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yaip:-993/go30i¬/92}-16 S/ yOtocto/ faip:- 4AY 2024 

Ganga (Rejuvenation Protection and Management) Authorities Order, 2016 h Ur fhUI GIrI Gr 

fHO h4 orY 3HTTT, g5 3J4 ylch File No. A-68014/5/2024-UGBO/dated 19.09.2024 

hl 4o/0tioo/fi 13.08.2024 (Heg-4) GNI Mego, yi sOTO, y-s 3ThGT % 

qt ygus, qRIUÌT yao 1556/OHOATO/hclI 3470 /HOtOo/fi5 10.09.2024 (Hef 5) ERT 

yOsoto/fi# 03.09.2024 (Ht76-6) gRI IA Wafas 0RTT (yO3TSOQTO), hgâ (3TRIgUE) 

yaico- q9 39/q034OH0T/ 924-16 Gc/ Ouiodto/� teio:-4-224 

N/E/D Man/NGTI 
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I$O 

Superintending Engineer, 
Office of Superintending Engineer 

Natioa! lnsitute of Hydoiogy 

Irrigation Work Circle, Varanasi 
Irrigation and Water Resources Department, Govt. of UP 

Sir, 

Ref.: Your Letter No. 5025/ feTHGT/HOGTOro 

With 

Sub.: Proposal regarding Flood plain zone delineation of Varuna and Assi river. 

Regards, 

-

Head, Surface Water Hydrology Division 
National Institute of Hydrology, Roorkee 

No. SWHD/NIH/2024-25 

With the approval of competent authority, the project proposal for "Flood plain zone delineation 
of Varuna and Assi river" is enclosed herewith. As discussed, proposal regarding e-flow will be 
communicate later. 

Copy to following for information and necessary action: 

rfarura 

Date: September 24, 2024 

Letter dated 03-09-2024 

1. Chief Engineer (Sone), Irrigation and Water Resources Department, Govt. of UP Varanasi 

2. Executive Engineer, Bandhi Division, Varanasi 

Head, Surface Water Hydrology Division 
National Institute of Hydrology, Roorkee 
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Proposal by National Institute of Hydrology, Roorkee 
Title of Study: Flood plain zone delineation of Varuna and Assi river. 

The Superintending Engineer, Irrigation Work Circle. Varanasi (Dated 03-09-2024) has 
approached Director, National Institute of Hydrology Roorkee to carry out the study for"e 
Flow and Flood plain zone delineation of Varuna and Assi river" as per direction given by 
Hon'ble High Court of U.P, Allahabad and Hon'ble NGT. Director, NIH has assigned Surface 
Water Hydrology Division of NIH to take up the study for Flood plain zone delineation of 
Varuna and Assi river and Environmental Hvdrology Division of NIH for e-Flow assessment 
of Varuna and Assi river. 

From the initial discussion with the office of the Irrigation Work Circle, Waranasi, it has been 
found that the Assi river is a very small tributary of the Ganga river about 08 km in length, 
mainly flowing within the city limit of Varanasi. Whereas, Varuna river is about 202 km long 
originating near Prayagraj and joins the Ganga river at Varanasi. NIH is already carrying the 
flood plain delineation of the Ganga river in guidance of Hon'ble NGT. Similar methodologies 

will be used for delineation of flood plain corresponding to frequency of once in hundred year 
flood. 

Brief Methodology: 

Catchment Delineation 
The catchment area of the Assi river and Varuna river will be delineated from the CartoSat 
DEM and Survey of India Topo Sheets in GIS platform. The Assi river pass through the city 
area and Varuna River is meandering in nature. The extent of river reaches for flood plain 
demarcation will be digitized and finalized jointly with the Irrigation and Water Resources 
Department, Govt. of UP (Sponsoring agency). 

Flood Frequency Analysis 
Flood freguency analysis will be carried out from the observed annual maximum peak flood 
data. Where historical flood discharge data is not available, The flood value will be estimated 
from rainfall of corresponding return period rational formula or using unit hydrograph (UH) 
approach as applicable. 

Hydraulic Modelling 
Once the flood corresponding to 100 year return period is estimated, the hydraulic model (HEC 
RAS) will be used to simulate the flow pattern on the existing topography (represented through 
cross-section, Bathymetry i.e. Digital Elevation Model) for estimating flood inundation extent. 
The river cross-section and Digital Elevation Model is to be provided to NIH by the Irrigation 
and Water Resources Department, Govt. of UP. 

National Institute of Hlydrology, Roorkee Page I 
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Flood Plain Zone Demarcation The hydraulic model will provide the flood inundation extent for 100 year return period Tio0d: NIH will process the output and the line corresponding to outer extent of flood plain will be provided as a KML file and Shape file to the Irrigation and Water Resources Department, Govt. of UP. The coordinates (Lat, Log) at suitable interval (or bend to bend) will also be provided for further use. The Irrigation and Water Resources Department, GoVt. of Ur alter verification/validation of the line may takeup the work for physical demarcation and notification as per n� cessity and directive of Hon'ble NGT. 

Data Requirement: 

2 
3 

SN 

4 

6 

SN 

3 

6 

9 

10 

Historical Observed 

11 

Discharge and Water level 
data 

Data 

River Cross-section 
High resolution DEM 
CartoSat DEM 
Structures 

Duration of Study: 

barrage, 
etc.) 

(bridge, 
embankment 

Previous Flood inundation 
extent from satellite data 

Data collection and Processing 

The study will be completed in Seven months from the date of award of work, supply of data, and approval of Director, NIH Roorkee. The proposed timeline is given below: 

Survey 

CWC, Govt. UP 

SOI, Drone Survey 
NRSC 

Govt. UP 

Catchment delineation and selection of river reaches 

NRSC, RSAC-UP 

Activity 

with sponsoring agency. 

Flood frequency analysis estimation of flood for 100 year return 
period 
Hydraulic model setup using HEC RAS 

Source 

Submission of draft Report 

Finalization of hydraulic model results with structures, 
embankments etc. with sponsoring agency 

Submission of final Report 

Submission of interim findings for discussion, result verification 

Finalization of,delineation of flood plain 

National lnstitute of Hydrology, Roorkee 

Responsibility 
Sponsoring agency 

Sponsoring agency 
Sponsoring agency 
NIH 

Sponsoring agency 

Sponsoring agency 

123 
Month 
4 S 6 

Page 2 

7 
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Note: Timely availability of data is very important for maintaining the proposed activity schedule. Scientist of NIH and officers of sponsoring agency will interact regularly for monitoring progress of the study. 

Cost and Payment Schedule: The Total cost of the study will be Rs 25,00, 000 plus GST charges (18% or as applicable) 60 % payment is to be made along with the award of work. 40% payment is to be made on submission of the final report of the study. 
NIH will meet the travel expenses from the above budget. Sponsoring agency will assist during local field visits and accommodation as per requirement. NIH shall submit the final report with maps arnd the outer extent of flood plain will be provided as a KML file and Shape file to the Irrigation and Water Resources Department, Govt. of UP. The coordinates (Lat, Log) at suitable interval (or bend to bend) will also be provided as per requirement for further use. 

National Institute of Hydrology, Roorkee Page 3 
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