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No. SWHD/NIH/2024-25  
Date: December 4, 2024 

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

 

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

Ref.: Your Letter No. 6710/ स िंकामिंवा/एन0जी0टी0    Letter dated 14-11-2024 
 

Sir, 

With reference to above cited letter the proposed ToR for the study “Flood plain zone delineation 
of Varuna and Assi river” is enclosed herewith.  

With 

Regards, 
 
 
 

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

 
Title of Study: Flood plain zone delineation of Varuna and Assi river 

 
1. Introduction 
 
The Superintending Engineer, Irrigation Work Circle, Varanasi has awarded the study “Flood 
plain zone delineation of Varuna and Assi river” to National Institute of Hydrology, Roorkee. 
The study will be carried out as per direction given by Hon’ble  High Court of U.P. Allahabad 
and Hon’ble NGT. From the initial discussion with the office of the Irrigation Work Circle, 
Varanasi, 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. 

 
2. 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 frequency 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 synthetic unit hydrograph 
(SUH) 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.  
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Flood Plain Zone Demarcation 
The hydraulic model will provide the flood inundation extent for 100 year return period flood. 
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 intervals (200 m or bend to bend) will also be 
provided for further use. The Irrigation and Water Resources Department, Govt. of UP after 
verification/validation of the line may takeup the work for physical demarcation and 
notification as per necessity and directive of Hon’ble NGT. 

 
Figure 1: Flow Chart for flood plain zoning study 

 
3. Data Requirement: 

SN Data Source Responsibility 
1  Historical Observed 

Discharge and Water level 
data  

CWC, Govt. UP Sponsoring agency 

2  River Cross-section Survey Sponsoring agency 
3  High resolution DEM SOI, Drone Survey Sponsoring agency 
4  CartoSat DEM NRSC NIH 
5  Structures  (bridge, 

barrage, embankment 
etc.) 

Govt. UP Sponsoring agency 

6  Previous Flood inundation 
extent from satellite data 

NRSC, RSAC-UP Sponsoring agency 
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Duration of Study: 
The study will be completed in Six months from the date of award of work, supply of data, and 
approval of Director, NIH Roorkee. The proposed timeline is given below: 
 
SN Activity Month 

1 2 3 4 5 6 
1 Catchment delineation and selection of river reaches        

2 Data collection and Processing       

3 Flood frequency analysis estimation of flood for 100 year return 
period 

      

6 Hydraulic model setup using HEC RAS       

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

      

8 Submission of interim findings for discussion, result verification 
with sponsoring agency. 

      

9 Finalization of delineation of flood plain       

10 Submission of draft Report       

11 Submission of final Report       

 
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. 
 

 
4. 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 and 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. 
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Trfrq rrEtr uiil trirrf,
'\National Mission for Glean Ganga

File No.: TElSlzozz-Olo ED(TECH) NMCG Dated: ol.t December, 2o2Z

Tp,
,rfi/toRAIPL,

goz,Ozone House, Khare Town, Dharampeth,
Nagpur - 44oo1o

Sub: Treatment of Assi Drain via Advanced Oxidation Process", Varanasi, Uttar Pradesh under
Namami Gange Program

Rcf:
1. GEM Bid Number GEMIzoz3lBl3t757tz. Dated z4lo5lzoz3.
2. RFP Ref No: TEl3/zozz-Olo ED (Tech)/NMCG.
3. Online Negotiation Meeting at rr AM Dated ogltt'lzoz3.
4. Your letter dated oglrtlzoz3.

Dear Sir,

This is to notify that your bid for the execution of the " Services for removal of pollutants from Drain
u,ater through installation and commissioning of Advanced Oxidation Process AOP or any Similar
Treatment Process for drain joining River Ganga at Varanasi", Uttar Pradesh, under Namami Gange
Program for the contract price of Rs. 4o.oo cr. (Rupees Forty Crores only) including GST,
is hereby accepted by competent authority NMCG for a period of two years. The contract may be
further extended for one or more years subject to satisfactory performance and requirement
assessment by NMCG and guided bythe General Condition of the Contract, clause no. 14 - Contract
Extension, Pg no - z7 of the RFP.

2. It is requested to furnish Performance Security for Rs. 1.2o cr. (Rupees One Crore and
Twenty Lacs only) in favor of the Project Director, SMCG-UP and valid beyond 6o days form
the contract completion period, in the form and manner and as per terms and conditions of the
tender documents within 15 days from the date of issue of this LOA. You are also requested to
execute the contract agreement within z5 days from the date of issue of this LOA.

g. The contract price as per rates quoted are tabulated in Annexure-t.

4. Technical proposal submitted by you shall form a part of the contract. In addition, a detailed
work plan for the project needs to be submitted to SMCG-UP for their appror,'al, if required,
through combined site visit and the approved work plan shall be made part of the contract
agreement.

S. The flow monitoring mechanism shall be as per the RFP. The same shall be clearly articulated in
the work plan and flow data management shall be approved by SMCG-UP and shared with
SMCG-UP (R)/NMCG, so that the same is made part of the contract agreement. 

A .,uiq

-U

q_
V{.W.fr.fr., (sa {rlfir r-drtrq. qd ffisTErt. Tfr ffors *{ Trn rrrur frrflrT. ,r"6 sron)

qem ilf,. twq qrc qq {srrrd ¤B{q. -*.te, T{ ftd-rroooz
NMCG, (Ministry of Ja! Shakti, Depadment of Water Resources, River Development & Ganga Reiuvenation, Govemment of lndia)

First Floor, Major Dhyan Chand NationalStadium, lndia Gate, New Delhi-l10002
Ph.: 01 1-23072900, 23072901

Annexure-3

603



6. Papnent Schedule shall be as per General Conditions of Contact, Clause no. t2 - Payrnent, page
no 26 of the TFP document.

7. SMCG-UP shall be the appointed authority for monitoring the performance of the plant and
verifi cation/r,alidation of the monthly per{ormance report.

B. The payment shall me made by NMCG after approval of the monthly performance report rvhich
should be based on Third Party assessment.

g. Please acknowledge the receipt of this letter and convey acceptance of all terms and conditions
with 7 days of receipt of this letter to SMCG-UP with a copy to NMCG.

10. SMCG-UP shall issue the requisite 'Notice to proceed with work' upon receipt of your
acknowledgement, receipt of Performance Guarantee in full in approved form as per RFP,
approval of work plan and signing of contract agreement. Other terms and conditions of the RFP
shall prevail.

rr. The Oxidation plant shall be fully functional within three months from the issuance of 'Notice to
proceed with work'.

rz. This is a performance contract (service contract model), and hence the approved rate would be
reduced by 5%for the entire period, if the starting date, as agreed for service delivery, is breached.

13. The system to be put in place and treatment of Assi nala must be started within 9o days as
proposed. If contractor fails to achieve the timelin e,the r%o penalty will be levied on per day basis.

r4. NMCG/ SMCG-UP will monitor the progress of the work on a continuous basis.

15. As deliberated in the EC meeting and recorded in the EC minutes, the payment will be on the
actual treatment quantity and no pay,rnent will be made during the monsoon season.

16. This issues with the approval of competent authority.

Your Sincerely,
For National Mission for Clean Ganga

O*
1fudr< giaR)

frlqEF' 1qndf,flr), r'aa-rffi

Page 2 of 4
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Copy for kind perusal to:
r) Project Director, SMCG-UP

Copyfor information:
r) PPS to the Secretary, DoWR, RD&GR
z) PS to Director General, NMCG
3) PS to Executive Director (Technical) / PS to Executive Director (Projects) / PS to Executive

Director (Finance) NMCG
4) Guard file

AE

+

Page 3 of 4
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S. No. Activity Unit Fixed Cost per day
(in INR)

1 Service cost for providing
committed water quality of drain
water

MLD z9,B5o/-
(Excluding GST)

Annexure-t

Assi NaIa

"AIl cost to be inclusive of all T & P, POL and labour components complete.

Contract price has been derived as below:

Contract price is Rs 29,85o-/ per ML excluding taxes for two years' contract as per T&C of the tender
document. The payment shall be made on actual treatment quantity and no payrnent shall be made
during monsoon period.

Considering a wet period of 3 months and average flow of zz MLD (flow varies from r5-3o MLD),
the maximum fund outgo in the project shall be Rs 4o.oo cr. (Avg flow zz MLD X Discounted rate
Rs z985o/- per ML X t.r8 (GST) Xz4o days per year (excluding monsoon period) X project duration
of z years).

G

-

Page 4 of 4
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Project: treatment  of Assi drain water via advance 
oxidation process  (Package- 14, Varanasi) 

 

Client:  
National Mission for Clean Ganga (NMCG) - Union body 
State Mission for Clean Ganga (SMCG) - State body 
 
Vendor: Ozone Research Application India Pvt. Ltd. 
(ORAIPL) Nagpur (MH) 

 

Ref. Doc. of Work Order:  

1. RFP ref no ._TE/3-2022O/oED(Tech)/  NMCG. 
2. Bid No.GEM/2023/B/ 3175712/December 2024/ 

 Details: Advanced Oxidation Process AOP or any Similar 

Treatment Process for drain joining River Ganga at 
Varanasi", Uttar Pradesh, 
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2. Table of content: 
 

 

Sr. No. Description  Page No. 
1 Cover Page 1-1 
2 Index 2-2 
3 P&ID 3-3 
4 List of Equipment’s Installed  4-4 
4.1 Geotube  4-1 
4.2 Sump pump 4-2 
4.3 Air Compressor 4-3 
4.4 Air Dryer 4-4 
4.5 Air receiver tank 4-5 
4.6 Oxygen generator 4-6 
4.7 Oxygen receiver tank 4-7 
4.8 Ozone generator 4-8 
4.9 Ventury Injector 4-9 
4.10 Dosing Pump 4-10 
4.11 Oxygen purity analyser 4-11 
4.11 Ozone analyser 4-12 
4.13 Due point temprature 4-13 
5 Operation philosophy  5 
5.1 Oxygen generator operation philosophy 5-1 
5.2 Ozone generator operation philosophy 5-2 
6 Waste recycling system 6-6 
7 Pollutants 7-7 
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4. List of Equipment’s installed: 

 

4.1  Geotube :-The Geotubes are also known as geobags. 
They are containers that are hydraulically filled with a slurry mix of sand and 
water. The hydraulic pressure helps to transport the sand along the inside of the 
tube, while the water will dissipate through the permeable engineered fabric, then 
the sand will settle out within the container by gravity. 

   
4.2  Sump pump:-A sump pump is a pump used to remove water that has 

accumulated in a water-collecting sump basin. 
 

 4.3:- Air Compressor: To compress air at required pressure and flow as source to Air 
Dryer. 

 
 
  4.4:-Air Dryer: PSA based desiccant type Air dryer is used to remove moisture from 
compressed air. 

 

 4.5:-  Air receiver tank: Air receiver tank is used to store compressed air which will be 
further supplied to oxygen generator module. 

 

4.6:-Oxygen generator: To produce oxygen from air. 
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       Oxygen Absorbers: Dry Air from Air dryer are fed to PSA based Oxygen absorbers to 
remove nitrogen & pass oxygen. 
       Oxygen Receiver: Buffer tank to store oxygen. 

 
 4.7:-Oxygen receiver tank: This tank will be used to store generated oxygen which will be 
further supplied for ozone generation. 

 

4.8:-Ozone generator: To produce ozone gas from oxygen feed gas using corona 
discharge method. 

 
4.9:-Ventury Injector: Ventury injector will suck ozone gas & mix it with motive water. 

 
 

4.10:-Dosing Pump: Dosing pumps provides motive water required for Ventury Injectors. 
 
 
 
4.11:- Oxygen purity analyser:-oxygen analyzer is used to measure trace or percent levels 
of oxygen concentration in gas streams . 
 
 
4.12 :- Ozone analyser:-The instrument may be used to monitor ozone values  
 
 
 
4.13:- Due point temprature:- the temperature the air needs to be cooled to (at constant 
pressure) in order to achieve a relative humidity (RH) of 100%. 
 
 
 
 
 

5. Operation philosophy:  
 
5.1 Oxygen generator operation philosophy: 
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Screw Type Air Cooled Compressor:  

 

Ambient atmospheric air is compressed in the air compressor to - 5 kg/cm2 (g) 
pressure. This compressed air at ambient temperature (Max. temp, 590C) contains 
saturated condense moisture which is removed by a Moisture Separator. Dust is also 
removed by the filter installed in the compressor. 

 

Dryer Unit:  

 

Oil free compressed air containing moisture in vapour form enters at the bottom side 
of one of the Dryer Adsorber filled with a unique quality adsorbent Activated Alumina, which 
adsorbs moisture in vapour form producing dry moisture free air at the top (Dew point at 
oxygen header line -400C).  

Oxygen Generator: 

 

Moisture free dry air enters at the bottom of one of the oxygen generators, oxygen 
generator with the specially designed adsorbent. This adsorbent is called Zeolite Molecular 
Sieves having a micro pore in its surface and adsorbs N2, CO2 and H2O molecular into 
such all selectively under a certain pressure. After adsorption process, adsorbent is 
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regenerated by depressurizing. Oxygen generator can produce the Oxygen gas 
continuously by repeating above adsorption and regeneration. 

 

 
 

 
 

 

 

When the producing Dyer Adsorber & Oxygen Generator Adsorber is saturated with 
moisture and nitrogen respectively, the compressed Air feed is automatically switched to 
the other oxygen generator adsorber via other dryer adsorber. The adsorbed nitrogen from 
oxygen generator adsorber & moisture from dryer adsorber is desorbed. When the 
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adsorbers are depressurized, purged & vented to the atmosphere. Each of the Adsorbers 
cycles between two stages; production & regeneration. One set of dryer &oxygen generator 
adsorber produces dry Air / Oxygen while other set of Dryer & Oxygen generator adsorber 
regenerates themselves. The entire cycle is automatically controlled by PLC. 

 

5.2 Ozone Generator Module: 
 

Ozone generator is vertical shell and tube, corona discharge, water cooled type. Ozone shall 
be generated by passing oxygen through a gap formed between power connection and SS tube. 
Ozone production is controlled by varying the applied frequency. 

 

Ozone Generation module consist the following equipment’s: 

Ozone Electrode Module: Ozone generating module is modular vertical tubular form of MOC 
SS316 Ti. 

Dielectric Glass Tube: 

 Material: Borosilicate glass. 
 Type: Cylindrical. 
 Construction: Closed at one end. 

 
Ozone generator is completely work in automatic mode controlled by programmable control logic 
(PLC) using valve operating sequence, during operation of ozone generator safety interlock also 
ensure by PLC logic.  
 
 
 
 
 

6. Waste recycling system: 
 

During the process of sludge collected in geotube after sometime it will replaced. 

 

7. Pollutants: 
 

The below data shows the list of pollutants generate during operation. 

Sr. No. Category   Remark 
1 Water pollutants NA 
2  Soil pollutants NA 
3 Air pollutants NA 
4 Noise pollutants NA 
5 Hazardous chemicals NA 
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- End - 
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