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NATIONAL MISSION FOR CLEAN GANGA  
(Ministry of Jal Shakti)  

1st Floor, Major Dhyan Chand National Stadium,   

India Gate, New Delhi-110002, India  

T: +91 11 2307 2900-901  

Request for Expression of Interest (REOI) for Water Balance Studies for Ganga River Basin 

(Consulting Services)  

 

No: Pc-11012/2/2022-NMCG (IN-NMCG-298097-CS-QCBS) Date:  28th June 2022  

  

The Government of India has received a credit / loan from the International Development 

Association (IDA) and the International Bank for Reconstruction and Development (IBRD) toward the 

cost of the National Ganga River Basin Project in the five states of Uttarakhand, Uttar Pradesh, Bihar, 

Jharkhand and West Bengal and intends to apply part of the loan / credit proceeds for the Hiring 

Consultant for Water Balance Studies for Ganga River Basin. 

  

The need for revamping the river conservation program was widely recognized in view of the 

shortcomings in the approach followed in the Ganga Action Plan (GAP). It was felt necessary that a new 

holistic approach based on river basin as the unit of planning and institutional redesign may be adopted. 

Accordingly, the Government of India has given Ganga the status of a National River and has constituted 

the National Ganga River Basin Authority (NGRBA) on 20 February 2009 under Section 3 (3) of the 

Environment (Protection) Act, 1986.   

  

National Mission for Clean Ganga (NMCG), a registered society under the Societies Registration Act, 

1860, is the implementing wing of NGRBA and its General Body is chaired by the Ministry of Jal Shakti, 

Government of India. A Joint Secretary to the Government of India (GOI) level officer is the Director 

General. To implement the program in the states under the overall supervision of NMCG, there are 

State Program Management Groups (SPMGs), registered as societies in the respective states, namely 

Uttar Pradesh, Uttarakhand, Bihar and West Bengal while Jharkhand has a dedicated nodal cell. The 
SPMGs are also headed by senior IAS officers of the level of Secretary / Principal Secretary of the states.   

 

The Second National Ganga River Basin Project (SNGRBP) builds on and extends the ongoing World 

Bank engagement with the GoI on cleaning the Ganga. The Project has an implementation timeline of 

6.5 years (June 2020-December 2026). The SNGRBP will continue to finance investments in pollution 

abatement that will work towards demonstrating sustainable mechanisms for financing O&M, building 

on the innovative and successful HAM PPP approach. The objective of the Project is to reduce point-

source pollution from targeted Urban Areas of the Ganga river basin and support the Central Ministry 

to strengthen the institutional framework for Ganga river basin management. 

  

India is one the water-stressed countries with an endowment of only 1,500 m3 of water per person 

a year. A large extent of the country is subject to flood and droughts. As India develops, it will need 

more water for agriculture, energy, industry, and for its burgeoning cities. But water balances are 

precarious in most basins. The need for improving water security is most acute in densely populated 
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river basins like the Ganga. The Ganga basin includes 11 States and covers a quarter of India’s landmass. 

The water quality and flows of the Ganga face several pressures, including: (i) abstraction of around 90 

per cent of its water, primarily for irrigation, industrial and domestic consumption; (ii) discharge of 

untreated municipal sewage and industrial effluents; (iii) over-exploitation of groundwater; (iv) 

dumping of solid waste; and (v) loss of floodplains. 

 

To achieve these, NMCG is seeking to hire international/national experts to equip NMCG with a 

comprehensive water balance assessment of the river basin in Uttarakhand and Uttar Pradesh and a 

dynamic tool to update the water balance for Ganga River Basin in space and time, to inform decision-

making on water allocation and improved river basin management. The tool would use information 

from data on dam reservoir levels, canal diversion volumes, and e-flows requirements, to dynamically 

assess the river water balance. The tool would be used to compare temporal and spatial patterns of 

supply and demand, monitor e-flow compliance with notified e-flow requirements, and develop 

scenarios that optimize the economic and environmental outcomes from the available water consumed 
and proposes water allocation and use patterns for greater economic and environmental outcomes.  

  

NMCG now invites eligible consulting firms (Consultants) to indicate their interest in providing Water 

Balance Studies for Ganga River Basin. Interested Consultants should provide information 

demonstrating that they have the required qualifications and relevant experience to perform the 

Services.  The shortlisting criteria are as below. The Number of shortlists shall be in line with World 

Bank Procurement Regulations. :  

 

1. National / International Consultants must be a registered entity, and  

2. The Consultant should have Annual Average Turnover at least INR 15 Crores in the last (3) financial 

years (i.e. FY 2019-20, FY 2020-21, and FY 2021-2022). Higher marks would be considered for higher 

average turnover (05 marks for average annual turnover in last 3 FYs of 15 cr. and 5 marks for 

additional 5 cr., max marks 15), and 

3. The Consultant must have carried out at least one similar consultancy assignment related to any 

one aspect viz. River Basin Water Balance Model / Studies or Economic Valuation of Water or 

System Approach for Basin Scale / Sub-Basin Scale Water Management, as mentioned in the TOR 

in the last 10 years. (10 marks for each study; max 30 marks), and 

4. At least 03 Key Specialists in the field viz. – (i) Water Resource Modeler; (ii) Water Resource 

Economist; (iii) Hydrologist; (iv) Water Quality Modeler; (v) GIS / RS Specialist as per the 

qualification defined in the TOR and working at least for past 2 years in the organization. Submission 

of the latest CVs, as per the criteria given in TOR, for referred key specialist is mandatory (max 55 

marks).  

 

Only shortlisted consulting firms will be invited to participate in the next stage of the bidding process. 

The consulting firms securing minimum 70 marks out of 100 would be qualified to be considered for the 

shortlist. Final shortlist numbers will be as per the guidance in the Procurement Regulations for QCBS. 

 

The attention of interested Consultants is drawn to Section III, paragraphs, 3.14, 3.16, and 3.17 of the 

World Bank’s “Procurement Regulations for IPF Borrowers” July 2016 (“Procurement Regulations”), 

setting forth the World Bank’s policy on conflict of interest.    
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Consultants may associate with other firms in the form of a joint venture or a sub-consultancy to 

enhance their qualifications. Firms needs to specifically mention that kind of association, like Joint 

Venture/Consortium or sub-consultancy. However, credentials of JV or consortium shall be only be 

considered for marking. Credential of sub-consultant shall not be taken into account for marking 
purpose. 

  

A Consultant will be selected in accordance with the Quality and Cost Based Selection (QCBS) method 

set out in the Consultant Guidelines.  

  

Interested consultants shall submit ‘Expression of Interest’ through e-procurement portal 

(https://etender.up.nic.in) on or before IST 15:00 Hrs. on 19th July 2022 and will be opened on the 

same day at IST 15:30 Hrs. 

  

National Mission for Clean Ganga 

1st Floor, Major Dhyan Chand National Stadium, 

India Gate, New Delhi - 110002. 

T: +91 11 2307 2900 

E: tl.procurement@nmcg.nic.in  

W: www.nmcg.nic.in  
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Terms of Reference for Water Balance Studies for Ganga River Basin 

  

1. Background: 
 

1.1 India is one the water-stressed countries with an endowment of only 1,500 m3 of water per 
person a year. A large extent of the country is subject to flood and droughts. Rainfall is highly 
seasonal with fifty percent of precipitation falling in just 15 days and over 75 percent of river 
flows in just four months. As India develops, it will need more water for agriculture, energy, 
industry, and for its burgeoning cities. But water balances are precarious in most basins, and 
the National Commission for Integrated Water Resource Development predicted that under a 
business-as-usual scenario, water demands would exceed all available sources of supply by 
2050. Climate change is expected to make things worse with more erratic and unpredictable 
rainfall. 

1.2 The need for improving water security is most acute in densely populated river basins like the 
Ganga. The Ganga basin includes 11 States and covers a quarter of India’s landmass. It is home 
to over 40 percent of India’s population (520 million) and two thirds of the country’s poor. The 
Ganga basin is one of the most densely populated areas in the world with an average population 
density of 520 persons per square kilometer. It provides over one third of India’s surface water 
and includes the country’s largest irrigated area. Over 40 percent of India’s GDP is generated in 
the basin. In addition to being a critical economic resource, the Ganga carries immense religious 
significance in India. The river is worshipped as a living goddess by Hindus who comprise about 
80 percent of India’s population. Many of Hinduism’s most important pilgrimage sites are 
located along the Ganga. This includes sites of the Kumbh Mela festival during which millions of 
pilgrims immerse themselves in the Ganga in a ritual that is believed to lead to salvation. 

1.3 The water quality and flows of the Ganga face several pressures, including: (i) abstraction of 
around 90 per cent of its water, primarily for irrigation, industrial and domestic consumption; 
(ii) discharge of untreated municipal sewage and industrial effluents; (iii) over-exploitation of 
groundwater; (iv) dumping of solid waste; and (v) loss of floodplains. These pressures, 
compounded by growing demands for water, may place parts of the Ganga basin at or below 
the threshold level of water scarcity by 2025. Water stress in the basin is further aggravated by 
widespread pollution. The National Mission for Clean Ganga (NMCG) of the Government of 
India (GoI) estimates that 3 billion liters of wastewater is generated daily primarily from 97 cities 
with over 50,000 inhabitants located along the main stem of the Ganga. NMCG also indicates 
that this comprises over 80 percent of the pollution load from point sources in the Ganga and 
the remainder is from industrial effluent. This situation is likely to worsen as population and 
economic growth increase pressure on the river and groundwater resources. As a result, water 
quality of the Ganga has been assessed as unfit for many essential uses. 

1.4 The Ganga Action Plan (GAP), launched in 1985, was the first in a series of national flagship 
programs to clean the Ganga and focused largely on municipal wastewater treatment. The 
objective of the GAP was to restore river water quality to ‘bathing class’. While the Central 
government financed the construction of STPs under the GAP, their operation and maintenance 
(O&M) was the responsibility of State governments and ULBs. In practice, ULBs lacked resources 
to maintain STPs and O&M was under-funded by State governments, resulting in neglect and 
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breakdown of STPs. Hence, this was one of the key reasons for the failure of the GAP. Other 
reasons included improper planning, insufficient funding, weak monitoring and limited public 
involvement. 

1.5 In 2009, the GoI created the National Ganga River Basin Authority (NGRBA) with a 
comprehensive mandate. In 2011, the World Bank approved the ongoing National Ganga River 
Basin Project (NGRBP) to support the cleaning of the Ganga under the NGRBA with US$1 billion 
in financing. The National Mission Clean Ganga (NMCG) was set up to implement the NGRBA’s 
mandate and to function as the National Program Management Group for the NGRBP.  

1.6 The Launch of the Namami Gange Program in 2015 has revitalized the GoI’s efforts to clean the 
Ganga and sets the current context for the proposed Project. The Namami Gange (Homage to 
Ganga) Program was approved by the GoI in 2015. The NGRBA was dissolved and the 
management responsibility for the Namami Gange Program was transferred from the Ministry 
of Environment, Forests and Climate Change (MoEF&CC) to the Ministry of Water Resources 
and River Development (MoWR&RD), In year 2019, this Ministry was made into a Department 
of the newly created Ministry of Jal Shakti (MoJS). 

1.7 The Second National Ganga River Basin Project (SNGRBP) builds on and extends the ongoing 
World Bank engagement with the GoI on cleaning the Ganga. The Project has an 
implementation timeline of 6.5 years (June 2020-December 2026). The SNGRBP will continue 
to finance investments in pollution abatement that will work towards demonstrating 
sustainable mechanisms for financing O&M, building on the innovative and successful HAM PPP 
approach. The objective of the Project is to reduce point-source pollution from targeted Urban 
Areas of the Ganga river basin and support the Central Ministry to strengthen the institutional 
framework for Ganga river basin management. 

1.8 The Ganga river basin concentrates the largest agricultural area and irrigation areas in India, a 
number of large hydropower dams, over 40 percent of India’s population and many large 
industries. As a result, the pressure of competing demands for Ganga water for hydropower, 
irrigation, industry, human settlements and social/cultural needs, have led to significant water 
withdrawals from the river and its tributaries, especially in Uttarakhand and Uttar Pradesh. 
Withdrawals are expected to increase with demographic and economic growth. If not managed, 
this increasing demand for water could undermine the ability of pollution reduction efforts to 
improve river water quality. Approximately 60 percent of the Ganga’s total annual flow is 
diverted for canal irrigation alone; at Haridwar, diversions represent 80 percent of the total 
annual flow, and at Narora, they represent 90 percent of the total annual flow (CPCB 2015). The 
impact of these diversions is most acutely felt in the dry season, which is also when the demand 
for hydroelectric power generation is greatest. 

1.9 To address these challenges, The Sub-component 1.2 (Development and application of tools to 
monitor and inform decision-making for river basin management) of SNGRBP focuses on 
Providing technical and analytical support for:  

(a) establishing critical tools to improve river basin management and informed decision-
making, including a program to develop additional real-time water quality monitoring 
stations at strategic locations, and a system to monitor water withdrawal/consumption 
by major users; 
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(b) carrying out a detailed evidence-based, participatory investigation of environmental 
flow options, for all river reaches across the Ganga basin where substantial flow regime 
modification has occurred; and  

(c) strengthening institutional capacity to collate, manage and share data and information 
on the Ganga basin, including gender disaggregated data, and to implement strategic 
communications and outreach. 

1.10 To achieve these, NMCG is seeking to hire international/national experts to equip NMCG with 
a comprehensive water balance assessment of the river basin in Uttarakhand and Uttar 
Pradesh and a dynamic tool to update the water balance for Ganga River Basin in space and 
time, to inform decision-making on water allocation and improved river basin management. 
The tool would use information from data on dam reservoir levels, canal diversion volumes, 
and e-flows requirements, to dynamically assess the river water balance. The tool would be 
used to compare temporal and spatial patterns of supply and demand, monitor e-flow 
compliance with notified e-flow requirements, and develop scenarios that optimize the 
economic and environmental outcomes from the available water consumed and proposes 
water allocation and use patterns for greater economic and environmental outcomes. The 
activity will use data from existing flow monitoring, and will assess data shortages and ways 
to bridge them. This could include financing goods and minor works to install flow monitoring 
stations at critical locations in order to improve the accuracy of the water balance. The data 
generated under this activity will be fed into India’s Water Resources Information System 
(WRIS). At a later stage, this tool could also inform the piloting of eco-compensation i.e. 
mechanism to compensate the upstream area of a watershed for providing ecosystem 
services.  

The key outcomes envisaged during the activity are as below: 

 A comprehensive assessment of water amounts used by main users in space and time; 

 A database of Ganga River Basin comprising multi-disciplinary data from states and 
central agencies and established data exchange protocols between WRIS, and other 
agencies in near real time basis; 

 A Model for Ganga Basin representing water balance including demands, supplies, 
storage and shortages and compliance with environmental flow requirements;   

 A scenario analysis and decision support tool considering scenarios for business as 
usual, climate change, ongoing and future projects in planning stage, maintenance of 
environmental flow and optimization of efficiency by linking the economic use of water; 

 An assessment of the gains derived from cascading and coordinate management of 
water storage in reservoirs, and recommendation of protocols and systems to ensure 
that these are operated more efficiently leading to higher economic productivity of 
available water and improved environmental flow. 
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2. Objective(s) of the Assignment: 
 

The National Mission for Clean Ganga (NMCG), under the administrative control of the 

Department of Water Resources, River Development and Ganga Rejuvenation of the Ministry 

of Jal Shakti (DoWR, RD&GR), is headed by a Director General (equivalent in rank to an 

Additional Secretary of the GoI), who is supported by five Executive Directors (equivalent in 

rank to a Joint Secretary of the GoI). The NMCG staff comprises 167 technical and 

administrative professionals with expertise in procurement, PPP, finance, safeguards, 

communications, monitoring and evaluation and so on.  

 

The activity would be carried out under the supervision of NMCG for Ganga basin, including 

all its tributaries and sub-tributaries till Varanasi. This includes all head waters of Ganga Basin 

and all tributaries of Ganga up to Varanasi. The study area is circled in blue/purple on the 

River Basin map of the World Bank map below.   

 

 

 
 

The objective of the consultancy is to equip NMCG, MoJS with a comprehensive water balance 

assessment of the river basin in Uttarakhand and Uttar Pradesh and a dynamic water 

accounting tool to assess said water balance in space and time, to inform decision-making on 

water allocation and improved river basin management. Important research questions which 

the model would seek to answer include: how integrated management of water storage and 

release from dams can increase the economic and environmental benefits during the lean 

season? To what extent can improved groundwater recharge and management and surface 
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water management increase the economic and environmental benefits during the lean 

season? 

 

The water accounting tool would have an online display of inter-sectoral water allocation, 
which can be updated at suitable time scale based on frequency of data availability. This will 
be achieved through the development and application of appropriate spatio-temporal 
knowledge bases, analytical tools including models and scenario analyses, structured 
stakeholder consultation processes and institutional capacity building.  

 

3. Scope of Services, Tasks (Components) and Expected Deliverables: 
 

3.1 Task 1: Assessment of existing data and information products. 
 

The assessment should consider all data available in public domain related to Ganga Basin. This 

includes data on water demands, supplies, allocation to various sectors like agricultural, 

industrial, domestic, hydropower, environmental flow etc. The data should be collected for 

reservoirs, outflows and inflows, hydropower generation, reservoir operation rules, 

information on various environmental flow requirements, government policies and regulations 

etc. The various sources of data could be historical data available with state and central govt 

agencies, real time water quantity and quality data available under different projects like NHP 

and other similar projects. 

 

Apart from data on water quantities and water levels, the consultant should collect 

information on water quality at various reaches of River Ganga including its tributaries. The 

consultant should also collect and review information on various regulation and guidelines 

related to water quality including guidelines for agricultural, domestic and other uses. The 

consultant should establish compliance between established guidelines corroborated with 

collected data.  

 

Various projects and studies have been carried out for Ganga Basin or its tributaries or are 

ongoing under various sources of funding. The consultant should review findings of such 

studies and incorporate data available from such studies into this activity. The most important 

activities related to Ganga basin include (but not limited to) Ganga basin assessment carried 

out by DELTARES, The Netherlands and Basin Assessment and Planning system developed by 

Govt of UP under UPWSRP-2 project, Ram Ganga water quality and environmental assessment 

carried out by WWF, environmental assessment for river Yamuna carried out by NIH, SESA 

studies under WB assisted NMCG studies. 

 

Deliverables 1: 

 

 Review and collection of data available from various sources, compile and collate 
data, identify the gaps in data and provide roadmap for data collection. 
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 Review various ongoing and completed projects for Ganga Basin, particularly Ganga 
Basin model developed by DELTARES, Basin planning system developed by Govt of 
UP under UPWSRP-2 and other similar projects. 

 Data collection and literature review report. 
 

 

3.2 Task 2: Development of Water resources information and knowledge system for Ganga 
Basin. 
 

The knowledge base should provide an integrated overview of the basin including current 

status, and future development and management needs, and opportunities and risks 

viewed from economic, social and environmental perspectives. It should enable the analysis 

of baseline status and future developments, the identification of cause-and-effect 

relationships, the evaluation of options against planning criteria, and the design of 

regulatory and management actions. The knowledge base should incorporate and build 

upon knowledge products from existing databases and previous and ongoing studies, and 

integrate additional data and products collected from various offices and targeted field 

work.  It should on its own be a useful tool for Ganga Basin water balance and integrate with 

the data and information bases developed under the India Water Resources Information 

System (WRIS), which is the focal point and repository of water-related data, information 

and knowledge. The design and development of the knowledge base thus would need to 

visualize exchange/integration of the two databases. The knowledge base and analytical 

tools together comprise the proposed system, which is expected to be a powerful tool to 

support sustainable and optimal water allocation and entitlement, and generation of 

corresponding knowledge products (reports, maps, atlas, etc.).   

 

Interact with the basin and sub-basin organizations, on-going consultancies and different 

water user and Gov. Departments to assess current status and expected development of 

data acquisition and processing systems, data bases, and information management systems.    

 

 Assemble, review and organize existing knowledge products for the Ganga Basin 
knowledge base, covering the whole water sector, including infrastructure and 
environment management aspects, and extending to water-related social, financial 
and economic aspects. 

 Identify key knowledge gaps based on the existing knowledge products and defined 
planning objectives and scenarios.  Define, explore and report on strategies and 
measures to address and/or fill the gaps. 

 Design knowledge base structure and functions, such that the knowledge base can 
be used both in a stand-alone mode (e.g. for pre-customized and interactive 
knowledge base queries and for tabular, graphical, schematic or map-based 
visualization of results) and in conjunction with various models (to provide 
information for model runs and to store results).  The knowledge base for Ganga 
basin should have the following contents, characteristics and capabilities: 
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o A basin and sub-basin system schematics with network paths and nodes to 
represent flow channels, supply inflow and demand outflow points, storage 
and control points, linkages to other systems, water bodies etc.  The schematic 
should be readily amenable to modification or refinement and should serve as 
the basis for collating and managing the knowledge and setting up of the 
models. 

o GIS-based spatial data compatible with existing commonly used GIS systems 
(compatible with and /or exportable to other systems). 

o Capabilities to process interactive queries and produce clear reports. 
o Extensive use of graphics (e.g. charts, schematics, maps) in presenting 

knowledge base information. 
o Export/import from common file formats (e.g. satellite, aerial and ground-

based images, spreadsheets, text, etc.) and interfaces with models being 
developed and other information dissemination tools and sources (e.g. free 
GIS, Google Earth, etc.). 

o Display of time-series, statistical analysis and spatial point and non-point 
information (e.g. climate, hydrology, infrastructure, reservoir data, etc.). 

o Ability to flag potentially erroneous data and apply methodologies to fill data 
gaps. 

o Ability to combine information from, and output information to, various 
temporal and spatial scales. 

o Clear metadata and information flow/sharing protocols. 
o User-friendly data management interfaces (for queries and models) and data 

analysis tools. 
o Establishment of strategies to address knowledge gaps and manage quality 

 

 Populate the knowledge base, where possible with GIS-based spatial data and 
information.  The activities include: 
o Recommend new and upgraded monitoring networks (such as rain and stream 

gauges, lake and reservoir gauges, ground water observation wells, 
environmental and ecological stations, water quality stations, etc.). 

o Collect data from various relevant offices/institutions by visiting and 
contacting concerned offices (Authorization letter will be facilitated by client). 

o Collect information on reservoir operation and hydropower generation, 
operation of cascade or reservoirs. 

o Develop GIS layers. 
o Collate available datasets (e.g. IWMI, global datasets, etc.) 

 

 Develop basic knowledge products, as valuable tools for promoting consensus 
amongst stakeholders and building support for the planning process, resulting plans 
and their implementation.  The following knowledge products are indicative: 

o Hardcopy (possibly at different scales, e.g., A3 version, A4 version, A0 
version), and web-enabled interactive basin and sub-basin integrating key 
information on the climate, terrain, land use, hydrology, hydrogeology, 
water availability, water uses, administration, demographics, socio-
economics, the environment, public health, cultural aspects, rural and urban 
characteristics, wetlands, storage reservoirs, irrigation schemes, 
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agriculture/horticulture/livestock/fisheries, and presenting trends with 
maps, photographs, charts, schematics and well-written text, illustrating key 
issues, documenting the system from a multi-disciplinary perspective, and 
conveying the history, status and future vision, all for communication to non-
specialists. 

o Annotated bibliography of relevant existing reports. 
o Procure and/or Develop GIS Layers as per requirement in consultant with 

client. 
o Metadata on database/GIS data developed. 
o Web portal, to facilitate access to key information, improve awareness, and 

solicit innovative inputs (in conjunction with client organizations). 
o Collection and compilation of data such as hydro-meteorological data, 

Climatological data, WQ data, SW and GW data, data pertaining to various 
water related infrastructure (existing ongoing and proposed), inter-basin 
water transfers (existing, proposed), socio-economic data such as 
agriculture, irrigation, industries, mining, domestic water supply, population 
(humans and livestock).  

 

Deliverables 2:  

 

(i) Document on status and characteristics of Ganga river basins and its sub-basins 

including surface water and groundwater units of assessments (e.g. groundwater 

bodies or aquifers, entire rivers, river reaches, lakes, wetlands, estuaries, or other 

water bodies). 

(ii) Prepare data collection report and database (both geospatial and non-spatial) and 

integration with India WRIS and hosted by NWIC etc. 

(iii) Designing of an adequate monitoring network and programme to be established 

and implemented by the competent authorities in future for effective river basin 

management. Preparation of report on recommendations for opening new data 

collection sites to fill-up identified data gaps to support future river basin planning. 

(time – at the end of month 15) 

(iv) Deliverables for States: Collection, collation, digitization and organization of all 

above mentioned data (spatial and temporal) including water utilization, demands, 

etc., for each State 

 

 

 

3.3 Tsk 3: Ganga Basin Water Balance Model and Scenarios. 
 

The Ganga Basin water balance model should incorporate information on various demands 

and supplies of water in the States of Uttarakhand and UP and up to the Bihar border, i.e. the 

Ballia district. The model should consider storage in dams and reservoirs, allocation and 

diversion to irrigation, industrial, domestic, social, tourism, religious (like Kumbh Mela), 

navigation, environmental and other related uses. The model should also incorporate 
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information on water quality, notification and guidelines for environmental flow, water quality 

standards for various sectors, various ongoing and completed water treatment projects, STP 

etc. 

 

The model should incorporate information on operation of reservoirs including reservoir 

operation rules, area elevation storage curves, water levels, inflows and outflows, inter basin 

transfers, hydropower generation and integrated operation of cascade of reservoirs. 

 

The model should be calibrated for past data at various gauge locations where water levels, 

discharge or water quality data is available. The consultant should incorporate rain fall – runoff 

models, snow melt models, and interaction of groundwater with surface streams for exchange 

of flow between surface and groundwater streams. 

 

The system will consist of development of model, dashboard for update of data, automated 

information acquisition from various sources, scenario generator and output interface. A water 

budget model using actual and observed data will be used. Various activities include: 

 

(i) Review and detailed analysis of data / information and procurement of appropriate 

software for detailed analyses and modeling having the capability of generating 

water analysis report, animations, report of user defined queries, etc. 

(ii) Assessment of water resources in the Ganga basin, its sub-basins, its variability in 

time and space updated with the latest data available on dynamic basis. This would 

include consultation with CWC to incorporate recent reassessment of water 

availability in Ganga basin by CWC. The base case scenario should be generated 

using existing data and calibrated for historical flows.  

(iii) Spatio-temporal mapping of water resources across the sub-basin/basin based on 

precipitation, snowmelt, land use, cropping pattern, evapotranspiration, soil type, 

water bodies capacity and other features.  These estimates will be validated based 

on physical data and will be transformed into layers of hydrological scales.   

(iv) Surface and Ground water interactions in order to assess natural ground water 

recharge, ground water recharge from irrigation commands, base flows, ground 

water abstractions for various uses (present and projections for future), 

sustainability of ground water utilizations, potential for further ground water 

development, conjunctive use of surface and ground water, influence of proposed 

irrigation projects on ground water regime, etc. 

(v) Estimation of various water demands (domestic, livestock, industrial, mining, 

irrigation, hydropower, thermal power, ecology, etc.) present and future.  The 

future demands may be provided by relevant government agencies dealing with 

demand in various sectors. This may include the use of indirect data like census 

information); analysis of climate change impact on demands and adaptation 

strategies for various time scenarios.  
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(vi) Scenarios developed based on review of practices adopted globally to compute 

ecological and environmental flows (e-flows) and recommendation for evidence 

based national approach for e-flows for Indian river basins.  

(i) Assessment of variations in future in response to changes in land-use, land cover and 
land management as well as under various climate change scenarios for current year, 
and future.   

(viii) Water Quality aspects: Assessment of water quality in different reaches of 

river/tributaries and GW aquifers, diurnal, seasonal variations, impact of various 

anthropogenic activities in future on the water quality, scenario analysis (prediction 

of water quality under various scenarios), recommendations for remedial measures 

for abatement of pollution (structural and regulatory measures) and assessment of 

their effectiveness through modeling. 

(ix) Establishing appropriate and comprehensive river basin planning model and 

decision support system (DSS).  

(x) Future analyses to be done for different time scenarios for the years 2035 and 2050.   

(xi) Creation of generic web-based dashboard with plug-in facility of different input & 

output of different modeling software and mobile application development (user 

friendly public interface for display of results under various developmental 

strategies/scenarios) in the form of web services/web tools and its linkage with 

existing/envisaged portals such as WRIS, etc. 

(xii) The dashboard should have all features (but not limited to) as described in the 

attached annexure II 

 

Deliverable 3: 

  

(i) Overview document identifying modelling needs and assessment of Ganga Basin 

water balance; an overview on existing information/datasets to support modelling 

purposes, available modelling tools and selection of the most suitable ones; 

(ii) Preparation of model development report comprising chapters on objectives, study 

area, methodology/ approach for model development, model and data (both 

geospatial and non-spatial) used, analysis of various scenarios, projections for 

future and assumptions made for the study,  output of the modeling work in the 

form of text, analysis, digital maps, GIS layers (raster and vector), graphs, charts, 

confidence limit in result prediction, uncertainty analysis in model development, 

shortcomings/limitations in the models, results, discussion, conclusions and 

recommendations, etc.  

(iii) Desired features for modelling software are described in brief in Annexure I.  

(iv) Web-based Decision Support System (Dashboard) for the basin, inter-alia, for cost-

benefit analysis and impact/ analysis of effects of various interventions, measures, 

decisions and developments on water availability (surface and ground water) 

including quality at various locations and for various demands in the basin. The 

desired minimum features for the dashboard are described in brief in Annexure II.  
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(v) Creation of a user-friendly generic web-based dashboard with drop down facility for 

selecting different basin both lists based and map based and with the facilities to 

plug-in the input and output of different modelling software for display and 

comparative analysis of results in the form of graphs/ visuals, tables, texts, etc. 

directly linked with the decision support system. Some descriptive details of the 

features required for dashboard are mentioned in attached Annexure II 

(vi) Setup model and install in NMCG servers, setup initial version of DSS with base case 

scenario; host the dashboard on NMCG servers 

(vii) Conduct one workshop after development of Model at a prominent / Central place 

in the basin involving all identified stakeholders with an objective to sensitize them 

about the purpose, outcomes, benefits, etc. of the modeling exercise. 

 

3.4 Task 4: Performance indicators and Economic value of water. 
 

Under this activity, the consultant should develop performance evaluation criteria for various 

scenarios developed under previous activity. The performance indicators can be classified as 

economic, financial, social, environmental etc. 

 

This would require assignment of economic value of water to different sectors like agricultural, 

domestic, industrial, hydropower, tourism, navigation, health and public safety etc. The 

economic values can be monetized and estimates established for environmental services like 

biodiversity, fisheries etc. The consultant should also provide recommendations for assigning 

economic value to environmental flow, which could act as trade-off between allocation of 

water to commercial use and environmental flow.  For assignment of economic value, 

consultant may use various indirect methodologies like opportunity cost for allocation to 

various sectors. Consultant should initiate dialogue with client and various stake holders for 

establishing economic value to environmental flow. 

 

Apart from various objective functions for economic value of environmental flow, the 

consultant should test each scenario for compliance of environmental flow guidelines for 

various stretches of main river and its tributaries. The compliance could also be evaluated as 

shift in flow duration curve against naturalized flow, with colour coding of river reaches and 

classification of river reaches in Category A, B, C, D, E and F [Reference to methodology]  

 

The consultant should develop decision matrix with user assignable weightages to various 

indicators, and flexibility to compare one scenario against another. 

 

Deliverable 4: 

 

(i) Objective functions for assigning economic value to water for various sectors. 

(ii) Comparison of scenarios against performance indicators and compliance for 

environmental flow 
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(iii) Decision matrix with comparison of scenarios and weightages for various 

performance indicators 

 

 

3.5 Task 5: Stakeholders Consultation and recommendations for policy framework. 
 

This activity would facilitate identifying key issues for consultations and interaction with all 

stakeholder groups, which should be implemented in a formal and structured manner 

throughout the planning and development process. This is to provide and disseminate 

understanding of the knowledge base and of planning issues, options and decisions, and to 

ensure identification and consideration of all viewpoints and perspectives through feedback, 

in order to build towards and arrive at consensus and agreements on the sub-basin and 

administrative unit plans.  Such structured stakeholder consultations and interaction should 

help to (i) improve key stakeholder awareness, (ii) impart a holistic appreciation of the 

implications of various improvement scenarios and options, (iii) enhance the knowledge base 

coverage and quality, (iv) improve the design of planning tools to answer demand-driven 

questions, (v) better inform decision making and (vi) generate broad-based consensus.  The 

results should be shared understanding of the sub-basin and administrative unit problems, 

shared visions of the future sub-basin and administrative unit status and situation, and agreed 

measures for achieving the shared visions. Suggested stakeholder consultation process 

considerations include designation of special focus groups, stakeholder workshops at key 

planning process points, and systematic recording of discussions and outcomes.  From this 

basis, indicated consultancy activities in formulation of structured stakeholder consultation 

processes, and in application and facilitation of these throughout the planning period, are as 

follows: 

 

(i) Identification of stakeholders such as Central and State government departments / 

agencies, NGOs, Educational and Research Institutions, Water Users, Public 

Representatives, etc., through consultation process and study of available 

information / literature 

(ii) Inception workshop at a prominent / central place in the basin involving all 

identified stakeholders with an objective to sensitize them about the purpose, likely 

outcomes, benefits, etc. of the proposed exercise, and need for their active 

participation in the same. Broadly understanding the general and location / sector 

issues, pressures, impacts, opportunities etc. in the basin. 

(iii)    Conduct at least two stakeholders’ consultation workshops to identify capacity 

building needs according to the level of understanding of likely participants. 

(i) Conduct at least one stakeholders’ workshop in each State of the Ganga basin during 
the development of Water Balance Model 

(ii) Customize the scenarios based on the focused consultation with key stakeholders so 
that they also understand the use of system and start using it. 

(iii) Collection of data / information on institutional, administrative, regulatory, policy, 
collaborative and legal aspects in the basin.  
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(iv) Review existing institutional mechanism, procedures and ways of managing conflicts 
and challenges between the involved stakeholders.  

(v) Study of existing policies, laws, regulations, tribunal awards, water sharing 
agreements, etc.  

(vi) Study of existing water supply and demand management – licensing, metering, WU 
efficiency, water pricing, participatory management, water allocations, priorities, 
etc. 

(vii) Recommend appropriate changes on above aspects including recommendations. 
 

Deliverables 5: 

 

  (i)  Report on stakeholder consultation, need assessment and approach for 

dissemination during and post development  

 (ii) Preliminary Report on review of and recommendations on institutional, 

administrative, regulatory, policy, collaborative, and legal aspects, procedures and 

ways of managing conflicts and challenges, water supply and demand management 

– licensing, metering, WU efficiency, water pricing, participatory management, 

water allocations, priorities, etc. in the basin.  

(iii) Final report on recommendations on institutional, administrative, regulatory, 

policy, collaborative, and legal aspects, procedures and ways of managing conflicts 

and challenges, water supply and demand management, etc. 

 

 

 

3.6 Task 6: Training, Capacity Building and dissemination to stakeholders. 
 

(i) Build the capacity of existing institutions by their involvement in the development 

of the tasks (learning by doing), and with the aim of fostering the cooperation 

between these institutions in sharing data, knowledge and procedures. 

(ii) Preparation and implementation of training and workshop plan during the project 

for each basin. 

(iii) Conduct training programs during the Consultancy period for officials of Central 

Government, State Governments, research and educational institutions, etc. 

(iv) Training programs will be aimed at imparting required basic and advanced 

knowledge of the theoretical concepts, analysis and processing of data, preparation 

of data bases, working on the software/models used for the study, working with 

GIS/ remote sensing data, trouble shooting, etc. The training programs will mostly 

consist of hands on practice with supporting lectures and interactions. The trainees 

will be assigned certain tasks to be completed before next training program along 

with requisite resources such as manuals, software, notes, etc. so as to ensure 

better understanding on their part.    

(i) Conduct Training of Trainers (TOT) for selected officials (out of those who have 
participated in regular training programs) with an objective to transfer all the 
relevant knowledge, experience, technology, etc., to make them self-sufficient to 
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carry forward the work done during the project duration and train more officials of 
central and state governments. 

  

Deliverable 6: 

 

(i) To prepare a training plan including the plan for training of trainers with outline of 

contents, faculty, skills/knowledge to be developed, software/ resources to be used, 

data needs, prerequisites, etc. The plan may have to be modified based on 

participant’s feedback and requirement during initial training. 

(ii) Reports of regular training programs, Training of Trainers programme, workshops 

which will, inter-alia, include the information such as details of faculty/ resource 

persons and participants, topics/ subjects covered, resources/ course material/ 

software used and provided to the participants, skill/knowledge developed, 

feedback from and performance of the participants, places/institutions/ projects/ 

facilities visited, interactions held, photographs, etc. Participants will be provided 

with certificates of their participation in each of the programs. 

(iii) Deliverables for states: Similar training reports for respective states. 

 

 

3.7 Task 7: Project Management and Coordination of Project Activities. 
 

(i) Preliminary identification of the elements to be addressed as part of basin-wise 

activities listed in paras Tasks 1 to 6 above in a coherent way in order to ensure 

consistency and comparability of methodologies/approaches, data, software, 

outcomes, etc. – eventually in the form of a White paper to be presented during 

Inception Workshop.  

(ii) Identify and study global best practices, experiences and lessons learnt from 

scenario analysis, environmental flow assessment and economic value of water, 

policy and regulations, recommendations about feasibility of their applicability in 

India and sharing of the same with the officials of central and state governments 

involved in the study in various basins. 

(iii) Develop a website dedicated to the Ganga Basin 

(iv) Maintain and update the site during the time span of the project and ensuring 

operation option afterwards by integrating the same with India’s WRIS, NWIC, etc. 

and transferring technology, knowledge etc. to officials of Central and State 

Organizations. 

(v) To convene kick-off meeting (within 30 days of contract signature) and half-yearly 

review and coordination meetings for activity to review the progress, identify 

bottlenecks/constraints, provide solutions and take corrective measures and 

provide a platform for sharing knowledge/ experiences and coordination between 

different stake holders.  
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Deliverables 7: 

 

(i) Preparation of agenda notes, minutes, follow up action on decisions taken during 

the meetings and preparation of Action Taken Report for all the scheduled 

meetings.  

(ii) Preparation of annual progress report of the work carried out during the year clearly 

indicating the planned and actual achievements, interim results/ findings, works 

proposed to be taken up in future, bottlenecks/ constraints experienced, remedial 

actions taken/ proposed, etc. 

(iii) Final report and prepare peer-reviewed papers for a joint publication. Consultant 

shall submit the final report to the client in hard copies (25 set) and about 50 soft 

copies in CD/DVD. 

(iv) Development of technical user manuals and online help facilitating easy use of the 

DSS and the dashboard and troubleshooting. Provide soft copy and 10 hard copies 

of the user manuals. 

(v) Preparation of manual for providing guidance for the development of the basin-wise 

model, data requirements, model/ software requirements, broad approach/ 

methodology and providing standardized formats for reports, databases, DSS and 

dashboard, etc. 

(vi) Launching of specific project website. The website will contain all the information 

relevant to the project such as salient features, project hydrology, whitepaper and 

manual [as mentioned in items (i) and (ii) above], details of basin-wise studies such  

as name and contact details of the consultants, their team, key personnel in the 

state and central government departments/ agencies, plan of activities, various 

reports prepared during course of the project; notices, agenda, minutes, action 

taken reports of various meetings; reports of training programs, workshops, 

databases, interim and final results and analyses, DSS, dashboard, etc.  The plan of 

the website may be finalized in consultation with relevant stakeholders. (time - at 

the end of month 3) 

(vii) Maintenance and updating of the website. (time – for the entire duration of the 

project) 

(viii) Handing over the control of the website to NMCG along with requisite knowledge/ 

technology, resources for continued operation and maintenance of the same. (time 

- at the end of the project) 

(ix) Convening all the scheduled meeting as listed in activities, preparation of agenda 

notes, supporting material and minutes of such meetings, follow-up on the 

decisions taken, action taken reports, etc. (time – for the entire duration of the 

project). 

(x) Install and operate a helpdesk to support and coordinate basin-wise activities.). 

(xi) Quality Assessment of key deliverables of basin-wise activities. 
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3.8 Responsibilities of Consultant: 
 

(i) Conduct and complete the consultancy as per the agreed TOR and scope of the 

consultancy. 

(ii) The consultants will have to collect data from different agencies/networks as 

required for the study which will include conducting field visits for data collection. 

Consultant has to bear all expenses on data collection except cost of data, if any. 

The cost of data (including remote sensing imageries) shall be reimbursed to the 

consultant, if any. 

(iii) Undertake digitization/data conversion, reformatting, etc., of data as needed for 

modelling. 

(iv) Consultant has to provide all software, data, and commented source code of all 

applications after the completion of the consultancy to the client. 

(v) Identification of required license free (without cost of license during and beyond 

project period including all its upgrade)/ public domain modelling software/suites 

of models, compatible hardware, system covering all aspect of system and output 

dissemination (Including all necessary, software, hardware and web system) in real 

time. The consultant should identify other required software like GIS, remote 

sensing, database management, web hosting and data dissemination, data 

visualization. This ancillary software should be compatible with modelling software 

and should preferably be license free / public domain software.  

(vi) The consultant should identify compatible hardware for above applications. 

(vii) Procurement of all hardware and software by the consultant during project period, 

if required, in consultation with client and to be handed over to the client after 

completion of the consultancy. 

(viii) Conduct field visits / ground truth visits of the basin to understand various aspects 

/ issues in the basin and also to verify model results, as and when required. 
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4. Consultant Team:  
 

Discipline of the 

Consultant 

Minimum Qualification and Desired experience.  

Hydrologist  Qualification: 

 Masters’ degree or above in Water Resources/ 
Hydrology. 

Experience: 

 Total experience of 15 years with at least 10 years 
working experience in basin planning/IWRM.   

Water resource 

modeler. 

  

Qualification: 

 Masters’ degree or above in Water Resources/ 
Hydrology. 

Experience: 

 Total experience of 15 years with at least 10 years 
working experience in various aspects of basin 
modeling such as hydrological modeling, demand 
modeling, water allocation modeling / GIS use for 
modeling, scenario planning and analysis including 
climate change scenarios etc. 

Water Resources 

Economist 

Qualification: 

 Master’s degree in economics.  
Experience: 

 Total experience of 10 years in water resources 
valuation and economics. Desirable: experience for 
application of economic indicators in the river basin 
modeling. 

GIS/RS specialist Qualification: 

 Master’s/M.Sc. Geography/Geo-Sciences with 
specialization in GIS/RS. M. Tech. in GIS/RS would 
be an added advantage. 

Experience: 

 10 year’ experience in RS/GIS applications for 
resource mapping, preparation and integration of 
GIS datasets, experience in integrating global 
satellite derived data; experience in hydrologic 
application, Spatial/3D analysis and customization 
using scripting and experience as GIS/RS specialist. 

Water Quality 

Modeller  

Qualification: 

 Masters’ degree in relevant field viz Environmental 
Engineer/ Water Resource Engineering  

Experience: 

 10 years’ experience in WQ modeling. Experience in 
developed countries is desirable. 



Section 7. Terms of Reference 21 

5. Client’s Responsibility: 
 

The following amenities to be arranged by the Client:  

 

i. Office space at New Delhi/ NCR areas for project implementation.  

ii. The client will provide access to the data/ information available NMCG including data/ 

information available on India-WRIS, free of cost. For other data available with other agencies 

which may be have cost associated, the consultant can purchase the data after consultation with 

client. The cost of such data would be reimbursed against proof of payment. The client would 

facilitate the process of data collection from other Central Government, State Governments or 

other agencies by issuing permissions, authorization letters, etc.  

iii. All expenses on account of cost of data, if any and also for travel, stay and daily allowances in 

respect of their own personnel for various activities under the study have to be borne by the 

client. Any other amenity not mentioned here would be considered under Consultant’s 

responsibility unless not agreed by the Client. 

 

The potential sources of data are: 

 

S.No Type of Data Source 

1.  DEM SoI/NRSC (SoI/NRSC shares the DEM on 

chargeable basis), SRTM, ASTER GDEM. 

2.  Satellite Imageries/LULC/Soil data NRSC, NBSS-LUP/India-WRIS/state agencies 

3.  HO and Met data CWC/State Government/IMD 

4.  Gridded Rainfall/QPF/other Satellite 

based precipitation estimates 

IMD/ TRMM/ NOAA/ GPM/JAXA/other 

agencies 

5.  Demand/utilization data State Govts, Central Govt/agencies 

6.  Hydraulic infrastructure data (Dam, 

barrages, weirs etc.) 

Project authorities/WRD of State Govts 

7.  Other relevant data  From State/Central agencies 

 

 



22 

 

 

7.  Handling Restricted Data:  
 

(i) The Consultants, their sub-consultants and the personnel of either of them shall 

not, either during the term of the project or after the expiration of this contract, 

disclose any proprietary or confidential information related to the Project, the 

services, this contact, or the Client's business or operations without the prior 

written consent of the Client.  Certain data/ maps/ information, etc. which may be 

used in development and operation of basin models or for any other part of the 

study may be considered ‘restricted’ and therefore, the guidelines of Ministry of 

Defence, Ministry of Jal Shakti or any other Ministry of Government of India or the 

guidelines, if any, of the concerned State Governments in this regard should be 

strictly followed by the Consultants, their sub-consultants and the personnel of 

either of them handling such data/ maps/ information, etc. 

 

(ii) Confidentiality and non-disclosure Agreements are to be signed by the Consultant 

firm, as well as the individual Consultants appointed for working on the study.   

 

 

8.  Duration of Consultancy:  
 

Total duration of consultancy is four (04) years (development period of 2 years + One year of 
Zero cost maintenance phase + warranty/ maintenance phase of one year - Chargeable). 
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Annexure-I 

Annexure I: Key features of the modeling software / tool 

1.1 Simulation 

The modeling core should allow simulation of all components of hydrological cycle including rainfall 

runoff, snow melt runoff, infiltration, deep percolation, evaporation, groundwater dynamics, water 

quality and reservoir operation. The models should be seamlessly integrated with each other while 

exchanging information at each time step. The spatial and temporal resolution should be flexible and 

user selectable. 

1.2 Analysis 

The model should have tools for data analysis, validation, time series visualization, comparison, 

management, conversion and provision for incorporating remote sensing imageries for water balance 

studies. 

 

1.3 Link Node Approach 

The model should have various types of nodes like user nodes (domestic, industrial, agricultural, 

hydropower, environmental etc.) infrastructure nodes (storage reservoir, hydropower reservoir, 

pumped storage reservoir, Diversion, Distribution canal, Pipeline, Inline power plant, Inline pumping 

plant etc.) and river basin geometry nodes (River Reach, Confluence, Bifurcation, Stream gauge, 

Control Point, rainfall runoff catchments, groundwater catchments, aquifers etc.) 
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Annexure-II 

Annexure II: Key features of the dashboard 

2.1 Database features 

 Should be based on free database software like postgre-sql, my sql etc, conforming to various 

security requirements necessary for Government database. 

 Privileges for different level of users for different level of access, in the form of read only 

access, administrative access, limited access, limited period access, independent workspace 

access etc. 

 Data import and export features from common formats like excel, text, xml, GIS shape files, 

mdb, etc. 

 Ability to communicate with national database via web services for import and export of data. 

This would include ftp exchange, database queries, web service, http web crawlers, web 

queries, etc., between the dashboard and India WRIS, e-SWIS, flood forecasting portal etc. 

2.2 Flexibility 

 Flexibility of the dashboard to provide interface to state governments in India. Comprehensive 

documentation should be provided to enable the client to replicate the dashboard for other 

basins without any technical support from consultant. 

 No need for additional license for installing on multiple servers, national, local server or cloud. 

 Ability to host large (unlimited) number of simultaneous users, subject to hardware capacity 

constraints 

 Support for upgrade of software for a period of 5 years after completion of warranty period 

without any additional cost to client. The support would include upgrades, bug fixes, updates 

to operating systems etc. 

 

2.3 Toolkit 

 Tool kit for processing time series data (features like converting from hourly daily to monthly, 

seasonal, annual etc.) 

 Development of various time series products like conversion to flow duration curve, 

development of dependable, dry, wet normal year time series from historical records 

 Scale conversion like conversion of point data to grid, thiessen polygons, sub-basin averages 

etc.  

 GIS tool kit for vector and raster data management, conversion of raster data into polygon 

averages, conversion from one scale to another scale (like conversion of sub-basin rainfall to 

district rainfall, conversion of district population to basin population, point rainfall to grid 

rainfall, or any such combination). The conversion should be possible from any spatial scale 

(administrative, basin, sub-basin, point, polygon, grid etc.) to another or any temporal scale 

(hourly, daily, weekly, monthly, seasonal, annual etc.) to another by using suitable logics and 

conversion factors. 

 Tool kit for unit conversion, to enable on the fly unit conversion for various data series like 

distance, flows, volumes, temperatures, depths, velocities, rates, pressure, times, weights etc.) 
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2.4 Interface 

 Plotting and editing of data as time series, graphs, export, import etc. 

 Online tools to generate statistical values like averages, mean, median, standard deviation of 

various time series data, historical averages, moving averages, comparison among multiple 

years, correlation coefficients and curve fitting etc. 

 Summaries of reservoir storage, water quantity and quality information, compliance with 

environmental flow requirements etc. 

 

2.5 Modeling 

 Options to add/delete various user nodes like irrigation, reservoir, industrial and domestic 

demands, environmental demands, diversion structures, water bodies, hydropower etc 

 Option to change various demand and supply time series, change water shares, percentages 

for each node and for various stakeholders 

 Linkages with rainfall-runoff models and incorporation of various existing popular rainfall-

runoff models 

 

2.6 Scenarios 

 Comparison of multiple scenarios through interface and evaluation against base case 

 Comparison of various performance indicators like availability of water, shortage, surplus etc. 

 A decision matrix with various indicators and various scenarios for aiding the decision makers 

in planning and system operation 

 Ability to generate various demand-based scenarios (like changing agricultural and industrial 

demands, changing hydropower demands, modifying environmental flow demands etc.) and 

supply based scenarios (like change in flow due to climate change, addition of various 

reservoirs and tanks, inclusion of various diversion and inter-basin transfer scenarios etc.) 

 Ability to design new scenarios on the fly based on existing scenarios 

 

2.7 Security 

 The website should conform to all security requirements and necessary certificates to that 

effect should be procured by the Consultant and handed over to the Client. 

 

 

  



26 

 

 

Annexure-III 

Annexure III: Details of ongoing consultancy by CWC under NHP 

 

The objective of the consultancy is to equip CWC with a decision support platform with online 

interactive dynamic display. This will be achieved through the development and application of 

analytical tools and institutional capacity building. The consultancy would cover for “development/ 

updating of reservoir rule curve, reservoir operation manual and Decision Support System (DSS) for 

near real time integrated operation of reservoir systems for flood management in Ganga basin”. The 

broad objectives of the consultancy are as below: 

 

A. To collect, compile and process data needed as input into modelling for Integrated Operation 
of Reservoirs for flood management for identified reservoirs under Ganga Basin in India. This 
involves calculation of historic inflows at all identified reservoirs based on the historic storage 
levels and outflow records, as well as estimates of precipitation and evaporation directly on 
the water surface areas of the reservoirs. 
 

B. To develop Integrated Operation Rule curves, Operational Manual and Standard Operation 
Procedure for integrated reservoir systems for flood moderation considering various flood 
hydrographs and conservational benefits in Ganga basin, using simulation approach. 
Hereinafter the “rule curves” are defined as the ideal target storage levels for each reservoir 
as a function of the hydrologic conditions and the time of the year. Reservoir operation 
guidance during floods is needed for minimizing downstream flooding, with due consideration 
to safety of the dam. This would work on near real time inflow forecasts as available at present 
and would have provision for inputs and use of improved forecast up to a few days in advance. 
The output of model will include GIS maps of areas likely to be inundated.  
 

C. Development and customization of modelling tools, Decision Support System and Web-based 
dashboard for integrated operation of reservoir systems for flood management keeping in 
view conservational benefits, under following two scenarios: 
 

a. Scenario 1: With the consideration of present format of input data system 
b. Scenario 2: With the consideration of future format of input data system 

 

 

System Name of Reservoirs Location (State) 

System 1 

1.1 Tehri Uttarakhand 

1.2 Kalagarh Uttarakhand 

System 2 

2.1 Gandhi Sagar Dam MP 

2.2 Rana Pratap Sagar Rajasthan 

2.3 Kota Barrage Rajasthan 

2.4 Bisalpur Dam Rajasthan 

System 3 

3.1 Rajghat Madhya Pradesh 

3.2 Matatila Uttar Pradesh 

System 4 

4.1 Bansagar Dam Madhya Pradesh 

4.2 Rihand Dam Uttar Pradesh 
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4.3 Indrapuri Barrage Bihar 

System 5   Whole Ganga 

Uttarakhand, HP, UP, MP, 

Chhattisgarh, Rajasthan, 

Haryana, Delhi, Bihar, Jharkhand, 

ont  
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Annexure-A 

  

Format for Letter of Application  

[On the Letter head of the Applicant (Lead Member in case of Consortium)]  

  

Date:   

  

To,  

National Mission for Clean Ganga  

1st Floor, Major Dhyan Chand National Stadium, 

India Gate, New Delhi - 110002.  

T: +91 11 2307 2900   

  

Ref:  Expression of Interest (EoI) for Water Balance Studies for Ganga River Basin. 

  

Dear Sir,   

  

Being duly authorized to represent and act on behalf of …………………….……………. (Hereinafter referred 

to as “the Applicant”), and having gone through and fully understood all of the eligibility and 

qualification requirements and information provided, the undersigned hereby apply for Expression of 

Interest for the captioned project.   

  

We are enclosing our Application for Qualification with the details as per the requirements of the EOI 

Document, for your kind evaluation.   

  

  

Yours faithfully,   

  

  

___________________________   

(Signature of Authorised Signatory)   

(Name, Title and Address)  
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Annexure-B 

  

   Format for Details of Applicant  

  

S. No.  Particulars  Details to be filled in  

1  Name of applicant with full address     

2  Telephone No.    

3  Fax No.     

4  Email     

5  Year of Incorporation.   

(Copy of incorporation/registration 

certificate to be attached)  

  

6  Name and address of the person holding 

the Power of Attorney.   

  

7  (i) Place of Business.     

  (ii) Date of Registration.     

8  GST Registration Number (copy to be 

attached).   

  

9  Are you presently debarred / blacklisted 
by any Government Department /Public  
Sector Undertaking /Any Employer? (If  

Yes, please furnish details)   

  

10  Name and details (Tel ./ Mobile / E mail) 

of Authorized Signatory  

  

  

Note: In case of a Consortium the information above should be provided for all the members of the 

consortium.   

  

  

It is certified that the information given above is TRUE to the best of our knowledge. The organization 

shall stand liable for any information given above which is later found to be FALSE.  

  

  

Place:   

  

Signature of the Authorized Signatory  

Date:  Name & Designation with Stamp 
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Annexure-C. List of Similar Assignments* completed in Last 10 Years   

S. No.  Year  Name of consultancy assignment 

with location  

Name of the  

Funding  

Agency  

Duration of 
the  
Assignment  

Short Description of 

Consultancy 

assignment  

Name and 

address of 

Owner/Client  

Fees for 
the  
Assignment  

Any other 

Relevant 

information  

                  

                  

                  

                  

                  

                  

  

*Similar assignments refer to assignments related to River Basin Water Balance Model / Studies or Economic Valuation of Water or System Approach for 

Basin Scale / Sub-Basin Scale Water Management etc. 

Note: The list of assignments mentioned should be substantiated with documentary evidence such as work orders/relevant pages of the contract 

agreement/project completion certificates in a sequential manner.  

  

It is certified that the information given above is TRUE to the best of our knowledge. The organization shall stand liable for any information given above which 

is later found to be FALSE.  

  

Place:   Signature of the Authorized Signatory  

Date:  Name & Designation with Stamp 
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Annexure-D  

Format for Financial Strength of the Applicant  

  

S. No.  Financial Year  Turnover (Rs. in Crores)  

1  2019-20    

2  2020-21    

3  2021-22    

  

Note:  

- The Applicant should provide the Financial Capability based on its own financial statements. 

Financial Capability of the Applicant's parent company or its subsidiary or any associate company 

will not be considered for computation of the Financial Capability of the Applicant.   

- In case of a Consortium, provide relevant details of all members in the subsequent row. In case the 

Applicant is a Consortium, for the purpose of evaluation on financial parameters, financial 

parameters of the Lead Member only shall be considered.  

- Copy of audited balance sheet and profit and loss account for the respective three financial years 

must be submitted along with summary as cover page on Consultant’s letter head.   

  

It is certified that the information given above is TRUE to the best of our knowledge. The organization 

shall stand liable for any information given above which is later found to be FALSE.  

  

  

Place:   Signature of the Authorized Signatory  

  

Date:  Name & Designation with Stamp  
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Annexure-E 

  

  

Details of Key Experts Working as on Date   

  

S. 

No. 
Name Qualification 

Sector/Skill 

 

Duration of 

working with 

the Entity 

Total Years of 

Experience in the 

concerned sector 

            

            

            

  

Note:  

Key Experts should be from the concerned disciplines as specified in the Terms of Reference.   

  

It is certified that the information given above is TRUE to the best of our knowledge. The organization 

shall stand liable for any information given above which is later found to be FALSE.  

  

  

Place:   Signature of the Authorised Signatory  

  

Date:  Name & Designation with Stamp  
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Annexure-F 

    

Declarations  

(On a Stamp Paper of relevant value)  

  

1. I/ We hereby certify that my/our firm/Company/Society/Trust has not been debarred/ 

blacklisted by any State Government/Government of India/Govt. Departments and/or agencies 

such as UN/bilateral/ multi-lateral funding/partner agencies and corporate including CPSEs, at 

any time for services of any description. We undertake that, in the event of us or any of our 

promoters/directors being blacklisted / barred at any time post the date of this declaration, we 

shall intimate NMCG of such blacklisting.  We further confirm that we are aware that our 

Proposal for the captioned Project would be liable for rejection in case any material 

misrepresentation is made or discovered with regard to the requirements of the EoI Document 

at any stage of the bidding process.   

  

2. I/ We hereby declare that, no relevant information has been omitted/ withheld in the process 

of furnishing the information with respect to this EoI.   

  

3. We understood that NMCG is not bound to short-list / accept any proposal received in response 

to this EoI.   

  

4. I/We have read and examined this EoI document while submitting our response. Further, it is 

understood that this EoI is only an exercise for possible selection for the future work(s); 

however, it does not confer any right to any party submitting EoI for further consideration in 

the process or work allotment.   

  

5. We hereby declare that all the information and statements made in this proposal are true and 

accept that any misrepresentation contained in it may lead to our disqualification.   

  

6. I/we understand that if we use any unfair means with regard to this EoI, our EoI/proposal shall 

be liable for cancellation at any time.   

  

Place:   Signature of the Authorized Signatory  

  

Date:  Name & Designation with Stamp   

Note:  

 To be executed by Consultant or separately by all the Members in case of Consortium.     



34 

 

 

Annexure-G 

  

Format for Power of Attorney for Signing of Proposal  

(On Non – judicial stamp paper of Rs. 100/- or such equivalent document 

duly attested by notary public)  

  

Format for Power of Attorney for Signing of EoI  

Know all men by these presents, We, …………………………… (name of the firm and address of the 

registered office) do hereby irrevocably constitute, nominate, appoint and authorise Mr. /Ms (Name), 

son / daughter / wife of ……………………………… and presently residing at ………………………………….., who is 

presently employed with us / the Lead Member of our Consortium and holding the position of 

………………………….., as our true and lawful attorney (hereinafter referred to as the “Attorney”) to do 

in our name and on our behalf, all such acts, deeds and things as are necessary or required in 

connection with or incidental to submission of our application for “Water Balance Studies for Ganga 

River Basin”, including signing and submission of all documents and providing information/responses 

to NMCG, representing us in all matters before NMCG, and generally dealing with NMCG in all matters 

in connection with or relating to or arising out of our bid for the said Project.   

We hereby agree to ratify and confirm all acts, deeds and things lawfully done by our said Attorney 

pursuant to and in exercise of the powers conferred by this Power of Attorney and that all acts, deeds 

and things done by our aforesaid Attorney shall and shall always be deemed to have been done by us.   

  

For……………………………..  

  

(Signature, name, designation and address)  

  

Accepted                     Notarised  

……………………  

(Signature, name, designation and address of the Attorney)  

  

Witnesses:  

1.  

2.  

  

Notes:  
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1. The mode of execution of the Power of Attorney should be in accordance with the procedure, 

if any, laid down by the applicable law and the charter documents of the executant(s) and when 

it is so required, the same should be under common seal affixed in accordance with the required 

procedure.   

2. Wherever required, the Consultant should submit for verification the extract of the charter 

documents and documents such as a board or shareholders resolution/ power of attorney in 

favour of the person executing this Power of Attorney for the delegation of power hereunder 

on behalf of the Consultant.   

3. For a Power of Attorney executed and issued overseas, the document will also have to be 

legalised by the Indian Embassy and notarised in the jurisdiction where the Power of Attorney 

is being issued. However, the Power of Attorney provided by Consultants from countries that 

have signed the Hague Legislation Convention, 1961 are not required to be legalised by the 

Indian Embassy if it carries a conforming Appostille certificate.   

4. In case the Proposal is signed by an authorised Director of the Consultant (Lead Member, in 

case of a Consortium), a certified copy of the appropriate resolution/ document conveying such 

authority may be enclosed in lieu of the Power of Attorney.  
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Annexure-H  

Format for Power of Attorney for Lead Member of Consortium  

(On Non – judicial stamp paper of Rs 100/- or such equivalent document 

duly attested by notary public)  

  

Whereas the National Mission for Clean Ganga (NMCG) on behalf of Ministry of Jal Shakti, Government 

of India has invited applications from interested parties for “Water Balance Studies for Ganga River 

Basin” (the “Project”).   

Whereas,________________, ____________  and ______________(collectively the “Consortium”) 

the Members of the Consortium are interested in bidding for the Project in accordance with the terms 

and conditions of the Expression of Interest (EOI) document and other connected documents in 

respect of the Project, and   

Whereas, it is necessary under the EOI document for the Members of the Consortium to designate 

one of them as the Lead Member with all necessary power and authority to do for and on behalf of 

the Consortium, all acts, deeds and things as may be necessary in connection with the Consortium’s 

bid for the Project who, acting jointly, would have all necessary power and authority to do all acts, 

deeds and things on behalf of the Consortium, as may be necessary in connection the Consortium’s 

bid for the Project.   

NOW THIS POWER OF ATTORNEY WITNESS THAT   

We, M/s.____________ (Lead Member), having our registered office at_______________, M/s. 

_____________having  our registered office at___________, and M/s.________________, having our 

registered office at _______________, (hereinafter collectively referred to as the “Principles”) do 

hereby designate, nominate, constitute, appoint and authorise M/s_______________, having its 

registered office at__________________, being one of the Members of the Consortium, as the Lead 

Member and true and lawful attorney of the Consortium (hereinafter referred to as the “Attorney”) 

to do on our behalf and on behalf of the Consortium, all or any of the acts, deeds, or things as are 

necessary or required or incidental to the Consortium’s bid for the Project, including submission of 

Application, participating in conferences, responding to queries, submission of 

information/documents and generally to represent the Consortium in all its dealings with NMCG, any 

other Government Agency or any person, in connection with the Project until culmination of the 

process of bidding and thereafter till the contract is entered into with NMCG.   

We hereby agree to ratify and confirm all acts, deeds and things lawfully done or caused to be done 

by Lead Member, our said Attorney pursuant to this Power of Attorney and that all acts, deeds and 

things done by our aforesaid Attorney shall and shall always be deemed to have been done by us / 

Consortium.   

Dated this the ……….. Day of ……….. 2017.  

                  For_______________  

                  (Signature, Name & Title) 

For_______________  
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                  (Signature, Name & Title)  

For_______________  

                  (Signature, Name & Title)  

  

Witnesses:   

1.   

2.   

  

                        

                                            (Executants)   

(To be executed by all the Members of the Consortium)   

Notes:  

1. The mode of execution of the Power of Attorney should be in accordance with the procedure, if 

any, laid down by the applicable law and the charter documents of the executant(s) and when it 

is so required, the same should be under common seal affixed in accordance with the required 

procedure.   

2. Wherever required, the Consultant should submit for verification the extract of the charter 

documents and documents such as a board or shareholders resolution/ power of attorney in 

favour of the person executing this Power of Attorney for the delegation of power hereunder on 

behalf of the Consultant.   

3. For a Power of Attorney executed and issued overseas, the document will also have to be 

legalised by the Indian Embassy and notarised in the jurisdiction where the Power of Attorney is 

being issued. However, the Power of Attorney provided by Consultants from countries that have 

signed the Hague Legislation Convention, 1961 are not required to be legalised by the Indian 

Embassy if it carries a conforming Appostille certificate.   

4. In case the Proposal is signed by an authorised Director of the Consultant (Lead Member, in case 

of a Consortium), a certified copy of the appropriate resolution/ document conveying such 

authority may be enclosed in lieu of the Power of Attorney.   
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Annexure-I 

Curriculum Vitae (CV) of Key Personnel 

 
1. Proposed Position:  

2. Name of Personnel: 

3. Date of Birth:  

4. Nationality:  

5. Educational Qualifications: 

6. Employment Record: 

(Starting with present position, list in reverse order every employment held.)  

7. Details of projects/assignments on which the Personnel has worked: - 

Name of project                                               Description of responsibilities  

  

8. Details of the current assignment and the time duration for which services are required for the 
current assignment. 

 
 
Certification: 

1) I am willing to work on the Project and I will be available for entire duration of the Project 
assignment as required. 
 

2) I, the undersigned, certify that to the best of my knowledge and belief, this CV correctly describes 
me, my qualifications and my experience. 

 

 

(Signature and name of the Key Personnel) 

 

 

Place......................................... 

 

(Signature and name of the authorised signatory of the Consultant) 

 

Notes: 

1. Use separate form for each Key Personnel. 

2. Each page of the CV shall be signed and dated by both the Personnel concerned and by the 

Authorised Representative of the Consultant firm along with the seal of the firm. 

 


