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6. In the meanwhile, District Magistrate, Moradabad is also directed to get the
demarcation of the flood plain zone of the river in question done in accordance with the
River Ganga (Rejuvenation, Protection and Management) Authorities Order, 2016 and file
the report before the Tribunal at least one week before the next date of hearing by e-mail at
judicial-ngt@gov.in preferably in the form of searchable PDF/OCR Support PDF and not in
the form of image PDF.
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EXECUTIVE ENGINEER
WATER SCIENCE DIVISION
BAHADRABAD (HARIDWAR)
GSTIN/UIN : 05AAAGWO0176L1Z2

Flood Plain Zoning Work of Ramganga River, Moradabad .
Revised Proforma Bill

To >~ Flood Division, Moradabad Bill No. 29/EE | wed
GSTIN / UIN: . BILL DATE 23.02.2024
ADDRESS Flood Division, Moradabad
STATE NAME Uttar Pradesh [ | Moradabad
S. No. ) PARTICULARS AMOUNT (Rs.)
A Cost of Zoning Work of 477 Km  29520623.7
B Caoatingency @3% ' £85618.711
C Total (A+B) . 30406242.41
D Centage Charges @ 10% on (C} 3040624.241
E Total (C+D) , - 33446866.65
F G.S.T. @ 18% ON (E) ' ~ 6020435.997

Graud Total (F4+G) 39457302.65

{Rs, Three Cr. Ninety Four Lacs Sixty Seven Thousand Three Hundred Two Only)

The payment shall be payable in favor of “Executive Engineer, Water Science Division,
Bahadrabad” by Bank draft or online transaction at A/c details given below :

Bani: Al Dstails ;

Nam : Executive Engineer, Water Science Division, Bahadrabe
39571834047

T, . CRTNMZ 108

BRANCH : SBI VIKAS BHAVAN ROSHNABAD, HARIDWAE

GSTINUIN 05AAAGWOLT6LIZ2

EXECUTIVE ENGINEER
WATER SCIENCE DIVISION
BAHDARABAD (HARIDWAR)
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National lnstntute of Hydrology

A Goy ndat Manistry of Jal Shakt),
> =t vr‘(; AGR

vater Qe

Dr. Anil Kumar Lohani Jalviy a0 Bhawan. Roorkee - 247 667 (Uttarakhand) INOIA

Zats

Scientist G & Head Surface Water Hydrology Division
National Institute of Hydrology, Roorkee-247667
Email: aklnih@gmail.com Mobile: 8279915372

Shri R.K. Gangwar
Executive Engineer
Flood Division Moradabad.
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NIH/SWHD/2023-24/

Dated 16.03.2024

Sub.: Proposal regarding flood plain zone delineation from District Bijnor to Kannauj

(approximately 450.00 km
Ref.: Letter No. 657/FDM/NGT; Dated 15-03-2024

Sil'.. ]

With reference to your above cited mail and further discussions, proposal for conducting study
“Flood plain zone delineation from District Bijnor to Kannauj” is attached herewith for your

kind consideration.

with regards

s

v

(A.K. Lohani)
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Proposal by National Institute of Hydrology, Roorkee

Title of Study: Flood plain zone delineation of Ramganga river from

Bijnor to Kannauj

The Trrigation and Water Resources Department, Govt. of UP (Letter No. 657/FDM/NGT; Dated
15-03-2024) has approached NIH Roorkee to carry out the study “Flood plain zone delineation
of Ramganga river from Bijnor to Kannauj” as per dircction given by Hon’ble NGT. In this
study. similar methodologies will be applied as used by CWC in the carlier study for the Ganga

River in the stretch of Haridwar to Unnao.

Brief Methodology:

Flood Plain Zoning

Three Types of Approaches will be used for flood plain zoning

e Satellite

e Hydraulic Model - HEC RAS/MIKE FLOOD

e Hybrid

Flood Frequency Analysis

The flood frequency analysis will be carried out for various gauging sites in the study reach using
various frequency distributions viz. 2-Parameter log Normal, 3-Parameter log Normal, 2-

Parameter

Gamma, Log Pearson Type-III and Gumble to estimate floods of different return periods viz. 2, 5,
10, 25, 50, 100 years. The annual maximum discharge series at various gauging will be provided
to NIH by the sponsoring agency. Based on the flood frequency analysis the recent year as close

as 25 year return period flood will be identified.

SN Flood plain zone Description
] No Development recurrence interval of 2,3 & 5
Zone years
l 2 Regulatory Zone 25 year return period ﬂood

Satellite Data Analysis

The Joint Regearch Centre- European Commission has analysed Landsat multispectral Satellite
images of the past 37 years (1984-2021) for deriving the frequency with which water returns from
year to year i.e. recurrence interval. The same will be used in the study through the Google Earth

Engine platform.

The State Remote Sensing Applications Centre, Uttar Pradesh (RSAC-UP) or National Remote
Sensing Centre (NRSC) will be contacted through sponsoring agency to provide available flood
inundation extent corresponding to years identified as close to 5-year and 25-year return period

floods.
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Digital Elevation Model

In the previous study by CWC, SRTM 90 m DEM is used with correction of river profile below
the water surface based on available cross-sections. Same approach will be used. In addition, the
FABDEM (l*"()rcsl And Buildings removed Copernicus DEM) will also be compared. It is a global
clevation map that removes building and tree height biases from the Copernicus GLO 30 Digital
Elevation Model (DEM). Furthermore, DEM data provided by the Survey of India to Irrigation
and Water Resources Department UP under NHP will be used.

Hydraulic Modelling

Using the corrected DEM and the outputs of flood frequency analysis, the hydrodynamic model -

coupled 1-D & 2D or full 2D will be setup using HEC-RAS or Mike Flood. Steady state analysis

will be performed to model the extent of floodplain for various return period floods. The HEC-

RAS model will be setup using:

e Upstream branch to provide constant flood magnitude equal to the given return period at upstream
boundary (Bijnor).

* Downstream boundary as flow/ water level at Kannauj.

* Flood plain bathymetry for routing the flows between Bijnor and Kannau.

* Different locations (G&D sites and barrages) in 2D model for maintaining constant river flows equal
to the given return period flood magnitude.

Hybrid Approach

The results of satellite analysis and modelling have their own limitation. Satellite may not cover
the full flood event and model results are subjected to DEM quality. Therefore, hybrid approach
will combine both the results by taking union of the areas obtained from both the results.

Data Requirement:

' SN Data Source Responsibility
' 1 Long term Annual maximum CWC, WRD UP Sponsoring agency
,| discharge series

2 Hourly stage/ discharge data CWC, WRD UP Sponsoring agency

“ for selected event |
3 - |River Cross-section —¥€WC, WRD UP Sponsoring agency

4 Structures (Br_kjge, t;arrage, CWC, Govt. UP Sponsoring agency
} embankment etc.)
1 5 | Flood inundation extent from NRSC, RSAC-UP Sponsoring agency

' satellitc data for selected NIH will identify the

| years year and period. |
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6 Flood extent based on water | JRC (1984-2021) NIH
recurrence using Landsat
7 Open Source DEM AﬁgRTM:”Copemicus NIH
DEM, DEM of UP
prepared by Survey
‘ of India under NHP
and available with
Water  Resources
Department UP
8 High resolution DEM | Through survey/ Sponsoring Agency
(Lidar), River Cross- Cross-section
Section survey

Duration of Study:

The study will provide the no development and regulatory zone maps of Ramganga river from
Bijnor to Kannauj to the sponsoring agency. The study will be completed in Twelve months from

the date of supply of data and advance payment.

Cost and Payment Schedule:

The Total cost of the study will be Rs 95 Lakh plus GST charges as applicable as per the details

given below:
e 70 % payment is to be made along with the award of work.

* 30% payment is to be made on submission of the final report of the study.

Contact person at NIH:

Dr. Anil Kumar Lohani

Scientist G & Head Surface Water Hydrology Division
National Institute of Hydrology

Roorkee-247667 (Uttarakhand)

Phone: +91 1332 249214

Mobile: +91 9412928876

Email: akl.nih@gmail.com




