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• BEFORE NATIONAL GREEN TRIBUNAL, PRINCIPAL BENl~~~ 

·10 

NEW DELHI 

IN 

OA NO 102/2023 

In the matter of: 

NEERAJ CHHACHHAR & ORS. 

VERSUS 

STATE OF UTTARAKHAND & ORS. . .. RESPONDENTS 

STATUS REPORT IN FORM OF AFFIDAVIT ON BEHALF OF 

SECRETARY, IRRIGATION DEPARTMENT, STATE OF 

UTTARAKHAND IN COMPLIANCE OF THE ORDER DATED: 

10.12.2025. 

MOST RESPECTFULLY SHOWETH: 

I Yugal Kishore Pant Aged about 54 yrs S/O Gopal Dutt Pant currently 

posted Secretary, Irrigation Department State of Uttarakhand, do 

hereby solemnly affirm and declare as follows: 

1. That I am currently posted as Secretary, Irrigation Department, 

State of Uttarakhand, and I have made myself acquainted with 

--.-acts and circumstances of the instant case and have gone 
...-~ 

the documents and reports pertaining to the subject 

1.\1,11,,1.-Wl"~.,-11'..'".,,<i.,.""".L . d annexed herewith, hence I am competent to affirm the 

: . ,N affidavit before this Hon ble Tribunal. 
\Jalk. 

') -- : / 

~ ... y 
Engineer in Chief 
·,f!ation Department 

: , .'lr-:.tehand, Dehradun 
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2. That the present issue relates to alleged illegal construction of 

residential apartment at Beliram Ashram, Kankhal, Haridwar, 

Uttarakhand, polluting river Ganga through discharge of sewage 

and dumping of construction waste. That Hon 'ble Tribunal was 

pleased to take suo-moto legal action upon letter petition by the 

applicant. That during proceedings the Honble tribunal observed 

that demarcation of the flood plain is necessary to determine 

whether the alleged construction falls within the flood plain area 

and, consequently, whether it is illegal or not. 

3. That the matter was again listed for hearing on 10.12.2025, The 

Hon 'ble tribunal was pleased to pass fallowing order: 

"7. In terms of the earlier order and the stand of the State of 

Uttarakhand, the demarcation of the flood plain is to be done 

taking into 1 meter contour, but now minutes of the meeting 

relating to the demarcation of the flood plain have been placed 

on record on page 713 which though quote the order of the 

Tribunal passed earlier, but decides to demarcate the flood 

plain with 1 meter DEM instead of 1 meter contour. 

8. The exercise of the demarcation of the flood plain in terms 

of the River Ganga (Rejuvenation Protection and Management) 

Authorities Order 2016 and in terms of the direction of the 

Trf,bunal, has not yet commenced at the ground level, though 

the matter has been pending since March 2023 and it has 

been listed as many as 13 times. 

10. In such circumstances, we implead the Chief Secretary, 

&ate of Uttarakhand as the Respondent No. 14 and direct the 

(O~il 
executive En~lnee, 

1n1gat1on OIVISIOll liandWaf 

VY 
~naineer in Chfef 

,, ri~(lti11n Department 
'': ~r•H,~nd, Oehradun 
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Chief Secretary, State of Uttarakhand to look into this entire 

issue, take appropriate disciplinary action against the officers 

who are responsible in causing the delay and to ensure that 

the paucity of fund does not result in the delay. The Chief 

Secretary, State of Uttarakhand is directed to do the needful 

within eight weeks and file action taken report before the 

Tribunal immediately thereafter. 

11. List on 23.02.2026." 

A copy of the order is annexed herewith as Annexure 1. 

4. It is submitted that the State Government respectfully 

acknowledges the directions passed by this Hon 'ble Tribunal from 

time to time and is fully committed to ensure strict adherence to 

the environmental laws. 

5. That in compliance with the directions issued by Hon'ble Tribunal 

Department, has carried out hydraulics study and modelling 

exercise corresponding to 1.0 m contour interval for stretch of 

Haridwar to Laksar (50 Km Stretch). That upon completion of the 

same, the co-ordinates corresponding to the 25 year and 100-year 

flood frequency lines have been established. And to confirm 

accuracy, field verification is also completed. Copy of the study 

maps and methodology is annexed herewith as Annexure 2. 

6. It is respectfully submitted that, the Department has completed 

~xercise of updating the demarcation of the flood plain for the 

f( ~tre h from Haridwar to Laksar (50 km stretch) using l mtr 

.%1h to r interval, whereas the study completed in year 2016 was 

-.P~ ~~ e on a 10 m contour interval. 
~v~ i:•3-·~ 
->o r:> 

~~~ 
(OMJEE GUPTA) 
~~lneer 

trrtg~tiQG -SI V ltMIII • 

Engineer in Chfef 
lrri,tation Department 
u,· :ir:.l(hand, Dehradun 
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7. That the maps showing 100 -year flood frequency line based on 

10m contour interval (as demarcated earlier) is shown in red color 

and the 100-year flood plain frequency line based on 1 m contour 

interval (updated demarcation) is shown in green color is annexed 

herewith in KML file. (as Annexure 3). The photographs of few 

stretches are being attached for your kind perusal as annexure 4. 

8. It is submitted that the process of physical demarcation of flood 

plain boundary on ground through erecting permanent pillars has 

also been initiated and is presently in progress. That as of today 

permanent pillar installation work in a stretch of 7 .00 kms has 

been completed. Photographs of the pillars erected at various 

sites for a stretch of 7 kms are annexed herewith as Annexure-5. 

9. That on 12.02.2026, mapping of the demarcation data was sent 

by Executive Engineer Hydraulics Division, Bahadrabad to the 

Irrigation Division, Haridwar. A copy of the letter is annexed as 

Annexure 6. 

10. It is humbly submitted that the alleged construction is 

located at a distance of 24. 65 meters from the 100-year flood 

frequency line area of the Active Flood Plain Zone, which is, 

outside the restricted area specified in notification no. 381 / 11-

2017 /06(65)/2016 dated 28.02.2017 issued by of Uttarakhand 

~ overnment, Irrigation Section-2. Google Earth image showing 

/<·•~ . he- ance of the alleged construction from the river Ganga is 

{ • ~-\~~' herewith as Annexure 7. 
)~\' 1 

..,, .... 1. 

illl ~ 

0~ Of ciU 
-(OMJEE GUP~ 
Executive Engineer 

intgatlon OiVislon ttandWar 

Engin in Chief 
.rrif!,ation Department 

,r.,lrh<11"1d, Dehradun 
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• 11. That this reply is submitted for kind perusal of this Hon 'ble 

Tribunal. 

Verification: 

I, Yugal Kishore Pant, posted as Secretary, Irrigation Department, 

State of Uttarakhand, do hereby verify that the contents of this 

affidavit are true and correct to the best of my knowledge and 

1 
A el~ef. No part of this affidavit is false, and nothing material has 

Q e oncealed therefrom. l 
Vii~S- gh ~ 

'~ cate) • • Y, 
-and 

Q . . ~~ 63.~2.20~~
4
~ Depo ent 

~~-~<:)1 
• OF \/~lt 
~ ~/ ,Jn1rup~t ✓-· 

f!1~\iv~. t~;JJr s'e.. 
'ffllf "9" 1>iv11itn Harldwar 

-----~---

\

SR. NQ ..... Jt\~B--·······••••• \ 
-, "'+ ···•••• , ... V"!!. ••• •• ,..... oate .........••• - ms affiaat/lt Is ~OJO, ~ D 'v 

ehri ... .'~r,M.Si-~ .. ISU ~ i °" \A 

who Is loentifi~c! by Shri.,_,_ __ _ 
Oehradun f' • ·u:\#---

VI 
i\dvo 

~ ~ 

"\~hra Our ' • I() IN016 

Engi eer in Chief 
1rrif.iltion Department 
.. ., ..... t.-i,.:1nd, Dehradun 
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_ v.r, 't .tai 

\R 1'.J,14o,-2u~35~ 
:') \.Va\1~ Ll)\ J•1 

0 
~Or 

~ 

ltt'm No. 03 

BEFORE NATIONAL GREEN TRIBUNAL 
PRINCIPAL BENCH, NEW DELHI 

Original Application No. :02/'.2023 
ilA .\io 91/2025. IA No -HJ/2025, lA No 431/2024) 

Ne,_.rctj Chhachhar & Ors. 

Versus 

Court "f\o. 1 

App:icant{s) 

State of l.Jttarakhand & Ors. Respor.der.,!s'. 

Date of hearing: 1 0_ 12.202.S 

CORAM: HON'BLE MR. JUSTICE PRAKASH SHRIVASTAVA, CHAIRPERSON 
HON'BLE DR. A. SENTHIL VEL, EXPERT MEMBER 

l~eS?o:--:..:!ent'S: Nls. ,.!,nja!i Rajpu-;: .. --\c!v LDr R - 3 & 12 
~Ir. OmJet: Guptc11 ~x;:c·._;.~ive Engineer. Irrigation D:v~stor., Harid•-~·.-:-~:­
iTr'.roc.gh VCi 
~!r .. -\nk1:r Kl-.and,~hva.!. :~d·l. for K - 10 (ih:-ough VC~1 
\fr Gigi. C G~orge, :\c!v fo:- :"/\-!CG 
Mr. 'vl1lk~sh Vern.a & Ms. Vatsa.a Tr,:Jat.h1, .--1.:hs. for fJKPCB 1Thro·s1gl-. 
VC; 
~-lr. S.S Pa•dang & _\is. Ay..lst-., i\li~·:1ra, Aths. for R -• tn 8 

ORDER 

l. In thi~ Original Application. the grievance re!at:::s to the constructi()n 

of residential apanments at Beliram Ashram, Kankhal. Haridwar in the 

flood plain of river Ganga and consequential pollutior. to river Ganga. 

2. In terms of Clause-3(1) of the River Ganga (Rejuvenation Protection 

and Management) Authorities Order 2016, the Hood plain of river Ganga is 

required to be demarcated keeping in view I: 100 years t1ood level. 

I 3. The Tribunal in the proceedir.gs dated 16.04.2025 had taker. note of 

1 this and had also co:-isidered that in other stretches fating in the States 

other than Uttarakhand, the flood plain of river Ganga are being uniformly 

demarcated with I (one) meter contour. The relevant part of the order dated 

16.04.2025 is as under: 

1 
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"xxx .................................... xxx ........................................... xxx 

3. River Ganga (Rejuvenation, Protection and Management) 
Authorities Order, 2016 was notified on 07.10.2016. 

4. In terms of the directions of the Tribunal, all other States from 
where river Ganga or its Tributaries are flowing are taking a step to 
demarcate flood plain zone of river Ganga, in terms of the 2016 
Notification with highest flood level of 1: 100 years. 

5. The other States are uniformly demarcating it with O 1 meter 
contour but in the case of State of Uttarakhand, Counsel for State has 
pointed out that demarcation of flood plain zone is done taking into 
account with 10 meter contour. 

6. Sh. Mr. A.K. Lohani (Through VC), Scientist G, NIH, Roorkee 
appearing virtually has informed that when demarcation was done 
in 2016, 10 meter contour was available but now O 1 meter contour 
interval is available which is more accurate. He has submitted that 
in view of the fact that all other relevant data is available, the 
exercise of completing the demarcation with O 1 meter contour taking 
into account 1: 100 years highestflood level can be completed within 
one or two months." • 

4. When the matter was taken up on 18.08.2025, a statement was 

made by Counsel for State of Uttarakhand that the demarcation of flood 

plain with 1 meter contour will be done within six months. The said 

statement in the order dated 18.08.2025 was recorded as under: 

"xxx ................................... . xxx ................. ......................... . xxx 
3. The Learned Counsel for the State of Uttarakhand on the previous 
date had sought time to obtain instructions in this regard. The 
communication dated 12.08.2025 (pg710) has now been sent by the 
lrrigation Department, State of Uttarakhand. du;closing that in terms 
of the order of the Tribunal dated 16.04.2025, a three-member 
committee was constituted which had found that the demarcation of 
the flood plain with O 1 m contour is more appropriate and accordingly 
06 months' time has been sought to take steps to demarcate the flood 
plain with O 1 m contour. 

4. Learned Counsel appearing for the State of Uttarakhand has also 
submitted that the flood plain for the stretch of river Ganga under 
consideration in the OA from Chand.ipur to Uttar Pradesh border will 
be demarcated taking into account O 1 m contour with 1: 100 years 
highest flood within 06 months." 

5. There was no progress in the demarcation of the flood plain of river 

Ganga in Uttarakhand. On 13.11.2025 when the matter was taken, learned 

Counsel for the State of Uttarakhand had stated that the above statement 

was made before the Tribunal on instructions from Shri Omjee Gupta, 

y 
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Execurn·e Engineer. lrriga,ic:n lll':1;:;;on, Haridwar. L;ttarakhand. The ::; .. ,id 

stateme:H (Jt th,c Coun,;c; ,va:, r,·corded in the order dated :.1.:: .202.:3 c.i.6 

"XXX ..... ..... .... .. .. .. . ... , .. . X.X.X.. . . .. ... .. . . .. . . .. . .. ... ... .. ... .. . . . . . XXX 

.:+. f_eamed counsel for r(1c • Sta::e of [/tlarakhand has di.sclosed that 
the o.bove s~aten1ent :i.•u . .:; rriade by her on instructions J'rorn, Sh..ri. 
Orrjee Gupta, E:cecu.tii c En_qineer, Irrigation Diuision, Haridtc•ar. 
[Jtw.ra.khand. Therefare, 1ve nxrdre Shr.. Om;ee Gclpta. Executi: 'E' 

Engineer, Irr41ation Di:;is,on. Harid;ua.r w ~.ppear t •in:u.ally on ':he r, ext 
da,e of hearir.g and c!:sc/o.~e the r:wrtner in wh.ich ,he dema.rcat:o.,,. ?_.'· 

_nood plain of --iver Gangu in the cuncemed stretch UJill be wmpiewd 
1.,.,ithin six mon:hsfrom i' {08.202.5 :hat is by 1701.2026 . • , 

6. Ir. pursuance :o :r.t> abow. Sh:-i Ornjee Gupta, Executive Engineer, 

[;rig~~1-i_,n Division, Haric!·.vaL T...':1arakhand has appeared virtually wday. 

of ~i,e flood pL.lin co,,:ld not be ,:ompie:ed tiE now. 'vVe [ind that no ~u,·h 

a :,;,atement before the --;-;-io,_:r,s.: or-, i 8.03.2025 tha! the ·,vork ·,vLi be 

, . In tenns of the earEer order and the stand of the State ot' 

L'ttarakhand. tr.e der:iarcut:on of the flood ;:,la.in is to be dt"me takin.g int:: l 

meter con,our. but r..ow mi.:1ures of the rneer.ing relming to the demarcat:or. 

of che nood piain have been placed on record on page 713 which t:iough. 

quote the order of the Tnour.al passec: earlia, bt:t dec!des to demarcate 

the flood plain with l meter D£;\,1 instead of l meter contour. 

'3. The exercise of the demarcation of the flood plain ir, terms of the 

River Ga:1ga (Rejuvenation Prutc<:ti'Jn and i\lanage::ier!tJ A•..:thorLties Order 

2016 and i.n terms of the directior, of the Tribunal, has not yet commenced 

at tr:e grnun:i level th,>uc:;h the matter is pcndi:ig since \!:::ire~ 2023 anrl ii 

hlils !Jeeri lis:ed as mc1ny as 13 times. 
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9. Counsel for the Respondent - Project Proponent has submitted that 

on account of delay caused, the general public is suffering and State is not 

showing any sensitivity to the problems faced by them. 

10. In such circumstances, we implead the Chief Secretary, State of 

Uttarakhand as the Respondent No. 14 and direct the Chief Secretary, 

State of Uttarakhand to look into this entire issue, take appropriate 

disciplinary action against the officers who are responsible in causing the 

delay and to ensure that the paucity of fund does not result in the delay. 

The Chief Secretary, State of Uttarakhand is directed to do the needful 

within eight weeks and file action taken report before the Tribunal 

immediately thereafter. 

11. List on 23.02.2026. 

Prakash Shrivastava, CP 

Dr. A. Senthil Vel, EM 
December 10, 2025 
Original Application No. 102/2023 
(IA No 91/2025, IA No 413/2025, IA No 432/2024} 

(&!d, 

H ?O@? ~:s-~ 
o~~~~ 

_ca11~6ri 

4 
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/2 

FLOOD PLAIN ZONING METHODOLOGY ADOPTED 
FOR RIVER SYSTEMS OF UTTARAKHAND 

CLIENT 

0 
Superintending Engineer, Hydraulic Circle, Bahadarabad 

(IRI Roorkee), Haridwar Uttarakhand 

Submitted by 

VISIONTEK CONSULTANCY SERVIC S 
(Committed for Better Environment) 

nd 23 Cbandaka, Industrial Estate Patia, Bbubaneswar, Distt- Khurda 

, -:__.--.. State - Odisha India Pin code- 751024 

1, 

• 
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1. Flood Plain Zoning 
Flood plain management aims to regulate land use in flood-prone areas to minimize damage 

while maximizing benefits. By identifying areas at risk from floods of different magnitudes, 

development can be planned to reduce potential damage. Flood plain zoning disseminates 

information on flood risk to prevent unplanned development in both protected and unprotected 

areas. Recognizing that floodplains belong to rivers, it promotes development that aligns with 

flood risks. The Central Water Commission (CWC) first issued floodplain zoning guidelines in 

1973-74, followed by a model draft bill in 1975. The Uttarakhand Government enacted the 

Flood Plain Zoning Act in 2012, and following the 2013 Kedarnath floods, the Supreme Court 

and National Green Tribunal emphasized the importance of defining river boundaries to 

regulate land use. The scope of work provided above and the expected deliverables are inline 

to meet the guidelines provided by national Disaster Management Act Jan 2008 

2. Objective of Study 
Flood-plain zoning is a flood management approach that respects a river's natural flow and 

limits development within its floodplain. It involves mapping areas affected by floods of 

varying magnitudes and frequencies, and regulating permissible developments in these zones. 

The goal is to define floodplain boundaries based on river geometry and hydraulic 

characteristics for major rivers in Uttarakhand. It also aims to identify areas at risk from high 

discharges during floods and flash floods, using modeling results for different flood 

frequencies, such as 5, 25, 50, and 100-year return periods. 

3. Methodology: 
Whenever we are going for the flood Plain zoning works so in that case, we have two types of 

catchments first one is gauged catchment and the other one is ungauged catchment. To 

Determine the flood plains for 5yr, 25yr, 50yr & I 0Oyr return period, discharge calculation 

1 

757



15

(a) The flood peak series shall be checked for randomness, homogeneity, trend.jump, outliers 

etc using appropriate statistical methods. 

(b) Flood frequency analysis shall be carried out using time series of instantaneous annual flood 

peak. Based on the hourly gauge data the observed annual flood peak shall be converted into 

instantaneous flood peak. 

(c) Using the instantaneous annual flood peak time series, the flood frequency analysis shall be 

carried out using standard frequency distributions such as Gumbel, log Pearson type-III and 

Log Normal distributions etc. to estimate the desired return period flood. 

(d) Goodness of fit test for the frequency distribution shall be carried out using standard 

statistical tests such as Chi Square, D-Index etc. to assess the appropriate frequency distribution 

for the data set and decide the appropriate design flood. 

a) Normal Distribution 

Analysis by using the Normal distribution uses the formula as below: 

Where: 

Qr = the probable discharge with a return period of T years 

Q =mean flood (for n years) 

Kr= frequency factor 

a = Standard deviation of data 

The tables presented below summariz.e calculated discharges for different return period based 
on the Normal distribution. 

logQr = log(Q)avg + KT6 

K~ frequency factor (referred from for return period) 

a= the standard deviation of the log Q values 

~ 
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' 
! 

c) Log Pearson Type III Distribution 

The formula used for estimation of discharges for any return period in the method is written 
as: 

logQr = log (Q) + Kr<r 

Where: 

Qr= the probable discharge with a return period ofTyears 

log(Q) = average of the log Q discharge values 

Kr= frequency factor (referred from standard table based on skewness coefficient Cs and return 
period) 

cr = the standard deviation of the log Q values 

d) Gumbel Extreme Value Type 1 Distribution (GEVT - 1) 

The formula used for estimation of discharges for any return period in the method is written 
as: 

Where: 

Qr= the probable discharge with a return period of T years 

Q = mean flood (for n years) 

Kr= frequency factor= (Yr - Yn)/ Un 

un = Standard deviation of data 

Yr = - Ln (Ln (T/f- I)) 

Yn, un = expected mean and standard deviations of reduced extremes to be found from 
Gumbel's table based on number of year of data available. 

Here also mentioning below the flow chart which explains the holistic approach for flood 
-~Q.ning works for Gauged catchments 

A . 

sign flood using flood frequency approach, the following procedures shall 

l , u ,, ···' 
> t..l r, \f ,no.•.:..1, 

Q ,:a 11{~ at>i~i)il( series shall be checked for randomness, homogeneity, trend, jump, outliers 

',.f!J:'J:t~!.:;---: _ lPfOpnate statistical methods. 

V l 
3 

CG 
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(b) Flood frequency analysis shall be carried out using time series of instantaneous annual flood 

peak. Based on the hourly gauge data the observed annual flood peak shall be converted into 

instantaneous flood peak. 

(c) Using the instantaneous annual flood peak time series, the flood frequency analysis shall be 

carried out using standard frequency distributions such as Gumbel, log Pearson type-III and 

Log Normal distributions etc. to estimate the desired return period flood. 

( d) Goodness of fit test for the frequency distribution shall be carried out using standard 

statistical tests such as Chi Square, D-Index etc. to assess the appropriate frequency distribution 

for the data set and decide the appropriate design flood. 

Time series 
data 

I 
Collection and 

computerization of 
time series data 
(Discharge data) 

l 
Processing of data 

1 
Flood frequency 

analysis 

l 
~mputation of 

%QT ' f_ditTerent 

~~ ' ~ riods 

r ~--

Spatial 
data 

l 
D Topo siled (SOI) 

H) Google Eai1b 
iii) Satellitr lmagel'y & DE~I 

' Analysis of satellite data for extracting the 
river now paths and flood delineation 

_r 

I 
Flow Analysis and Mode~g 

' Water surface at different return 
periods 

- ' • Preparation of 
Inundation Maps 

' _Report_ 
preparation 

• 

_,,~,J~W ·., oh ) 
• '

1ocate) • 
{\ •, 1,:1.,a,,o~~~~ Fig.1 Flowchart of methodology of Flood Plain Zoning 

Q_,~a.,~ wplo-.. •,2·20d ~, 

~~Flood Estimation 
• OF , 

Field data 

I 
Field survey 

l 
River cross sections at! 

different locations 

J 

.. rFlood Frequency Analysis for Ganga River (Chandipul to Laksar) 
Flood frequency analyses are used to predict design floods for sites along a river. The technique 

involves using observed annual peak flow discharge data to calculate statistical information 

such as mean values, standard deviations, skewness and recurrence intervals. Subsequently 

those statistics are applied to the equations of different distributions in order to find the resultant 

estimated floods with respect to different return periods. 
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The reach of this part of Ganga is mostly controlled by the discharge ofBhimgouda barrage as 

it starts just downstream of it. The reach has very less chance of lateral inflows. The escape 

from Ganga canal is opened to this reach. However, in this part the lateral inflows are taken as 

negligible and thus the discharge from Bhimgouda is considered for subsequent frequency 

analysis and modelling. The maximum discharge data of 107 years (1918-2025) is received on 

which frequency analysis is carried out. 

1s Before starting the hydrological and hydraulic modelling for discharge calculations, flood 

frequency analysis (FFA) has been carried out for four sites which are Haripur, Naugaon, Tons 

& Tons Pabar. All these four sites are located in Yamuna basin River stretch in Uttarakhand 

State; hence the results would give a good indication later for calibrating the H & H model. 

Daily discharge data is available for 44 years for Tons & Tons Pabar and 42 years data for 

Naugaon and 39 years data for Haripur and 31 years for Bausan and these data has been used 

for FF A. To get the instantaneous maximum discharge values from the daily discharge values, 

annual maximum daily discharge values have been multiplied by a factor of 1.2 i.e.,20% higher 

than the daily discharge values. The ewe in GUIDELINES FOR PREPARATION OF DPR 

FOR FLOOD MANAGEMENT WORKS -April 2018, prescribes a factor of 1.15. However, 

to be on safer side, a factor for 1.2 is considered. 

For the purpose of flood estimation, the Normal distributions, Log normal distribution, Log 

Pearson type III and the Gumbel extreme value distribution seem to have found a wider 

applicability than many other distributions. Hence in this project, all four distributions have 

been used for carrying out the flood frequency analysis. The following section explains in brief 

about all the methodologies used for flood frequency analysis. An outlier analysis of the 

, • scharge values has also been carried out to ascertain the consistency of the discharge values 

~ u~rfle deviation method and the discharge values are found to be within the lower limit 

a e from Bhimgauda barrage 
Bhimgouda barrage is considered as the major flow input for our study. The 

50 km is having very less.lateral impact and in major times the releases from 

img uda is considered as the prime and deciding factor for the flow in this part of the Ganga 

-y fem. Hence the subsequent analyses are made basing on the annual maximum of the 

discharge data available. 
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The tables presented below summaries the maximum discharge observed for 107 years from 

1918 - 2025 and calculated discharges for different return period based on different 

distribution. A time series of the flow release data at barrage site is prepared for better 

understanding of the year wise flow conditions. 

Releas 
ein 
cumec 

Time series of annual maxrmum release from Bhimgouda barrage 
20000 

18000 

16000 

14000 

12000 

10000 

8000 

6000 

4000 

2000 

0 
1915 1925 1935 1945 1955 1965 1975 1985 1995 2005 2015 2025 

Year 

Figure 19: Time series of annual maximum release from Bhimgouda barrage 

It is seen from the time series that, the maximum flow from barrage release is 19136 m3/s at 

year 1924 and minimum flow value is 548 m3/s at year 1957. The average release is 5257.89 

and standard deviation is 2606.34 m3/s with coefficient of skewness as 2.433. However, the 

barrage release is mostly around the average values and crossed six times 10000 m3/s range 

ut of this 107 years' values. 
~ 

Q \ o ed data is first arranged in sequence of maximum to minimum. Further the values ,, 
,,........ .... ,...,,,~ed per their magnitude and their probability of exceedance is tested as per Weibull 

Plo r. ~ !s • on formula. The return periods of the existing values are also calculated and 
' I 

. ~tll • Jehle 6. 
u: ,G ( ,11• 

1
) ~ 

.'t ·~~~ 
~ t'.: \~/ 

~ 
&~ Vl 

c...e ~ 

6 
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Table 1 Annual Maximum observed releases from Bhimgouda barrage site 

SI. No. Year 

1 1918 

2 1919 

3 1920 

4 1921 

5 1922 

6 1923 

7 1924 

8 1925 

9 1926 

1927 

11 1928 

12 1929 

13 1930 

14 1931 

15 1932 

16 1933 

Annual max 
release 
Qmax 
(Cumecs) 

4668 

6296 

8174 

9079 

7407 

5482 

19136 

9680 

3698 

7241 

3698 

4545 

5998 

3470 

6155 

5267 

Qmax 
arranged 

19136 

14875 

12400 

11494.49 

10875 

10798 

9680 

9192 

9079 

8827 

8345 

8174 

7747 

7407 

7291 

7241 

6721 

Corresponding Probability Return 
year of period in 

Occurrence years 
in% 

1924 0.93 108 

2013 1.85 54 

2010 2.78 36 

2023 3.70 27 

1995 4.63 21.6 

1978 5.56 18 

1925 6.48 15.4 

1963 7.41 13.5 

1921 8.33 12.0 

2014 9.26 10.8 

1993 10.19 9.8 

1920 11.11 9.0 

1989 12.04 8.3 

1922 12.96 7.7 

1998 13.89 7.2 

1927 14.81 6.8 

1997 15.74 6.4 

Log 
transformed 
series 

8.4485 

8.7477 

9.0087 

9.1137 

8.9102 

8.6092 

9.8593 

9.1778 

8.2155 

8.8875 

8.2155 

8.4218 

8.6992 

8.1519 

8.7250 

8.5692 

8.7312 
-~"- 17 1934 6193 

~~1_j~ ix~ 1935 5289 6650 1942 16.67 6.0 8.5734 
·~ ~\1-,_,:in--..,~n,---,1;h'_.

9
,.---...;:.lc...: 

93
c..:.

6
-+---...:..

33
=
2
=-=-

0
-+---64-5-2--+----20_1_1--+---1-7-.5-9--+----5-.7-+---8-.1-07-7-1 

.,. ~i~ocale) •• 6381 1956 18.52 5.4 8.0809 
~ 9rret~~~-ta~1aij\~a~~rD+-1ft--l_93_7-+-___ 3_23_2-+----+-----+----+----i----~ 

~.No.-2·J~35/2024 6296 1919 19.44 5.1 8.1676 
. Q Nalid 11pto-C.1'-· 1=2·=20~29~i..1'~----=.:19;_:;;3~8+------=3;_:;;5=25=-+---~,--.----+----+-----+-------1 

·~ ~,~ -~)1' 1939 2341 6193 1934 20.37 4.9 7.7583 
· ~ O ... \-,.._.____,___-+----+-----t-----6-15-5-+----19_3_2+----2-1.-30-+----4-.1-+---1-.1-9-52-----1 

'" ::--- --= 23 1940 2429 
5998 1930 22.22 4.5 8.0564 

24 1941 3154 
5997.27 2019 23.15 4.3 8.8024 

25 1942 6650 
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26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

1943 

1944 

1945 

1946 

1947 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

5978 1954 24.07 
4442 

4229 5962 1990 25.00 

5101 5919 1967 25.93 

4629 5899 1950 26.85 

4345 5829 1994 27.78 

4890 5760 1962 28.70 

3619 5591 2002 29.63 

5899 5583 1992 30.56 

4458 5482 1923 31.48 

3919 5470 1953 32.41 

5470 5454 1988 33.33 

5978 5289 1935 34.26 

4644 5267 1933 35.19 

6381 5101 1945 36.11 

548 4890 1948 37.04 

4056 4873 1973 37.96 

4493 4866 2005 38.89 

3884 4855 1961 39.81 

4855 4787 2012 40.74 

5760 4785 1974 41.67 

9192 4764 2016 42.59 

3024 4741 1966 43.52 

2509 4717 2000 44.44 

4741 4684 1996 45.37 

5919 4668 1918 46.30 

4.2 

4.0 

3.9 

3.7 

3.6 

3.5 

3.4 

3.3 

3.2 

3.1 

3.0 

2.9 

2.8 

2.8 

2.7 

2.6 

2.6 

2.5 

2.5 

2.4 

2.3 

2.3 

2.3 

2.2 

2.2 

8.3989 

8.3497 

8.5372 

8.4401 

8.3768 

8.4949 

8.1940 

8.6825 

8.4025 

8.2736 

8.6070 

8.6958 

8.4433 

8.7611 

6.3063 

8.3080 

8.4103 

8.2646 

8.4878 

8.6587 

9.1261 

8.0143 

7.8276 

8.4640 

8.6859 

: '#.(:fa,""3i\d I 

k\J,Nu.-.l, 'JW.202'41 1968 3798 4644 1955 47.22 2.1 8.2422 
~ o;"" ¥-3•1212~·-,~-v~~'llr~....L.....;

1
!.:'.:

9
.!!:

69
1 --~

45
!.2
4
~
6

-t-------:4~6;;29;-t-----;-;19~4-;:6+----=-4-=-8.~15+---=2=.1-L---8=.4:2:2:JO 

~CF ~; 1910 3s42 4618.s1 2024 49.01 

---- - 4542 4614 2007 50.00 
1971 54 

55 1972 
4160 4583 1977 50.93 

2.0 

2.0 

2.0 

8.2537 

8.4211 

8.3333 
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4546 1969 51.85 1.9 8.4915 
56 1973 4873 

4545 1929 52.78 1.9 8.4732 
57 1974 4785 

4542 1971 53.70 1.9 8.0818 
58 1975 3235 

4502.3 2025 54.63 1.8 8.2107 
59 1976 3680 

4493 1959 55.56 1.8 8.4301 
60 1977 4583 

4482 1985 56.48 1.8 9.2871 
61 1978 10798 

4458 1951 57.41 1.7 8.0443 
62 1979 3116 

4442 1943 58.33 1.7 8.2543 
63 1980 3844 

4432 1986 59.26 1.7 8.1842 
64 1981 3584 

4345 1947 60.19 1.7 8.0809 
65 1982 3232 

4229 1944 61.11 1.6 8.0153 
66 1983 3027 

4186 2004 62.04 1.6 8.0827 
67 1984 3238 

4160 1972 62.96 1.6 8.4078 
68 1985 4482 

4056 1958 63.89 1.6 8.3966 
69 1986 4432 

4054 1999 64.81 1.5 7.7613 
70 1987 2348 

4007 2017 65.74 1.5 8.6041 
71 1988 5454 

4006.87 2022 66.67 1.5 8.9551 
72 1989 7747 

3964 2003 67.59 1.5 8.6932 
73 1990 5962 

74 1991 3086 396331 2020 68.52 1.5 8.0346 

75 1992 5583 3919 1952 69.44 1.4 8.6275 

76 
1993 8345 3884 1960 70.37 1.4 9.0294 

77 
1994 5829 3844 1980 71.30 1.4 8.6706 

85 2002 5591 3680 1976 78.70 1.3 8.6289 
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:I'' . -
3619 1949 79.63 1.3 8.2850 

86 2003 3964 
3595 2015 80.56 1.2 8.3395 

87 2004 4186 
3586 2009 81.48 1.2 8.4900 

88 2005 4866 
3584 1981 82.41 1.2 7.8808 

89 2006 2646 
3525 1938 83.33 1.2 8.4369 

90 2007 4614 
3470 1931 84.26 1.2 8.2332 

91 2008 3764 
3320 1936 85.19 1.2 8.1848 

92 2009 3586 
3238 1984 86.11 1.2 9.4255 

93 2010 12400 
3235 1975 87.04 1.1 8.7721 

94 2011 6452 
3232 1937 87.96 1.1 8.4737 

95 2012 4787 
3232 1982 88.89 1.1 9.6074 

96 2013 14875 
3154 1941 89.81 1.1 9.0856 

97 2014 8827 
3116 1979 90.74 1.1 8.1873 

98 2015 3595 
3086 1991 91.67 1.1 8.4688 

99 2016 4764 
3027 1983 92.59 1.1 8.2958 

100 2017 4007 
3024 1964 93.52 1.1 8.6991 

101 2019 5997.27 
2646 2006 94.44 1.1 8.2848 

102 2020 3963.31 
2509 1965 95.37 1.0 8.2362 

103 2021 3775.02 
2429 1940 96.30 1.0 8.2958 

104 2022 4006.87 
2348 1987 97.22 1.0 9.3496 

105 2023 11494.49 
2341 1939 98.15 1.0 8.4379 

106 2024 4618.81 
548 1957 99.07 1.0 8.4123 

107 2025 4502.3 
8.4718 

,___ -- Avenll!e 5257.89 

~\ A_~-~Dev 
0.439 

2606.34 

(/ fP V ""--~~ 
-0.436 

~ -· .L Cs 2.433 
"11 ..;1111:inll" • 

~ 
dt0ca e) 
n a,a\hand 

' 
~h.· j.l\,>,?Mlil•I ~- andard deviations are also obtained for the log transformed series are 8.4718 

Q\Yand 11pto-03-·12-2O2 , 
0 and 0. ecs respectively with coefficient of skewness as -0.439, basing on which the 

~~- cOfi~~-v~ues for different return periods are obtained and mentioned respectively. 
~ --

~ ' ~- V c:~ ~ 
cE 
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A. Normal Distribution: The normal distribution is applied to the given data series. The 

frequency factor is obtained from the probability chart corresponding to coefficient of skewness 

= 0 and different return periods. The calculations of estimated peaks as per normal distributions 

are mentioned in Table. 

Table 2: Discharges at different return period as per Normal distribution 

T KT Qmeao S.D. 
QT=Qmeao+ 

KT*SD 

5 0.84162 5257.89 2606.34 7451.45 

25 1.75069 5257.89 2606.34 9820.79 

50 2.05375 5257.89 2606.34 10610.67 

100 2.32635 5257.89 2606.34 11321.16 

Note: The values of mean and standard deviation will remain same for all the distribution. 

Log Normal Distribution: 

The original data series is log transformed and its mean and standard deviations are obtained 

from that log transformed series. Mean= 8.4718 

St. Dev= 0.439 

Coefficient of skewness (Cs)= -0.436 

The frequency factors remained same as that of Normal distributions considering coefficient 

of skewness= 0. The derived forecasted floods are mentioned in Table 

Table: Discharges for different return periods from Log - Normal distribution 

Qy= 
T KT Qmcan S.D. exp(Qmeao+ 

KT*SD) 

0.84162 8.4718 0.439 6913.78 

8.4718 0.439 10304.67 

8.4718 0.439 11771.02 

32535 8.4718 0.439 13267.43 

,~ 
~ V ~ . Of=.,,·, 

(311~ 
JE..... 

C..b 
.,,.,,, 

E.,E 11 
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L 

PT-III Distribution: 

The Pearson type-III distribution is applied to the data series corresponding to the mean and 

standard deviation obtained from the normal series. The frequency factors for different return 

periods are obtained as per the coefficient skewness values available in standard frequency 

factor tables and it is same as that for normal distribution. 

The mean, standard deviations and coefficient of skewness obtained for the normal series are 

5257.89, 2606.34 and 2.433 respectively basing on which the discharge values for different 

return periods are obtained and mentioned in Table after retrieving the normal values out of the 

log transformed series. 

Discharges for different return periods from PT-III distribution with Cs= 2.433 

T Kr Qmeaa S.D. 
Qr=Qmeaa+ 

KT*SD 

5 0.53058 5257.89 2606.34 6640.76 

25 2.257909 5257.89 2606.34 11142.77 

50 3.031408 5257.89 2606.34 13158.77 

100 3.815069 5257.89 2606.34 15201.26 

Log PT-III Distribution: 

The Log Pearson type-III distribution is applied to the data series corresponding to the mean 

and standard deviation obtained from the log transformed series. The frequency factors for 

different return periods are obtained as per the coefficient skewness values available in standard 

frequency factor tables. 

The mean, standard deviations and coefficient of skewness obtained for the log transformed 

eries are 8.4718, 0.439 and -0.436 respectively basing on which the discharge values for 

periods are obtained and mentioned in Table after retrieving the normal values 

sformed series. 

Q r different return periods from Log PT-III distribution with Cs = -0.439 

~: /-- V l __ 
(3u\,~ l6- c£ 

GG 
12 
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Qr= 
T KT Qmean S.D. exp(Qme.an+ 

KT*SD) 

5 0.855602 8.4718 0.439 6959.296 

25 1.591938 8.4718 0.439 9618.566 

50 1.813288 8.4718 0.439 10601.31 

100 2.00247 8.4718 0.439 11520.44 

Gumbel Distribution: The Gumbel distribution has been applied to the same data series and 

frequency factors are calculated from the equations. The forecasted floods for different return 

periods are estimated and mentioned in Table. 

Discharges for different return periods from Gumbel distribution 

T Alpha (a) u 
Yt=(-ln(- Qr= u+o(-ln(-
ln(l-1/f)) ln(l-1/f)) 

5 2033.187 4084.333 1.49994 7133.99 

25 2033.187 4084.333 3.198534 10587.55 

50 2033.187 4084.333 3.901939 12017.70 

100 2033.187 4084.333 4.600149 13437.29 

Discharge value from Gumbel Distribution has been considered as design discharge. 

6. Hydraulic Modelling 
Hydraulic characteristics like water surface elevation are crucial for understanding floodplain 

behavior in response to flow. Hydrodynamic models, now primarily computational, simulate 

water movement to study river hydrodynamics. HEC-RAS is one such tool used for modeling 

~e~els and floodplains. Hydraulic modeling helps countries like the U.S. plan flood 

mit1 f n easures, including bridges, levees, and dams. Numerical models use mathematical 

epresent water movement, incorporating factors like land use, conveyance, and 

• t to assess river impacts on surrounding areas. 

~ 

6.1 HEC-RAS Model 
~ORAS, developed by the USACE, is widely used for calculating river hydraulic 

chatacteristics through water surface profile modeling. It requires river cross-section data and 

up~ flow rates to compute water depth and ve;;_using the~ eq::on. The t:~ 

~ ~"- ~- ~ 
C...l=... 
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integrates with GIS to overlay water levels on a Digital Elevation Model (DEM) for flood 

extent and depth analysis. HEC-RAS supports both one-dimensional and two-dimensional 

models, recognized by FEMA for flood mitigation planning. However, India's challenge lies in 

the lack of gauged rivers and limited accessibility to high-quality hydrologic data for hydraulic 

modeling. HEC-RAS remains popular due to its reliability and free availability. 

The general data required to build a hydraulic model are 

1.) Surface roughness values typically derived from land use/land cover (LULC) data 

2.) A digital elevation model (DEM) derived from topographic data, and computed hydraulic 

data ( discharge and stage). 

The surface roughness values can be estimated from satellite imagery ifLULC datasets are 

not available. The DEM forms the conveyance area of the model, and thus, can greatly affect 

the output of hydraulic models. 

6.2 Data Needed for Model Development 
There are three main data inputs required to build a model. 

• First is the discharge or flow of water entering and exiting the model. The discharge 

flowing into or out of the model and the corresponding locations along the outer 

perimeter of the flow area are referred to as boundary conditions. 

• Second is the Manning's "n" roughness coefficients representing the land's frictional 

resistance to flow derived from land use data. 

• Third is the topography of the model area in the form of a digital elevation model 

(DEM), which is for which I M DEM has been aquired from Survey of India, 

Dehradun. 

6.3 Software D~ployed 
ArcMap 9.3, a GIS software from ESRI, was used in this study for most GIS tasks, with HEC-

-,u.....,_-.: to prepare input files for model and visualize hydraulic modeling results as inundation 

HEC HMS was also deployed for determining catchments delineation & 

L"' ... 1 - n. The final flood inundation maps were created in GIS. ~ ~b,""''f ·;;.i}'I':: 

\,ft-'\~-) 
fliP • .~ ·1 __ ci _ t Analysis and Physical Validation 

•-For -v~ ~a.ti h, the modeled flood extent of flood is to be verified physically with concerning 

@necrs' 6f the dept along with team of consultant and necessary changes were incorporated 

l 
~ 
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based on field inputs. Flood lines were also reviewed using software like google earth and 

various satellite imageries. 

8. Sensitivity Waterway 
The estimated discharge at 25-year return period for each flow change location have been 

considered to calculate the required channel width or Lacey's Waterway In boulder reach of the 

river, the practice of providing waterway varies a great deal. The waterway ranging from 0.25 

to 0.9-time Lacey's Waterway shall be provided depending upon the topography prevailing at 

site. For present study, the areas where the natural waterway is less than 0.65 times the Lacey's 

Waterway has been considered as sensitive. (Source: Theory and Design of Irrigation 

Structures by Dr. Varshney) 

9. Result & Findings 
The flood inundation area map has been prepared using flood propagation modeling using the 

"optimal" values of the roughness parameters obtained from an automatic calibration 

performed with HEC-RAS in GIS environment. 

The return period together with computed water depths and rate of flow are used to derive the 

hazard map. In this study, discharges at defined return periods were considered and average 

bed slope was used as boundary conditions for each cross-section. The modeled and actual 

flood lines of 2013 are matching and hence, the selection of normal depth as boundary 

condition is appropriate and reliable. 

10. Flood Lines Demarcations 
After conducting a joint field validation, the process of demarcating flood lines involves 

marking specific points along the river's floodplain at regular intervals of 50 meters. This is 

done using GPS devices, which provide accurate geographic coordinates for each point. The 

_ flood lines are marked for two specific return periods: the 25-year and the 100-year floods 
&1,u 

/; ,fr_ . ' o d Protection Measures 
// ttlement along the river has been considered as critical areas and the same has 

required minimum waterway. Critical areas are determined for analyzing the 

n required waterway. The required minimum waterway as worked out above using 

'°'~ •;5, quation was compared with the natural water at 25-year return period flood. 

~ V ~-
~\ ~ 

E.6 
15 
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~cxclC"I cITT >!<WT m s<l :r,: ~ ~ ~ffilff -~S-!i<f>-i ~ >fft(f ~ cITT ~ fi,lll4'1 

fcITTTr lTm ~ ~ ~ 4-N\Ji~d ffl5 -<-115I<-l<f> ~ vfe>f ~ ~ €:li5Ic!.xl~lc!. &RT 3TcrTTf 

cfRTm lTm fclJ' "'3cffi ~ c#t ~ Wx xf!S-!i<f>1 ~ 02 wrn m ~k1,fa ~ ~ qTT 
~ cITT" ~ \i11~,ft I 
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Latitud~: 29.936176 
Longitude: 78.15'135 
Elevation: 287.55±2.5 rn· • 
Accuracy: 3.79 m 
:Time: 02-01-201612:52 
~ote;_g(!Qga dem survey 

4>1~16'1~ -m-f<fq) ~ 

ffitj1~ ~o'5 5Ra1~ 
.mail: idharidwar@gmai/.com Website: www.uttarakhandirriqation.com 

/ 
("$'.wfu,~) 

-Ht\l4cfi ~ tfiP, 

~~~, 

4b 

' 
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\ !~lit.4fVl•t vtJ·•1 I/....,,..,. a-: 

tRR ,-,o~ 10 !/1.flOl~-li·i!·lrrigauor: and Minor 1rrigat1on Departmer.t ~- • ~: ~ 7q 3 1n~sa221202£ 

~ 6Riifi< ~ atwtl•fct '1f1tT ~ ~ ~ q~~Uj ;;::/i~ ij ~ ~ q;1 ffl 
.~ ctt qlut•n ~ ~ 114.43 ~ ci; fl~.\4 -q ~ ~ ~ R~i¢ 23.012026 cm 

~ +f6\f4q $1' ~ell 11 ~1,fhJ tt~Rt <lft' ~ ~ i$T 4>149_«11 

-aqRe.@ ~ci,1.fl,1°1 :- . 
1- ~ ~ ftffi ~- ~ fflq, ~ ~. -dtt\\(\,&U-5 ffix=R I 
2- ~ ~ ~. ~ ~. ~ fcl,:rrrr, '3ffi"1t~ 0-s ~ I 
3- ~ ~ ~. tkin$c.f>I{ Pl~'t,,1-1 fcMrl. ~ ~l\1111 3TTlIT1T I 

;,:, 

4- ~ ~~ cf>8ql81. cTfre ~ ~ ~). ~ ~. '3riFff,@O,s I 
5- ~ ~ "Tffi. ~ ~. ~ ~. 5~i;N I 

~~ ~ S-!61G~ ~ ~1:ifl(l ~ $T ~ clTT ~ q;R ct1 ~ ~ 
q;ffl ~ Q~121a mvRT ~ ~ 1l ~ 3lf?itia1/~ ~. ~ fcMrrr. 
8RGt~ GRT kRje\14,.;:01 cf> im:zr:r ~ ~ <!> m 1l 3fcf1@' 'qR"]'<TT 1Tm fin .,tr 1l> crr-:rr 
FctH1-<'f ~ ~ cf>1~aq51-.11 am ~ qft vrmt ~ 1 ~ ~ wr ~ ~ qRc1Rfo mm 
ffiIT i ~ cfilltt1i:151xi GRT rJcfr ~ ~ ~ ail ~ .'i ~-~ "qx ~ q)T<l ~ ~ 
t ,· fflC"iH"l ~ ~tn~~I($ xl "IDl, ..ti-a,~ 1l~fH {fq) ~ ~ Wfl11T 50.00 %oirto EI m 
~ offl&ii4Ff fqffi 25 ~ o/l 100 cl1f cfiT ~fl~ 50-50 ~o '$ 3Hixlc-1 'CR "WITTl ~ 
t I ~ ~ ~ ~ wr 7To-i fcl>m "lf<lT t I ckl'1H 1l ~ ~ ~ ~ ~lftttt 1!R 

~ ~ ~o 632/2022 tftocf>o ~ iRT1, (3ffi"<l-&O-s ~ <f 3FlJ if~ "qR W ~I~ lIT0 

~~~~ ~ ~ ~ cf> aRT 31.03.2024 ~ ~ TfGPfl qR8'~ 01 ~ f11'1i4>--t tg PnH~1t1 fcnm 
. _,1a0:-

\~ ~ (Ji-,.- ,rm I 

~ .1 ,,~,,~ fcM'r7fm ~ ~ ~ 'Q'x ~ Rlitdl4-<Hl \1'RT <.fTGAT 'c6T UMt;IRcf> / 

~ d¾y .....,.:,a=qq'),ft -qn:rr .,-rff ~ I ~ ~ ~ ~ :J;Ulqffil ~ fi:lt1clllH1l cfTT ~ mR mff 'sC? cITT<l 
~ fiY<lGf~ ~ ~ -q:uT fctm vfR ~ A4~1ci m ~ fit::s:ifa 'QGR cGr ~ I 

t)\V 3R'f -q ~ ~ ~ cnT E.1.-i.lcllG ?JR" ~ ~ ctt' ~ I 
4}-".iufq~ r1'\~ • Digitally signed by 

i- ~ GARIMA RAUNKALI 
~ /'f-..,;·;1 Date: 29-01-2026 

~6'}..., 14:14:58 
~ :flct>~ 
~~, 

01 -.,@'{i(!IU,s tIRr-{ 

ftrerrt ~ ~ ~ 4?1°1 311'11•1~ ~~~ 
. to q-;:ifq~ ~--97542/2026 

as-<i\., : fa91jq, 1A. Gfiiiqfl, 2028 
afciR:r© 0+:1R1Rta wt :tl:cf1J!-I E o1,g~g; ctmfqrtfr tu Rf!fq :- I 

1. ~ ~- ~. ~ fcl,wr, BctN1&0-s m 1 
2. aa:A1cri1 Qx1+-!~1~1ct1. ~ lll\ii-11 311m1T, '3ct1x1-©o,s ~ 1 

~ ~ ~. ~ fcriwr, '3ct'l-<l-©0-s, ~tl-<liiwi I 
4.~~I 

n 
O.'QC 

l, ~ ,.1makh 
k jJfo.-..:~ 35/2 

Q Valid yptt>-03-12· 
0 

5.~~, 

1 

file NC. 11\1\ 2-1o,10,11,20U-ll-2·lffl!IIWII all!! Minor lrriQlltiOr Qepartnent (Computer No. t7~4Z) 

-~ 0~ \ 

e,6 oll1U~, 

1gitally signed by 
ARVIND SINGH PANGTEY 
Date: 29-0J~~2;2§. 
16:42:13 ~ ~-Nr&' qjanfr) 

tfycm ~, 

'···-•-J •--- -~-- ~-- "oc:uAO r:n,.,at An-VG. RC • IAAIGJ.TION lfrt!Jiltton and Minor 1rr1oat10n Department on a,oviou 06,0l pm 
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~ ,~ ,10 1\t ,~ hii/ A I& r/ ii;, ~fr ;pc) 3--11'1 ft lJ 0 ch I £a@ 

~ ),~r, 
~ (f,LJ) 

j • :£.Z&J ~-r,ri·(' ,~~ ~ -fa-~ ~ Qft J( 

~ • ~ ~ &1 o [ 6il~~ cl} ~ 14tJ £ di I~ r/bjr,] ~ 1? GI~~ , 

3. dRb[ ~2 J a-; '1I/Oa,1.n· dvl~ ~;}ff)[ dE•<l&o-/ 
u_. 'Jf10~,,.kl '1{1~u--rfT 1if-<l1$ 2-40J, :?R ~tz· f 

I 
l 
f 

I 
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3Tf tf<J~~l trf1 
lfF (F;x) ;i~;t,M;· t~Ti~l i:;l).,;ri1 iLl ~tg~ ~]?; ~fvf ir t•lrPll ;·,. -~llJ1 i'fir>lf~.Fn rfw r;o iin,irlfro tMif; d 

;, ;~ (,~ l!l'S 3.f ~ :;111 -~~1~'1'11 ~i:Fl ~ j~rz.1 ~ ml ft'u-r~r-\' l 'i=;-,T ~•;l:j1 ·l1 3Q?fwl ~ QPifi~o.S: ?lf f;';-r~a-;, ;:r,.r,~ 
·•·' ,.;rt1,1p .-i·):-1 ·;_1·111'" T:t;.:t·:'-" ~ l • -t..:.. ..~ ft..-~ • ; I 411 v-1 "· • ,._, t \"'f-.11 p 

I _ --:>7_¥" .'.],nj .' ~.d:;h~ ~ Ql~ ~ cn1 ~~,~ ofl~'r5runrrf.~rn=:m ~ ftdtt a? 31TF.ITT" m: ?Tr __ 3~~ r1'd ~, 

\ ::~ ~ ~ .-h, ::SG·rn' ~ -a=-,-iom,.11 cn1 0R1fog 3nt:m TIT~ 3w!.!2TT ara: ~ ~ mr filBi!-d er::-.-k,... 1 

~r-= :F ,'.iW•'lk• -::fi' Oid N<>A -;-n 1,TldllGt@ ~T $ 3-!T~m 1;'t 1.111.:~u11 3Ml.!~;-lcr!T °GR1 7F,7. n~fi,,1 rf.t ~lfri:rr ~ : l ' ' ' 1> '".) ~~-~ ' • ' ~ • ' 

, .:,;~. 3~. ,·i-~JOk-1 ,fr,~t-:nut, «.liq, ~m1~r?fUT J➔f?~. ?01? ctr um R -=#~ <rfa-c1.df (l)nR:ir:;·, 

• :;-~~:-~71 3~ '$ .!lv:Jolrl) 3~ t!i:15" 3ffi' c!T rR ,{fc·e1f8ki '1114-~ ~t?T m1 fuft5<'T "ffi7 ~ a':" 
::-;-m ~ \.l~lt•i& at ~m=t ~ q51' affe, $ 3Li<41t1I t.g, wfaR;r~,; <ITT ~Gt@~ cm~~ ~i;l' 

i=-=-2t ii ~1cfcll~1itrc1 omr ~a-qli~i:-1 1$'C! ~ ~ cm-~ci- ,!.-Jw.,fa tJc:laf ~ i 1 
C. 

l: 1 qfc1Ri~· ~~,11m:,--w.rvtror,.~, 7t~flittr:il, cpfrlf, ~me:-~,~~ ftrq;m, ~ 
, Q461C1 ~, ::S1c1¢1$1, "1'c=r qQqe,ij, ~ 3~ir~c£rn~~, 

I 2 ~~ trrcf>', W:-fcf5l~. ~~. ~ 3~~Elcrt. ~-~l:R iM ma~!. 
~R irffi tg 3~ ~ ~~<r€f ~ mer 3~ tr.,) fu5-Tcffl'~~m 3c:-t~f..i-' '' 

1~ ~ ~-~ ~ oTcl' 3~re cITT ~: li~?I ~~ ~"t'Rr qR11 szl 3cm Zr 

\"Cfitzy;r 3iflt-&I05 Q~G'lc1 ~ ;'S cfRTm ~. ~ ~f'>r ~'le!~ feEJcf!lil for.fflur, 'ffl;, 
. i

1
~-~fiuf 3fcR~ ~ i, $T f<:!t1JilirJ &J;<Hl'i:.t§lc:;ii! 35 mff~Tcf oci ~ 3~ 1.5 cf ~I:,· 

!i !cf51 3n'Octictifl ~ 7.50 -aft .. Sferm c!t ~ cf51 ~ (lq) ~tilf«'fa-if0 1 ~ 'Srlmrcr£'.l' ~1
1
: 

11 l-m2l" 3l1-ftcrill i?l""J'fT fcp-~~ ~ alq~ot ~ ~c;il ~I fara:dirt ~ ffl cp'r ft<rn'I" ! 
j~ High Flood Level ;g- 9lWl <l5l o-.!.i<ij_?\cfl Plin~h, Level 1.00 ~ irnr litl ~ ~;

1 

! ~fjq~GI ~-Gll cf.>I' i-1Jffea ~<rtfif ~~mi cl5Tot cp m~ W2l" ,:1flH6t

0
s Q.!ldli:1 ~\\ 

i i ; "ll -crir~ t 3mrcrfa ~ 'Q'5T fcrl!T i3f1a'lT 3TIQ~ ~ iPrr I : I \' 
I , .;;,;,,r;-

1

, ,,, ,;; far,'!,i ~ g f.'I> = ma,11 Jiln :i,fu1!:::,ili '11JMll ";1 jij ~m i\at ail a,t<, \ 

! ~ ;.,: f~2. "Ef; ~k·~ f?,ck.!;,s c.aftralll ~ 3-0uf'nm "Qc! ~ 1rcf.;m1arrq; ~~f511Ji ¢£am), -gt~R if-: 
l :.- .,~ -cil # fff, c:1 ~ ~ fucr7r a5T f2.lf8kl Fi-cr -a:i' ~ ,,11-.~ 3fR" "3'3l' m: {➔ iR.14' ~ "it Rl-r.11?.. ~ ~ tTQ=t:r·' 

'1. ·f-1-J-? 71T "6-1ciif~T? CDT'~' ctr timrurr ctr 3tfct,:t 3i(~ 0177.T ,:f: ( ·,,~;.f,,Jlt 1 JI" •- ;-•--.:,. ;,.,t Iv'. .... .. r.; - 1 .._~~--,, ,, i 

lfturrin _ YJP1fo,~ ~ fuiJw,,51 i~ m.ram-ui ~c1aip;e; w1~1r:di $ r~.D~ft!T ~ ~T3~~- -gmT7 ~i.'.l~ \ 
1 3'7&-:""lld, 1~ m~, 3tllt-atns, ~~ $i'.°'lildl$c ~~T= www.har1dwar.n1c.m i..:=· ~ 
1 www.uttarakhandirrigation.com i'f5 ?..1T:?-l-"t.lfe.r 3,fb~1RTI 3TI~. f~~ ~5 ~!~ll'J(. \ 

e.fti;i{ f!i.f f~f.RDrit, 5RGR a> cf.>lc!JIC'I~ cFt an -:]lTfl~fl ~. I 
.. ~·~lto-d rc.Jq711T;;: ~ °5f7.617. ~ afMf&,cr v;rr.:R m-r 7;TfrR, ,J11cr1 1'S-kt1(fi'1 m. ~pr21 [l&,'~1. ~j::., 
~ ~~. Oc:r, .. , irur., ~ITT 715T aTTlfl' 71fJi:HR,1r1 i I 3WfiG <i:I.J"i : 

rr-..{~.:i r;oJ:t~llfd,1ul.f1.;o; .IJ~ .2or1 ~ ~ 

• ' 
pto-JJ-12•2t, 

--
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'3ct'1xl~o'5 ~llti-1 
ffitjl~ ~ 6fRp Plli-3f01 olj+iltl-02 

tuQ-5fiqcl) ~-72509 / 3 (,"Cl 

~$xl<i:..=t= R-1ict>, 2 t Cpxq.ft, 2026 

l=!T0 ~o\Jflnito 1f ~'ifG!a ~ ~ ~-102/2022, ~ ~ 

~ Gct'lxl~o'5 ~ q 3Rl cfi" ~ 1f tim ~ ~..:iicf> 10.12.2025 cfi" 

3lj4lc1--I 1f ~-,icf> 23.02.2026 cB1" ~ xj-=ic11t cfi" 1~'1d ~:flJ..ticf>-, cfl- clctJ..tH 

ft~ cfi" ~ 1f ~~ tf?f GIR!;it>1 ftp<) ~ ~ ~ ~, Gct'lxl{51°'5 ~ 

cfl- 3m ~ ~. ffitj I~ fcrwr, \ic"d '<I~ o;g mfFl <ITT ~ TTP<TT \JlIBT ~ I 

/ 
(ft~-1 ~ 

fflcf/~~fflcfl 

toq-511qcl) "ffl§lTT-72509, a4R-1ifcba 1 

~ffia.tftl PIS-.i~ ~d cf>T qq-11~ ~ ~lq~~cf> cf>l~fo,6' fill ~ :-
1. ~, ffiil,~ fcMr1T em-~ m ~ ~ ftp G4flcffi cflG !.lcf>xo1 "B 
~ xj'1 cj I~ qft-~ ~ ~ ~~ tf?f ~l fGJ d ~ cm-cptC qR I 

2. "xj~ ~ x101~a. ~omo3ITTo, l=!To G'tile1+-1 .-{Jllllc1ll, ~ RC"'C'11 I 

3. ~ f.wft-~, ~ ~' \ifd'{f{SIO,§ mfFl em-~ ~ '151Gll 

cfi" fi $11 rt 1ci I 

4. ~ ~. R:ii11~ fctmlr, Grox,~ 0-s, ~i:\-<1~--11 

791


