal/ panchayat bodies and State Disaster
Management Authority (SDMA) to prevent any further encroachment in the flood plain.
A No-objection certificate from the nodal agency of respective State will be required for
carrying out any activity in Flood Plain.
= Before issue of license to any firm/ entity by concerned department of State Govt. for
Sand and gravel mining, the firm/ entity will submit NOC from Flood Plain Zone
Nodal Agency with respect to quantity of mining and location.
= For all new construction (individual house to any infrastructure), permit system may
be incorporated by the concerned municipal/ panchayat body in consultation with
Flood Plain Zone Nodal Agency which will need to be enforced strictly.
Till the said identification and demarcation of floodplain is completed, no further activity
to be allowed within 100 meters from the edge of the river, designated as no
development/construction zone. However, if any State Government has already notified
no development/construction zone which may be contravening of this provision, the
concerned State Government shall be encouraged to move towards this provision in
phased manner.
Prohibition on direct disposing of Municipal Sewage Waste (MSW), E-waste or Bio-
medical waste on the floodplain or in river.
No dumping or landfill sites for any kind of waste irrespective of any technology for
waste processing, within 500 meters from the edge of the river. The nodal agency in
consultation with municipal/ panchayat body may seek removal of existing dump fills
areas, if any, from the river’s active floodplain.
Nodal agency in association with municipal/ panchayat bodies and SDMAshallframe
guidelines for safety of existing structures and to increase the Flood Resilience within
the identified flood plain and implement other existing guidelines., National Framework
for Sediment Management, Sustainable Sand Mining Guidelines, 2016 and 2020 of
MoEF&CC.
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Appropriate precautionary measures in respect
of safety of nuclear plants, aerodrome etc., lying
in the designated flood plain zones shall be taken
by the respective department depending upon
the zone where those are lying.

Demarcation of flood plain zones, downstream of
dam/ barrages, shall be done as per para 7.2.3
(c) of this guideline. Mapping of existing
encroachment in the downstream area vis-a-vis
demarcated flood zones shall be done by the
Nodal agency. Action plan shall be prepared for
removal of such encroachment in a phased
manner in consultation with district
administration/ SDMA. Regular interaction and
awareness programme among the residents of
such areas shall be carried out by the Nodal
agency. Government, if desire, may declare itself
free of any responsibility for any flooding and

: West Bengal Floods: 2013
& 2015

In 2013, heavy rainfall in the
catchment of DamodarValley led
to flooding in the flood plains of
districts of
Paschim&PurbaMedinipur,
Howrah, Hooghly, Bardhaman
and Bankura causing widespread
damage of life and properties.

In 2015, the unprecedented
rainfall due to the effect of
cyclone ‘Komen’ caused flood in
the state of West Bengal.
Suitable precautionary measures
in the form of advance flood
forecasting  based  reservoir
operating system, along with
Flood Plain Zoning is the need of
the hour in such areas.

subsequentloss to life& property to encourage
people to move towards safer places.

7.2. Implementation Guidelines

As per definition, river's floodplain is the low-lying
land adjacent to a river and is prone to flooding and
generally conforms to flood of frequency once in
hundred years. To minimize the damages due to
floods and to protect the pristine nature of river, there
is need to regulate the activities in flood plain of river.
However, the entire zone corresponding to flood of
100 vyears return period can't be declared as
protected zone. Instead, the area needs to be divided
in different zones depending upon settlement in the
area i.e. rural, or urban.

Irrespective  of zoning, as prescribed below,
followings are pre-requisite to be undertaken by the
Nodal Agency for effective implementation of
regulation of flood plain zoning:

: Surat, Gujarat
Floods: 2006

In Aug 2006, heavy rainfall in
the catchment was responsible
for heavy inflow in the Ukai
reservoir and 3 Lacs to 9 Lacs
Cusecs were released from
Ukai Dam. The flood situation
in Surat city worsened due to
such large spill over from Ukai
dam. Almost whole Surat were
submerged and almost all
communication channels were
failed. The people of Surat
were badly affected by this
flood.

a) Mapping of vulnerability risk of structures to keep flood hazards at minimal

b) Development of robust warning system

7.2.1. Rural Areas

There will be 2 zones of the identified flood plains in the rural area. The same is

listed below for reference:
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a. Prohibited Zone —It may also be called Active Flood Zone and will be
vulnerable to most frequent floodingevents. This area may correspond to
floods of 5-year return period. No activities/ construction will be allowed in
this zone except those specified in section 8.2

b. Regulatory Zone — The activities in this zone are regulated. The area
falling between floods of return period 5 years and return period of 25 years
are termed as regulatory zone.

7.2.2. Urban Areas

There will be 3 zones of flood plain in urban area. The same is listed below for
reference:

a. Prohibited Zone - This is Active Flood Zone and subjected to most
frequent flooding. This area may
correspond to floods of 5-year return
period. No activities/ construction will be

allowed in this zone except those specified | ©n account of the recent events
happening at Joshimath,

: Joshimath Land
Subsidence

in section 8.2. ] Uttarakhand, due to land
b. Regulatory Zone —The area of flood plain subsidence and sinking at
falling between floods of 5-year and 25- | Vvarious parts of the area, it is

ear return period will be termed as imperative that utmost priority
y P be accorded to, on reducing

Regulatory Zone. The activities in this zone infrastructure  development  in
will be regulated. The severity of flood in | ecologically sensitive areas, and
this area will be lesser than protected | ‘here necessary, then building

sustainable, climate-change-

Zone. adapted, disaster-resilient

c. Warning Zone - It is the outermost zone housing and infrastructure that
in which most of the activiies can be | specifically recognizes

. . . . environmental concerns.
permitted by mapping their vulnerability

such that risk flooding hazards remain
minimal. This part of flood plain corresponds to area falling between floods
of 25-year return period and 100-year return period.

Table 3:Demarcation areas and associated Flood Frequency Intervals

S. No. Demarcation of areas Flood Frequency Interval
1 Prohibited Zone (both rural and urban 5 years
areas)
2 Regulatory Zone (both rural and urban 5-25 year
areas)
3 Warning Zone (only in urban areas) 25-100 year

7.2.3. Other developmental regulations
a. For protected reaches where embankments exist within a prohibited or regulated

zone, the outer boundary of active flood plain will be upto the embankment or the
line corresponding to 5year return period, whichever is more.

28



Figure 4- River plain without embankments

|

Figure 5 - River plain with embankments

In case the Flood Plain Zone of one river overlaps with that of another, within a
region, the entire area between the two rivers should be considered for regulation of
various activities.

In case of existing storage structure on river, the demarcation of flood plains is to be
done carefully, after taking into consideration factors such as maximum discharging
capacity of the spillway, maximum release since construction that may be routed in
the channel downstream of the reservoir etc.The maximum flood level at different
points d/s may also be considered and flood plains may be marked suitably.

Mountain Rivers and Hill Streams :River Plain Zones should be delineated as per
the slope of the hill towards the river, as follows:

Prohibited Zone

Table 4: Extend of Prohibited Zone along the slope of hill

Sl Slope of the hill towards the Extend of Prohibited Zone

No river

1. > 30 degrees Shall be upto5m from the highest
recorded flood level in the valleyalong
the slope

2. > 10 degrees and < 30 degrees Shall extend upto 15m from the HFL
along the slope

3. < 10 degrees* Shall extend upto 50 m from the HFL

along the slope
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(*When the slope is <10 degrees and under such circumstances of conflict whether a terrain is
hilly or plain, the prohibited and regulatory zones may be decided taking into consideration
the criteria mentioned in table 2, wherein prohibited/regulatory zone shall extend upto a
distance maximum of the 2 of the above (table 2 and 3))

Regulatory Zone:This zone should extend upto100 malong the slope or the crest of
the hill, whichever is less, beyond the boundary of Prohibited Zone. There will be no
warning zone

kkkkhkkkkkhkk
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8. Regulation of Activities

8.1. List of prohibited activities

The list of prohibited activities in the demarcated flood pains are tabulated below for

reference:

Sl.
No

Zone

List of Activities

1.

Prohibited Zone

All kinds of permanent construction,

Construction of new embankments,

Any construction disturbing the natural course of the river
channel except the ones for necessary services such as
gas pipelines, Power line transmission pylons, pipeline for
water supply, bridge/barrages etc.,

Dumping of solid waste/creation of landfills

Storage of highly volatile, inflammable, explosive, toxic
materials,

Any addition in floor area or elevation of any existing
structure of any kind

Regulatory Zone

Residential settlement
Critical Defence Installations
Prohibition for construction of basements and minimum

levels of approach roads etc.

Warning Zone

Hazardous waste producing chemical industries,
Nuclear plants,
Aerodromes

8.2. List of Permissible Activities

The list of permissible activities in the demarcated flood pains are tabulated below for
reference:

Sl.No

Zone

List of Activities

1.

Prohibited
Zone

vii.

viii.

Traditional organic & natural farming, without use of any
agrochemical or heavy machinery

Parks, playground, garden, recreational activities etc. not
requiring construction/ erection of any permanent
structures.

iii. Traditional fisheries activities without use of chemicals,

toxins, motorized boats and electro fishing

Traditional grazing by domestic animals

Ground water withdrawal by hand pumps for local use
Discharge of domestic wastewaters from cities or towns
after treatment to prescribed effluent standards

Religious and socio-cultural activities (such as Kumbhmela,
puja, rituals etc.) and related temporary structures for
limited period

Temporary structures for exceptional circumstances like
natural calamities etc.

Construction of paved Ghats/riverfronts shall be permitted

Regulatory Zone

Public Institutions, government offices, universities, public
libraries, sewage treatment plants
Building should be above a level corresponding to a 25-
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year-old flood with stipulation that all buildings in vulnerable
zones should be constructed on columns or stilts (subject to
earthquake safety) minimum plinth levels

In urban areas, there should be double storied buildings-
Ground floors could be utilized for schools and other non -
residential purposes

3. Warning Zone

Industries, residential buildings, public utilities like hospitals,
electricity installations, water supply, telephone exchanges,
railway stations, commercial centres, etc.

Buildings minimum plinth levels should be in such a fashion
that they are safe corresponding to a 100- year flood
frequency.

Till such time the States scientifically demarcate flood plains, as an interim
measure, certain buffer zones (defined specifically in the NGT directions) must be notified
as no construction zones and regulatory zones to prevent encroachments into riverine
flood plains and to maintain a baseline. This interim measure shall cease upon scientific

demarcation and natification thereof of floodplains by the States.
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ANNEXURE

FLOOD PLAIN ZONING

» Regulatinghuman activityin flood plains of river.
» Makingroom for the river

» Regulationofland use in flood plains.

|
| (_ﬁ) \ 1 )\ ‘ '
WARNING | ' WARNING
PROHIBITIVE

Critical Defense
installations

:—T:susii!less * Public Prohibitive Zone- Correspondingto
P institutions ’ flood frequency interval - upto 5 yrs.
Water supply .

Electricity Installation Government Regulatory Zone- Correspondingto

Telephone exchanges offices flood frequency interval - 5-25 yrs
Railv':'aystations g + Universities + Parks Warning Zone- Correspondingto flood
+ Publiclibraries . frequencyinterval - 25-100 yrs
Residential areas Playgrounds q ¥ Y
* Sewage + Paved Ghat/river-front

TreatmentPlant + OrganicFarming

+ Pipelinefor water supply

+ Gaslines

+ Powerline transmission pylons

* Bridge/barrage

* Specific activities like Kumbh mela etc

Figure 6- Flood Plain Zoning
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