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MEMORANDUM OF AGREEMENT

between
Department of Water Resources, River Development and Ganga
Rejuvenation, Ministry of Jal Shakti, Government of India
(through NRCD)
&
T Kanpur and Consortium of NIT Raipur & NIT Rourkela
to establish

Centres for Mahanadi River Basin Management Studies

This Memorandum of Agreament (herein after referred to as MoA) is signed between
Department of Water Resources, River Development and Ganga Rejuvenation (Dio
WR, RD & GR), Ministry of Jal Shakti, Goavernment of India (through National River
Conservation Diractorate; hereinafter referred to as NRCD), Indian Institute of
Technology Kanpur (herein after referred to as IT Kanpur), and Consortium of
National Institute of Technology, Raipur (herein after referred to as NIT Raipur or
Consortium Institute, Cl) having Its registered office at Raipur, Chhattisgarh &
National Institute of Technology, Rourkela (herein after referrad to as NIT Rourkela
or Consortium Institute, Cl) having its registered office at Rourkela, Odisha 1o
establish Centres for Mahanadl River Basin Management Studies with the mandate
of preparing Mahanadi River Basin Management Plan [MRBMP] and providing
continual support in implementation and dynamic evolution of the Plan. For the
consortium, MNIT Raipur shall act as Lead Institute and NIT Rourkela shall be the
Fellow Institute. IIT Kanpur shall participate through Centre for Ganga River Basin
Management and Studies (herein after referred to as cGanga). Each of the
consortium institutes will nominate a Faculty Member as Coordinator for the institute,

Whereas Head cGanga, IIT Kanpur or his/her nominee shall execule the activities
assigned to cGanga in this MoA. He/She and hisiher team at T Kanpur shall
execute the obligations of non-disclosure of Confidential Information received from
NRCD and Conscrtium Institutes,

Whereas Coordinator of the Lead Institute shall prepare and submit to cGanga and
MWRCD the responsibilities assigned to each Cl in the first fortnight of every vear.

Whereas Coordinator, NIT Raipur shall be responsible for delivering and reporting
on the activities assigned to NIT Raipur in this MoA. He/She and his/her team at NIT
Raipur shall execute the obligations of non-disclosure of Confidential Information
recaived from NRCD and Consortium Institutes.

Whereas Coordinator, NIT Rourkela shall be responsible for delivering and reporting
on the activities assigned fo NIT Rourkela in this MoA. He/She and hisher team at




1. Preamble

The river Mahanadi is of unigue imporance to India for geographical, historical,
socio-cultural, and economic reasons. The river has been facing serious threat due
to discharge of increasing quantities of sewage, trade efiluents and other pollutants
largely on account of rapid urbanization, industrialization and agricultural growth.
The challenge is compounded by competing demands of river water and other river
resources needed for healthy functioning of rivers on the one hand, and for
irrigation, indusirial usage, power generation, and domestic needs on the other
hand.

There is, therefore, a need to ensure effective abatement of pollution and
conservation of the river Mahanadi by adopting a river basin approach to promote
inter-sectoral coordination for comprehensive planning and management. It s
equally important to maintain adequate flows of water, sediments and nuirenis,
stream power, and river space in river Mahanadi and its tributaries with the dual
objectives of preserving natural ecosystems and achieving sustainable
development. The issues of concermn and challenges are similar 1o those faced by
the National River Ganga for which the collective efforts of the Central and State
Government for effective abatement of polluion and conservation of the river
Ganga were necessary, and a cogent managemant plan had to be evolved. Hence, a
Consortium of 7 “Indian Institute of Technology's (IITC) led by IIT Kanpur was
tasked with the preparation of the Ganga River Basin Management Plan,

The Ganga River Basin Management Plan (GRBMP-2015) was thus prepared by
ITC in 2015, enabling the government to launch a systematic approach to restore
and conserve River Ganga., Furthermore, in order 10 advice and provide continual
scientific input to the government, [IT Kanpur was assigned the responsibility of
identifying relevant persons from premier and national scientific and technology
institutes and creating a Consortium of such institutes to provide continual scientific
input for implementation and dynamic evolution of GREMF through the Centre
for Ganga River Basin Management and Studies. In select cases, international
experts and organizations were also allowed to be invited on a case-to-case basis
to contributle to the enhancement of the plan and its implementation. Given the
success of this approach, a similar methodaology s now being adopted o restore
and conserve River Mahanadi,

2. Objectives of the Mahanadi River Basin Management

The objective of the integrated river basin management of River Mahanadi is the
rastorstion and maintenance of wholesomeness of the rver system and
1mprmrement of its a-r.::ulngmal health with duE! regard ttr resnlu[lﬂn of {:ﬂnﬂlcl Df




infrastructure development, industrialization and agriculture while ensuring that the
following fundamental aspects of the river system are protected:

a) Continuous river flow (Aviral Dhara)
b)  Unpolluted river flow (Nirmal Dhara)
c) Longitudinal and [ateral connectivity
d) Adequate space for all essential river funclions
e) Functioning of the river as an ecological entity

3. Mandate

The mandate of the Centers for Mahanadi River Basin Management Siudies is fo
collate and gather knowledge for preparing and dynamically evolving the Mahanadi
River Basin Management Plan that should provide Action Plans with specific
projects to be taken up at different levels of prority, policy interventions and
management actions along with financial implications. The Action Plans should

. include interventions for implementation in a phasad manner delinaating short term,
medium term and long-term measures. The plan should contain financial, social,
economic and envircnmental implications including measurable and verifiable
indicators for ascertaining beneficial and positive impact on the river system. The
Action Plans will consist of many repons and database management system as per
the Framework Document in Annexure-l In addition, the Consartium Institutes shall
also be reguired to advise and assist the government in technical issues related to
the particular river and In overcoming unforeseen difficultles in implementing the
recommendations of the Plan.

The overall task will involve cerain core activities given in Annexure-ll for which the
Consortium Institutes shall be required to maintain a minimum infrastructure to meet
assigned responsibilities. This shall be supported by NECD through committed
grants. Certain other activities as given in Annexure- lll may emerge on a nead

. basis for which financial suppot may be aranged by concerned
authorities/agencies.

4. Duties & Responsibilities

The duties and responsibilities of different entities 1o this MoA shall be broadly as
under:

Dioc WR, RD&GR/NRCD

MRCD shall execute the responsibiliies on behalf of the Dio WR, RDEGR in the
Ministry of Jal Shakti,. NRCD will provide administrative support for obtaining
information/secondary data as and when required for conducting the studies.

T Kanpur
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Agriculture, Ecological Restoration and Economics of Rivers for all six river basins,
specialized Member Institutes shall be involved by IIT Kanpur from its funds. T
Kanpur shall also be responsible for organizing meetings of the Stakeholder
Advisory Committee (Apnexure-l¥). Scienfific & Technical Steering Committee
(Annexure-Y), and Joint Review Committes (Anpnexure-¥l) as per the scheduled
timelines and for making payments towards travellhonorarium to members of the
committees,

NIT Raipur & NIT Rourkela (Consortium Institutes)

Consortium Institutes shall nominate suitable faculty members, scientific/ technical
staff and other officers as may be needed for accomplishing the tasks within the
stipulated period. They shall also utilize the infrastructure and facilities such as
libraries and laboralories as per requirements on payment basis f needed. They
may also deploy compatent Bachelor's, Masters and Doctoral scholars in the
project, which will also help develop a pool of talented and gualified scientist and
other specialists in the field of river conservation. The Institutes shall also be
responsible for notifying the required actions, and achiaving and maonitonng their
progress to ensure deliverables within the prescribed time frame. All scientific/
technical analyses, report-writing and other knowledge-based activities will be
carried out by the institufional members themselves, but sundry related works such
as dala collection, may be outsourced to competent external persons/ organizations.

5. Disbursement of Financial Resources

NRCD shall release funds to the Consortium Institutes who will be responsible for
utilizing funds in carrying out Condition Assessment studies and for preparing and
dynamically evelving Mahanadi River Basin Management Plan. The Institutes shall
submit Utilization Certificate (UC) fo NRCD and place fresh demand for grants.

6. Support, Supervision & Monitoring

The work carried out by the Consortium Institutes shall be supported, supervised
and monitored through the following committees.

a) Stakeholder Advisory Committee

b) Scientific & Technical Steering Committes

c) Joint Review Committes
The information for the meetings, agenda papers, proceedings, and circulation of
progress report, etc. shall be coordinated by Member Secretary of respective
committees with support from cGanga, |IT Kanpur.

7. Duration of the Agreement

The duration of this MoA will be for a period of § years from the date of its signing.
FHIRENET, NRCD Is committed to release grants on annual basis for three years or
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B. Moaodifications to the Agreement

Tha Agreamant including its duralion ¢an be modified basad on neads and
through mutual consent of the Consortium Institutes, IT Kanpur and the NRGD.

9. Limitation of Liability

Maeither Party, nor any of their affiliates nor their or their affiliates respective
direciors, officers, employess, subcontractors or agenis shall be able to the other
Party for any special, incidental, indirect or consequential damages (including, but
not limited ta, contract, negligence and tort liability) in connection with or arising out
of this MoA,

10. Achieving Self-Sufficiency

Consortium Institutes shall endeavor to reach a level of financial self-sufficiency to act
as a knowledge center for the respective river basin by generating income sireams
through knowledge and capabilities developed on River Science and Management.

11. Budget and Activities
Budget for core activities is isted in Annexure-Vil.
12. Confidentiality

All parties shall obsarve confidentiality and secrecy of decuments, information and
other data while conducting the studies for the duration of this MoA.

13. Settlement of Problems

Any problem arizing out of implementation of the sludies shall be setiled amicably
through coordinafion or negofiation amaongst all parties

14. Seal of Parties

The parties have sr-gned l;hls agreement on the 28" day of Febrary month of year
2024,
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Annexure |
Framework Document for

River Basin Condition Assessment and Management Plan

{For taking up rejuvenation and conservation measures under MRCP)

Note: This Annexure may be reviewed and revised by JRC from time to time based on
inputsfrom Consortium institutes ond STSC.

1. Background

India is bestowed with 4% of world’s water resources (India-WRIS 2015] and 2.4% of the
wiorld's land resources (GREMP Mission 4 —Sustainable Agriculiure; cGanga and NMCG (2015)
Ganga River Basin Management Plan (GRBMP)- Extended Summary; Volume 1: Main Plan
Document; Volume 2: Mission Reports; Volume 3: Thematic Reports). Rivers have been the
heart and soul of India’s growth and culture. Many of the large river systems are perannial,
but some of their tributaries are seasonal. Besides the Ganga and Brahmaputra systams, the
other major river systems are Sabarmati, Mahi, Narmada, Tapi, Brahmani, Mahanadi,
Godavari, Krishna, Pennar and Cauvery. Over the decades, booming industrial and agricultural
growth, population growth, rapid urbanization, infrastructural developments, ete. have had
censiderable impact on India’s natural resource base and waste generation. This has often
had a damaging impact on the ecological status of India’s numerous rivers, water bodies and
other ecosystems,

In the above backdrop the Ganga River Basin Management Plan (GRBMP) was preparad in
2015 to comprehensively restore and conserve India’s Mational River Ganga, The GREMP
provided a framewocrk in the government's endeavor to conserve and restore the Ganga River
through the MNational Mission for Clean Ganga (NMCG). Subseguent discourses and reaching
out to diverse experts led to further developments in comprehending and addressing the
various river-related issues in the country through Identification of the roles of river basin
ecosysiems, importance of natural resource management and ecosystem goods and services
of rivers, multi- stakeholder participation in river management, importance of small (lower
order) rivers/ tributaries, waterbodies and other basin ecosystems, and impact of alternative
developmental processes in synchronizing river conservation with development. This
advanced knowledge informs the design of the programme for refuvenating and conserving
Rivers.

2. Objectives
Every river in nature is characterized by typical river functions that together define its
= 5'__~-_- chemical, _ ecological integrity. Rivers impacted by human
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some of their functional capabilities, which compromises their integral nature. River
restoration, therefore, is necessarily the means to make such rivers functionally able (or
capahle} once again to ensure optimal ecosystern services for human benefits. This is the basic
concept of Samarth (meaning “Able”) Ganga as applied to River Ganga, but also to any other
river since Ganga denotes all rivers in the Indian context. Since the success af this restoration
and conservation process is dependent on a corvergence of the vision of an zble river,
scientific understanding, developmental actions and people’s involvement, Samarth Ganga
rests on the five pillars of concerted action as depicted in the accompanying figure.,

Samarth Ganga
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The 5 pillars on which Samarth Gange is founded.

The main objective of establishing the Centre is to develop an integrated river basin
. management plan for restoration and conservation of the wholesomeness of the river by

improving their ecological health substantially which have been significantly affected by the
competing human demands for river resource uses in the entire river basin. This entails
assessment of existing conditions of the river and preparation of 2 road map/plan for
comprehensive rejuvenation and conservation of the riverine ecosysiems in their entirety by
analyzing anthropogenic impacts on them in detail. In achieving this objective, both essential
and desirable characteristics of river such as continuaus flow, un-poliutad flow, longitudinal
and lateral connectivity, and river as an ecological entity need to be included.

The specific objectives include;
a) To assess the gea-morphological, hydro-metearological, bio-physical, secia- cuktural,
and socio-economic condition of various ecosystems [wetlands, forests, grasslands,
= dEr0-2COsYSIEMS. etc.) and human habitations in the entire river basin.
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nutrients, florz and fauna, energy, and space) and of pollutants and other harmful
materials in different river stretches and tributaries, and identification of stretches
where they have been significantly affected by anthropogenic factors.

t) Toassessthe ecosystem goods and services available from the river and its tributaries
for the given river resources and pollutants, and the change in these goods and
services over time due to anthropogenic factars.

d} To assess the impact of anthropogenic activities including agricultural, industrial,
urbanization, infrastructure, forestry, groundwater abstraction, etc, on the riverine
ecosystemns and its trends.

e) Toassess/ identify non-local and/ or natural adversities (such as geclopgical processes,
climate change, etc ) affecting the river basin.

f) To formulate suitable Interventions for restoring the wholesomeness of the river
including alternative measures in view of possible implementation constraints,

3. Scope of work

Major rivers and their tributaries need to be holistically studied adopting a basin- wide
approach considering the major human activities that have been affecting the river
ecosystemns such as industrialization, urbanization, lifestyle changes, agricultural & other rural
activities, deforestation/ denudation, dams/ barrages, engineering flood control Measures,
infrastructural developments, etc. The Consortium should comprehensively assess all such
factors to identify the existing conditions affecting the river ecosystermn and suggest future
course of actions for their remediation. For each major river 2nd its tributari B35, 3N assessment
of its ecological status is to be carried out with verifiable ecological, hydrological, and
geomaorphological indicators/ parameters (quantitative and qualitative}, Spatial and temporal
inter-connections between surface waters, groundwater, soil/ sediment, and terrestrial flara
and fauna as well as biodiversity of the different ecosystems in the river basin and their
eventual contribution to the natural resource base of the river network should be established
to evaluate the goods and services expected from hypothetically {or previously) un-impacted
(reference state) state of rivers. For resources that mainly come into the river from the larger
basin (such as water and sediment] a mass balance {water balance, sediment budget, etc.)
aver the entire basin and over sufficiently leng duration is needed. The impact of human
activities in the basin and of direct human interventions In the river networks may then be
assessed to evaluate the anthropogenic effects on the river ecosystems and their goods and
services in different stretches and at different times. The results may be further gualified by
any natural or global factors (e g. climate change, plate tectonics) that are found to affect the
rivers. The role of different stakehelders of the rivers and thelr importance and roles in
reviving and conserving the rivers need to be identified. Along with any additional factors that
may be relevant, these findings may be synthesized to formulate a cohesive action plan for
integrated basin management of sach river.

Some specific themes that may be considered for assessment are enlisted for specific
thematic areas vide Appendix.l to this Annexure — broadly in line with Ganga River Basin
Management Plan — 2015 (GRBMP - 2015; Ganga River Basin Management Plan (GRBMP]-

=hmrrnded Summary; Velume 1 Main Plan Docyesent; Volume 2: Mission Reports; Volume 3:
: frs However, the list is indicative and may




be modified by the consortium to meet the overall cbjectives of the study.

4, River Basin Organizations and Strategic Plan
Study river basin organizations acrozs the globe and suggest suitable organization, process
and strategies for achieving the objective of rejuvenating and conserving the riverine
ecosystems keeping national and local practices, legistative framework, institutional strengths
and weaknesses, and stakeholder roles in mind. The Consortium may review the current
legislations [both central and state government) in place in environment protection, rules,
regulations from statutory bodies, orders and judgments passed by wvaricus courts and
tribunals in the country, policies, pregrammes, etc. for arriving 2t suitable rejuvenation and
conservation strategy,
The focus of the study may include:

. Enhancement of and inclusion in central/state plans, projects and resources based on

basin-wide perspectives to enable river conservation-synchronized development.

*  Defining the parameters of and strengthening regional cooperation for the
management of interstate nvers.

. Comprehensive monitering, dissemination and communication of the River Netwark
and Basin conditions.

*  Stakeholder-inclusive and Accountable River Basin Organizations.

While preparing the strategic plan the Consortium miay:

- Align with the Strategic Indicators and with Sustainabie Development Goals, where
refevant to water-related or renewable resource related issues.

. Ensure charity of meaning, reflecting the Monitaring Parameters that are needed for
each issue,

. Only Include matters that most resonate with the Basin needs, particulariyin relation
to resource balance and ecosystem health.

. Distinguish, wherever needed, between overarching outcomes andconcepts such as
resilience, sustainability, the water, feod, and energy nexus, etc. and specific
indicators that enable an assessment of status andtrends.

5. Data Interpretation and Presentation

River Restoration and Conservation is a oyclic process involving many steps as per Data
Framework given in Appendix Il (Concise Manuzl and Guide for River Restoration and
Conservation, cGanga and NMCG {2019)) The first three steps, namely Understanding,
Communication and Negotiation are critical to the overall success, and needs to be done
scientifically as well as by engaging with all stakeholders through synthesis of available
information and evidence. As such data and information collection, its analysis, and
interpretation is the most crucial and resouree intensive,

This assignment is pegged basically onsecondary data. Wherever possible the Consortium
may use GIS data available to anal i@ ghetnr the report by using, Satellite ortho-imagery
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image of 50 cmj including current year. Other relevant data for the individual components
mentioned above can be collected from the respective government agencies, In case any
specific data required for analysis is to be purchased, the Consortium may indicate the same
In the approach and methodology to be submitted along with indicative cost of the same,
Such data will be purchased during the course of the assignment by NRCD and provided to
the Consortium or may be purchased by Consortium Institutions that may be reimbursed,
Frior approval for all such purchases shall be obtained from MRCD. Further for collecting
primary data on river water quality, drain water quality, etc., the consortium may propose
the same in selected stretches/points depending on the criticality of such information.

The Consortium is expected to comprehensively assess the status and specify corractive
actions with indicative cost for revival of each companent. While addressing the issues,
reversible and irreversible conditions have to be clearly brought out in the reports. Alsa, all
interventions that are currently in vogue under various schemes of Central/State/Local
Governments and by Non-Governmental Organizations should be taken into consideration
while preparing final recommendations. Further the report should indicate the approach for
project structuring such as direct government investment, Private Investment as part of
business or through Corporate Social Responsibifity route, and Public Private Partnerships.
The focus of the study may include:
* Basin maps - Drainage, land use/ land cover, soil maps

+ Al data should be submitted in digital format {e.g. as "shp"; “xlsx”; “.dwg”, etc. files)
wherever possible or in soft version [e.g. as “.dec”, ".pdf”, " jog", atc. files) with proper
data tagging and metadata records. An illustration of this effect fg provided in Appendix
I

6. Assumptions & Constraints
The proposed study involves twa implicit assumptions, namely:
a) Healthy ecosystems within the river basin have positive impacts on rivers through a

naturally balanced supply of renewable resources and moderatian of harmf ul inputs,
but disturbed/ impacted pcosystemns have limitad ability to carry out these functions,
and hence can affect rivers adversely,

B) Anthrapogenic activity generally impacts rivers negatively or ne utrally, However, it is
possible for anthropogenic interventions to also have positive impacts on river
ecosystems — hence interventions can be designed to meet this target,

The work of preparing river basin management plan is envisaged to have the fallowing main
constraints:

a) The work is intended to be carried out primarily by analyzing secondary data.
However, requisite secondary data may not exist in sufficient detail for all rlver
e el ES0UrCes, status of ecosystems, diverse human impacts, evaluation of BCOsYstEm
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necessary, and feasible within the given timeframe, primary data may be collected for
which the additional expenses will be borne by NRCD provided prior approval is taken.
As far as possible, the need for such data collection should be communicated to NRCD
within the First Year of commencement of the work,

b) The legal and institutional framework and Tinancial constraints within which the river
restorations can be carried out may be complex and difficult to fully assess. Hence
different technological intervention options may be considered and compared with
respect to their relative merits and demerits.

7. Deliverables
I. Inception Report identifying the substantive issues of the study, proposod

methodology, perceived constraints, specific river stretches, tributaries and
ecosystems to be guantitatively assessed, and proposed timeline {with milestones
. giving verifiable and measurable indicators),

Il Comprehensive assessment of the hydrological, geomarphological and ecological
status of the river, river basin and its main ecosystems.

Wl Maps, tables, illustrations, etc. delimitating river rescurces and ecosystem goods and
services available from different stretehes of the main-stem river and its major
tributaries, indicating stretches with significantly affected resources and diminished
ecosystem goods and services.

V. Scientific assessment of environ mental flows {Tlow quantities with depths, widths, atc.
as relevant) for different river stretches and major tributares.

V. Estimating sustainable river reseurce uses for both the renewsble ressurces that
come mainly from the basin — such as water, sediment, and nutrients — and those
generated within or intrinsic to the river — such as kinetic ENergy (stream power), rivar
space ({including flow channel, riverbanks, floodplains and hyporheic zone), flora,

. fauna and biodiversity, and genetic resources,

VI. Formulation of measures to coanserve and/or moderate key ecosystems in the river
basin such as wetlands, forests, and agro-ecosystems,

VIl.  Formulation of measures ta contain or nullify the negative Impacts of ongoing or pre-
existing anthropogenic activities in the basin, and also of any non-local or natural
adversities as a Strategic Plan for implementation,

Vill.  URMP, Urban River Management Plans {i.e. how to manage rivers in various Urban
Centers), and RRMP, Rural River Management Plans (ie. how to manage rivers in
various Rural clusters) delineating how various central, state, and local governments
policies and programmes could be better coordinated and optimally utilized to

manage rivers in Urban and Ruralarepes=——=_
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measurable and verifiable indicators for monitoring, evaluation, and feedback control
through a well-defined mechanism of participation by all key shareholders for
rejuvenation and conservation of rivers,

Identification of key shareholders [Central Govt., State Govt., Local Bodies, local
communities, civil society organisations, businesses, and citizens, etc.) of the rivers
and their roles in river restoration and conservation, and the Desired Institutional
Framework and any Policy andfor Legislative changes desired for successful
implementation of the Strategic Plan,




Appendix |IA to Annexure |

Indicative List of Possible Works/ Reports

Mission 1: Collection and Callation of Information of the River Basin.

5 Mo, Task Description

Source/ Methodology

Dellverables

s i Basin Demagraphy

Consolidated Report

_ _ (Word, PDF}
Urban and Rural census data at varlous
administrative levels [District, Block, Tehsil,
1.1. | Gram Panchayat, Villages, Municipal Ministry of Homa Affairs, Gak Data [Excel fila)
Corporation, Municipal Council, Town area
e and Wards]
1.2, | Information of Class -V towns Ministry of Home Affairs, Gaol Data (Excel,
_ ¥ : Shapefiles)
Demagraphic data of notified and non- To B ovalved by Cls |6 cansultation
s notified slums with cGanga ¥ Data (Excel file)
. 1.0, River af a Glance F‘T;:Iﬁd Heport
3.0 Basin Administrative Delineation
Boundaries of District, Block, Tehsil, Gram Survey of india, Revenue department
I Panchayat, and UIH:E__ Rural development department Date (Shapefiles)
- Boundaries of ULBs {Municipal Corporaticn, Urban Develogpment Department/Local | Data (Shapefiles,
__| Municipal Council, Town Area) and Wards | Governments drawing files)
43, Boundaries of Notified and Non- notified To be evolved by Cls in consul tatian Data [Shapefilas,
Slurmis with cGanga drawing fileg) |
Consalidated ort
4.0, River Atlas [Werd, POE) Bap
Preparation of varified stream
Present: Trace of all drains, rivulets, streams, | network. Verification will be dane
b and rivers through 501 maps, lecal, regional, and Data [Shapefiles)
national level reports. '
Preparation of excels kaving
information of wrigin [coordinates,
elevation, villege, block, tehsil, district)
4.1.1 | Database of stream network and Confluence {coordinates, Data [Excel fifes)
. elevation, village, block, tehsil, district)
| points, and bength, nama of sub basin,
major basin of each stream
| Preparation of stream netwaork {say
wEng high-resolutlon satellite imagsry
Reference; Trace of all drains, rivulets, (Corona or better)), Verification may
4.1 | streams and rivers be done through 50! maps, local Data [Shapefiles|
regional, ard national lewel
Maps/TEpoIts
Freparaticn of excels having
infarmation of origin [coordinates,
elevation, village, block, tehsil,
4.2.1 | Database of stream network district], confluence [coordinates, Data (Excel files)

elevation, village, block, tehsil, dstrict|
points, length, name of sub basin,

major basin of each stream
b 00 AMGRE Broup on




Mission 1: Collection and Collation of Information of the River Basin (Continued)

S No. | Task Description Sourcef Methodology Deliverables
Delineation from prepared
Basin Boundaries {up to first order slream natwork using SATM 30 m
[
o stream network) ar any other avallable better Dt S petiles)

resolution data/infermation

B0 Waterbodies Atlas Cansofidated Report

e e e . | [Word, PDF]
Present: Location and spread (pre and
pest monsgon or minimum and
maximum} of Reservairs, Ponds,
Lakes, Wetlands, Water Harvesting
Structura (Existing and Abandoned), Data [Shapefiles: point,
Information and mapping of surface fine and polygons,
g1, | Ericultural runoff drains etc.), say Ter be evolved by Cis in Drone Survey Dutputs:
wsing high-resolution satellita consultation with cGanga artho-masaic, DEM,
imageries {Cartosat, Sentinel or battar B3M, Contour and palnt
ete.], Sol toposheats, Surveys carriad dleud, Lidar; Jlas file)
. aut for Smart Clties Programmes ar

any such ether programme of Cantral,
State or Local Government including
using drone, Lidar, ste.

Preparalion of excels having
information of location
6.1.1 | Présent: Database of waterbodies {eoordinates, vitlage, block, tehsil, | Data {Excel files)
districth, arsa, name of sub basin,
majpor basin elc,

Reference: Location and spread (pre
| and post monsoon or minimem and
| manimum) of Resarvoirs, Ponds,
Lakes, Wetlands, Water Harvesting
Structure (Existing and Abandoned),
6.2, | Information and mapping of surface
agricultural runoff drains ate.) say

| using high-resolution satellite

' imagerias {Corona or better) and Sol
. toposheets and historical/anecdotal
information

Tobe evalved by Cls in Data (Shapefiles: point,
consultation with cGanga | line and polygons)

Preparation of excels having
infarmation of location
6.2.1 | Reference; Database of waterbodies [coordinates, village, block, tehsi, | Data (Excel files)
tiskrict), area, name of sub basin,
meajor hakin ate,

Target: Location and spread (pre and
POE MonNsSodn ar minimum and
maximum of Reservoirs, Ponds, Lakes,

Consuitation with stakeholders
considering preasent and
refzrence candition

G.3.

| Wetlands, Water Harvesting Structure




Mission 1: Collection and Collation of Information of the River Basin (Continued)

5 No. | Task Description Source) Methodology Delivarabhas

7.0. | Land Usa/Land Cover | ;:;En;[:i::}d Report
Prosent: Il;an.d Uses, say using high-resalution
satellite imageries {Cartosal, Sentinel or

5.q, | Detteretc.), Sal toposheets, Surveys carried | To be evolved by Cls in Data [Shapefiles: point,
out for Smart Cities Programmes or any such | consultation with c3anga line and polypons)
other programme of Central, State or Local
Government including using drone, Lidar, etc.

| Reference; Land Uses, say using high-

7.2, resalution satelfite Imageries (Carona or To be evalved by Ci in Data (Shapefiles: poing,
better} and 5ol toposhasts and cangsultation with cGanga fine and polygons)
historical/anacdotal infarmation

Cantullation with stakeholdars
7.3. | Target Condition of Land Uses considering present and reference
condition
Present: Land Cowvar, say using high- -
risalution satellite Imageries [ Cartosat,
Programmes or any such other programme of consullation with cGanga line and polygons)
central, State or Local Government Including
using drone, Lidar, etc.
Reference: Land Cover, say using high-

75, resalution satellite imageries (Corona or To be evolved by s in Data [Shapefiles; poini,
better] and 5ol topasheets and consultation with cGanga line and polygons)
historical/anecdotal information )

Consultation with stakeheolders
7.6. | Target Condition of Land Cover gonsidering presant and reference
condition )
8.0, Biological profile of Basin ;E;r:;ﬂ:;:d Report
Data collected from secandary

a1, Present: Status of Aguatic flora {Periphyton sources i.e., Publications, reports, Data [Excel file), Report

and Phytoplankton) unpublished scientific articles, {PDF)
Liniversity thesis and dissertation
Data collected from secondary
sourcesi.e, Publications, reports,

Present: Status of Agquatic fauna unpublihed scientific articles,

B2 | (Zoeplankton and Zoobenthos, Fish and annual reports published by Data |Enced filz), Report

fisheries, Highar vertebrates) Mational Institubes such as CIFRI, {00
251 and Relaled Degartments
(Department of Fisherias)
Data collected from secondary
S0UFCES |E., Publications, reports,
8.3, | Present: Status of Riparian flara ungublished scientific arti-:nalijs. Dk L Ewonl i) Rapart

annual reports published by
Mational Institutes such as B3

Fresent: Status of Riparian fauna

(PDF)

Data collected from secondary
SONINOEG j, -E.' F'ublu:.;mﬂns remrE

Data |Excel file), Ropaort
{PDF)




‘Mission 1: Collection and Collation of Information of the River Basin (Continued)

5 No.

Task Descripilon

Source) Methodology

Deliverables

35,

Presont: Status of Terrestriel flora

Data collected from secondary
sources Le., Publications, reports,
umputished scentific articles,
anntzl reports published by
Mational Institutes such a5 BSI, FRI
#nd Related Departments
[Oepartrment of Forestry, Farest
Surviry of Imdia [F51))

Data (Excel file), Report
{PDF]

86,

Present: Status of Terrestrial fauna

Data collected from secondary
sources | e, Puslicatinong, reports,
snpublished sciontific articles,
aninual reports published by
Mational Institutes such as 281

Data [Excel file), Repart
(PDF)

8.7,

Reference: Status of Aquatic flora
[Periphyton and Phwtoplankton)

Data eollected from secondary
sources §o., Publicatiens, reparts,
unpulbdished scientific articles,
Unhversity thesis and dissertation

Pata |Excel file), Report
{PDF}

Reforonce: Status of Aguatic fauna

(Zooplankion and Zoobenthos, Fish and

fisheries, Higher vertebrates)

Data collected from secondary
sources be,, Publicalions, reports,
unpublished scentific articiss,
annual reports published by
Mational Institutes such as CIFRD,
L5l and Related Depariments
{Department of Fisheries)

Data (Excel file], Raport
{PDF)

89, |

Reference: Status of Riparian flara

8.10. |

Reference: Status of Riparian fauna

Data coliected from secondary
sources i.e., Publications, reports,
unpubdished scientific articles,
annual regors published by
National Institutes such as BSI
Cata collected from secondary
SCUrces joe, Publications, reports,
unpublished scientific arficlas,
anrusal reports published by
Haticnal Instlfutes such 35 251

B.11.

Reference: Status of Terrestrial flora

Data (Excel fike), Report
{PDF|

Data [Excel file), Report
[POF)

Data colfected from secandary
sources e, Publications, repoits,
ungubfched scipntific articles,
amnual reparts published by
Mational Institutecsuel as BEI, FRI
and Retated Departments
{Department of Forestry, Forest
Survey of Ingia (F5I])

Data [Excel flle), Report
(PDF]

.12,

Reference: Status of Terrestrial fauna

Data collected from secondary
sourcesie,, Publications, reports,
unpublished sclentific articles,
annual reports pulEished by
Anafitules such s 751

Targel: Daesired state of Aguatic flara
[Pariphyton and Phytoplankton)

Data (Exced file), Report
{PDF)

Data [Excel file], Report
(PDF]

il




Mission 1: Collection and Collation of Information of the River Basin (Continued)
5 Mo, | Task Description Source/ Methodology Deliverablzs
Target: Desired state of Agquatic fauna Consultathen with stakehalders
8.14. | (Zooplankton and Zoobenthos, Fish and fisheries, | considering present and i |Excak Tial,
| Higher vertebrates] reference condition REPOIL PR
Corsultation with stakeholders
8.15. | Target: Desired state of Riparian flora considering present and Rnata !EI:::FﬁH'
reference condition Kpovt. [FOR
Consultation with stakehalders
B.16. THI'EET: Desired state af Rlpaﬁm fauna ﬂnns,rdpnn_i oresant and Data [E“‘EE‘I HE'}.l
L referance condition Repurt [PLF)
Cansultation with stakehoidors :
EA7. | Target: Desired ckate of Terrestrial flara considening present and | Data [Excel file),
reference condition Repart ‘PDF}
Consultation with stakeholders
8.18.  Target: Decired state of Terrestrial faurna considenng present and Data (Excel file),
! _ reference condition Report (POF)
. | Morgholegical characters, habitat and niche :
| preference, reproductive and breeding Consultation with stakeholders &
.18, | behaviour, food and feeding and migratory frorm '.he_n::ilected saperslany Repart [PDE)
| behavior of the focal species information
%0, | Cimatologic/ Meteorological Data f""‘“'”““" Rapor
[ Word, PDF}
Meteoralogical data (Micro and Macro lavel) of
parameters like 5olar Radiation, Temperature
(Max), Temperature (Min), Temperature (Mean], | - *Weather data of all stations,

9.1 | Wind Speed, Wind Direction, Cloud Caver, Local weather monitoring Data |Excel files,
Rainfall, Snowfall, Relative Humidity of highest stations, Climate Englne, NASA- Shapefiles)
frequency prafierably daily from the date of i oy
monitaring started

g.y, | Collection of different GEMs and RCMs data far N

" | the basin from different sources e Dot LEwOR) Hike)

8.3, | Dreughi data from date af monitori Toneevohed by Clyi

NI, conrsultaticn with cSanga Data' | Bxced files)
10.0. | Lithological profile Consclidated Report
. {Word, PDF}
Fresent: Lithological map, litha-legs, sail layer
information [type of sell, macro, micra [
10.1. ' ! 2 | Cata (Excel data and
secondary and other nutrisnt condition) te o, G Shapefiles)
determine the type of soils and rocks in the basin
10.2. | Present: Aquifer map GSI CGWE Data [Exced data and
- | Shapefiles)
Reference: Lithological map, litho-logs, soil layer
103, | information (type of soil, macro, micra, To e pvalved by Cls in Drata {Excel data and
secondary and other nutrient condition) ta consultanon with cGanga Shapefites)
| determine the type of solls and rocks in the basin
10.4, | Reference: Agquifer map TRee pealiadt by Cie in Dt {Faccel data snd
consultation with cGanga Shapefilas)
Target: Uthological map, litho-logs, soll layer . o
10.5. information (type of soil, macro, micro, Eﬂm'_mw_h“w':h sakeboldery Data (Excel data and
’ secondary and other nutrient condition) 1o o ik pre.;?nt il Shapefiles)
4. e rence conaition

ine the type of soils and rocks in the SN
- s




Mission 1: Collection and Collation of Information of the River Basin {Continued)

5 MNo. | Task Description Source Methodalogy I:hehwran!us
Consolidated Report
11.0. Hydraulic
" (Word, PDF)
Present: Cross Sections of the mainstream, major _
tributarles and drains of the river to determiing Eatiskinyg dba froms CWE Et:““ﬂ file: Jot,
Al | G IALIIR: pavaotithe Tke bed shops, Wler Irrigation Department elevation/narthing,

|
surface slope, surface roughness and ehannel casting, alevaiion)

velocity R
Present: Longitudinal section of the mainstream, | Existing data from CWE,
1.2, Exce
' major tributaries and drains of the river Irrigation Department i
Present; Infrastructure infan rivers [ e.g. Br]dge /
Existing data irem CWC, Data | Excel file,
113. | Dam, Barrage, intake wells, Canal of take, Sewer iR L R Shapefile)

Qutfall, Ghats, etc.)

Reference; Cross Sections of the mainstream,
major tributaries and drains of the river to
114, | detarmine the hydraulic parameters like bed
slope, water surface slope, surface roughness
and channel velocity

Data [Excel file: lat,
Enisting data fram CWLE, long,

Irrigation Deparpment elevationfnorthing,
easting, elevation)

Reference: Longitudinal section of the
11.5. | mainstream, major tributaries and drains of the
rivies

Existing data from CWC,

Irrigation Departrmen Data |Ewcel file)

Reference: Infrastructura Infon rivers (e.g. |

11.6. | Bridge, Dam, Barrage, Intake wells, Canal of take,
Sewer Outfall, !:i_lj!-ll.‘!,ﬂ:-il

Existing data from CWE, Data (Excel file,
Ifrrigation Department Shapefile)

12.0. | Hydrologic Consalidated Report

= - (Word, FOF)
12.1. | DEM of highest resolution (10 m or better] I5R0, World DEM - Data [TIFF file)
Gauge and discharge data of the mainstrearm,
major tributaries and drains of the river including Data (Data (Excel file,
12.2. | HFLvalue and inter-basin transfers of highest W Stata Shapefile); location of
frequency preferably daily from the date of monioring)

monitoring started
Data of Evaporation, evapotranspiration,

| percolation, infiltration, and Interception of T be evalved by Cis in
. i highest frequency from date of monitoring consultation with cGanga Dt (el e}
| started -
13 g | ‘Groundwater data {location, levels, and From CGWB/ State GW Data {Excel film,
_| abstraction| from the date of monitoring started | Department Shapefiles)

Sediment laad (Coarse, medlum, and fine
Erained) data (load, variation along stream

12.5. | length, sources In basin and inflow rate Into the
river) of highest frequency preferably daily from
the _:'.!_E!_t_e_- of manitaring

CWES Slate monitaring station

ot Data [Fxcel fila)

Consolidated Bepart

13.0,
3.0, | Physlo-chemical and Blological [Ward, POF)

Surface water quality data of parameters fike
Termperature, pH, Turbidity, Calour, EC, TS, T3S,
TOS, V55, F55, VDS, FOS, Alkalinity, Hardness, DO,
BOD, COD, TC, TOC, AN, TEN, Nitrite, Nitrate, P,

134 Data [Excal fila,

Heawvy Metals, Pesticides, Total cofiform, and Shapafilz)
FaE::aI coliform of highest fraquency prefer:bh,r




Mission 1: Collection and Collation of Information of the River Basin (Continued)

Domestic water requirement |LPCD)

Erial water requirement

5 No. | Task Description Source/ Methodology Deliverables
_ 8 Consolidated Report
13.0. | Physio-chemical and Blological (Ward, PDF)
Surfacs water guality data of parameters like
Temperature, pH, Turbidity, Colour, EC, TS,
T35, TOS, W55, F55, V0§, FOS, Alkalinity,
Hardness, DO, BOD, COD, TC, TOC, AM, TN,

13.1. | Nitrite, Nitrate, P, Heawy Metals, Pesticides, | CINC - :’“{E"‘H Pk,
Total cofiform, and Faecal eoliform of highest pilie)
frequency preferably daily from the date of
manitoring started with lacations of
ranitoring
Groundwater quality data of parameters like
Temperature, pH, Turbidity, Colowr, EC, T5,

T55, TDS, V55, F55, VDS, FOS, Alkalinity,
Hardness, DO, BOD, COD, TC, TOC, AN, TKN, Data [Excel fils,

13.2. Nitrite, Nitrate, P, Heavy Metals, Pesticides CEWE / State GW Department Shapefila]
of highest frequency preferably dally from
the date of monitoring started with bocations

)l of monitoring
Soll data of parameters ike Temperature,
pH, Moisture, Colour, Volatile {Organic),
Fixed [Ash/Inorganic), Carbon Content, AN,
TEN, Chloride, Sulphate, Carbonate, Nitrite, :
13.3. | Nitrate, P, K, Na, Ca, Mg, Heawy Metals, To be evodved by Cis in | Data |Excel file,
| Pesticides, Total coliform, and Faecal sana O R Yiangn Ftpeite)
coliform of highest frequency preferably
daily from the date of monitoring started
with locations of monitoring
Rock data parameters like Colawr, Valatile
{Organic), Fixed [Ash/inorganic), Carbon
Content, AN, TEN, Chioride, Sulphate,

13.4. | Carbonate, Nitrite, Nitrate, P, K, Na, Ca, Mg, To be evolved by O3 in Data [Excel file,
Heavy Metals of highast fragueney consultatian with cGanga Shapafile)
preferably daily from the date of manitoring

| started with locations of menitoring - )
! Consultation with stakeholders

13.5. | Target: Water quality parameters considering present and reference | Data (Excel file)

it - condition
consullation with stakeholders
13.:6. | Target: Groundwatar quality parameters cansidering present and reference | Data [Excel file)
| candition
Consultation with stakeholders
13.7.  Target: Soil quality parameters tonsidenng present and reference | Data (Excel file)
| condition
Coresultation with stakenolders
13.8. | Target: Quality parameters of rocks tonsidering prasent and reference | Data [Ewcel file)
conditian
Consolidated Report
14.0. | Water Demand and Supply [Ward, PDF]
14.1, lal N::gaﬂh Municipal Corporation, Data {Excal file]

Dtz 1E:{EE_FIIE}




Mission 1: Collection and Collation of information of the River Basin {Continued)
5 No. | Task Description Seurce/ Methodology Dellverables
14.3, | Agricultural water requirement Irrigation Department Data (Excel fila}
Sources of waker supphy within Miinicieal
14.4, | delineated administrative and natural .IJI'lIEIpEIi TN, A Data (Ewcel file, Shapefile)
; MNigam
boundaries
Detalls of storage, public and private
! &l 1 .
14,5 infrastructuras, pumping, supply Municipal Cosparation, Nagar
= | stk s WP withi delnested :-hg.arn, SEI:I:.II';I.'-'EIT'{ saurces like Data (Exgel file, Shapeafile)
administrative and potural boundaries MO I B EE
Industrial profile within delineated Consalidated Report
150,
administrative and natural boundaries [Word, POF]
Detalls of Industries (location, type, )
raw mabérlal, products, by-products,
15.1.
5.1 waste gAmerated, ir ent facillty, CPCE, State PCE Data {Excei file, Shapefile)
green bel, etc.)
15.2. | Informatiosn of industrial clusters CPCE, State PCE Data (Excel file, Shapefile)
Consultation with stakehodders
153, | Target [Projected) considefing present and Data (Execal file)
referance conditon
s Pollution Ioad within delineated
' | administrative and natural boundariss
Y — Consolidated Report
{Word, PDF)
Muriicipal Corporatien, Mager
16.1.1 | Domestic wastawater laad KNigam, secondary sources like Data {Excel flle)
repods, arlicles efg,
16.1.2 Status of sewerage netwsrk and m:::psﬂrﬁuf;::::;ﬂ:ﬁ:: Data (Exweel fila,
' househaold k
TH connections rirhe dr s 86, Shapefiles, Drawings)
Mikseration of ntarception and Municipal Corporation, Magar Dt {Excal file
16.1.3 Trieedhoies MNizam, secondary sources |ke ¢ i !
regorts, articles etc. Hapaiiey, Drnsings]
£ Municipal Corporation, Nagar
Location of i | F
T e s g IndRhelr | Nigam, secondary sources like ;‘““ ';::"ﬂ"'
- riaports, articles elc, apefiles, Drawings)
Information af drains (domestic and Municipal Corporation, Nagar
16.1.5 | industrial}, their discharge and quality Migam, secondary sources like G | e e
data reports, articles etc, Srapehies, Draiings)
CPCR, 5tate PCB, secondary
16.1.6 | Industrial wastewater load sources Fke reports, articles Data [Excel fila}
= EfL. -
Muricipa! Corporation, Magar
16.1.7 | Quantity of solid waste generation Migam, secondary seurees like | Data (Excel file)
reports, artloles ete:
Municipal Corparatian, Nagar
16.1.8 | Cormposition of solid waste Migam, sapendary sourcas like Data (Excel file}
reports, ir:!i:lm. e,
16,10 | Details about callection, transportation E“"'“WI Srpoention, Muser
. and disposal facilities igam, secondany sources ike Data [Excel file)
= ="k articies ete.
;,%ﬂ'_rr PN, . Foe R
A =




sustainatle agriculture

Mission 1: Collection and Collation of Information of the River Basin (Continued)
& Mo. | Task Description Source/ Methodology Deliverabies
16.2, | Treatment ERcRied feport
{Weard, PDF)
Details of 5TPs (Locatlon, Technology, .
16.2.1 | Capacity, current utilization, Flow, quality E:c:: 5":;" PED, 2 ilierol Deca [Excal e/ Pre-
parameters, sludge management, atc.) urces ke reports, articles el designed Layout)
Details of CETPs {Location, technology,
16.2.2 | capacity, curreént utilization, flow, quality i 5!;::'- IEh; s-:cnn-:..‘an- Dat3 {Bicel fia/ Pre-
' parameters, sludge management ate.) sources like reports, articles elg, designed Layout)
Miuirnicipal Corporation, Nagar
16.2.3 | Informatian of dumping sites Nigam, secondary sources lke Elwi s LE;;:'I Ty gt
. reports, articles atr. ord file]
MMunicipal Corporation, Magar
16.2.4 | Iaformation of legacy waste MWigam, secondary cources ike I:WEI_LE;:JLEF file). Report
reports, arti:rles elc | el
Mumicipal Conporation, Magar
Information of sutcessful solid waste Data [Excel file
16.2.5 Wigam, secondary sources like 8\ ). Report
| managemsnt model :
e _5 rEpos, artickes etr, {Waord file}
Waste to energy, waste to compost, their Municipal Corporation, Nagar
15.2.6 | prosand cons, and econamic viability of the Wigam, secondary sources lke Oata (Excel file), Report
| current management practices reports, articlas ate, [ (Word file}
| Agricultural profile within delineatod
17.0. | adminkstrative and natural bouridaries Consalidated Regort
! (Historical since records are available) AWl P}
4 . Slete agricultural Cepartment,
Geographical delineation of significant Data (Excal file
171, | 5 . secondary sources ke annwal gy g
| agricultural area in the ba pefile
| £ _— reports; art_i-;[g_s., Bilc. o )
2 | Total agricultural land distribution under State agricultursl Department,
T | different types of farming practices secondary searces ke annual Bata {Excel file)
reports, articlas, eic
Sate agricultural Department,
17.3. | Cropping pattern and intensity secandary sources like annual Data {Excel file)
reports, articles, etc.
. e State agricultural dep?, Irrigation
Irrigated land and major irfigation sources ’
17.4. i
with groundwater drawdown information dept, secandary 5-:.1.'."':95 ke Pata {Evce; e
annual regarts, articies, elC.
o State agriculiural dept, Irrigation
17.5. | Irrigation pattern dept, secondary sources lks Data [Excel fils}
annual reports, articles; ele: o
; State agricultural Department,
17.6. = Crop production and average yield secandary sources like annual Data {Excal file)
= feports, articles, etr.
Chemical fertilizer & plant protectant siale-agricihural Department,
17.1. distribution and olillzation | secondary sources (ke annual Data {Excel file)
) raports, articles, ate,
Agricultural ma . taiid and INastoik =rate agriculiural Department,
17.5. holdings I secondary sources like annwal Data [Emcel flie)
L= reparks, artices, el
State agriculiural Department
Dperational t schames | 3
178, P . sl okt o sacondary sourcas ke annwal Data [Excel file]

feparts, articles, et




Mission 1: Collection and Collation of Information of the River Basin (Continued)

5 No. | Task Description Source/ Methodology Deliverables

5 . Ta be evolved by Cls I

17.10. | Majar agre-scosystem concerns of the basin :gpqy!tatiun with ceanga Data [Ewcel file)
Existing or potential measwures of sustzinable To be evolved by Cis in

2, agriculture and their economic viability consultation with cGanga Pt (ot )

17.12. | Nutrient and sediments load i he: quchne:ﬁ J,:"'r Cls in Data (Excel file)

consultation with (Ganga

17.13. | Flow/ nutrient trapping structures T te aeohea by Gy

consuitation with cGanga

Data {Excel file)

| Agricuitural management practices [tillage and

reconsolidation, no-tillage and surface residues,
raised bed farming, urea deep placement, SRI in
paddy cultivation, plants and crop rotaticns, Intes-

Te be evolved by Cls in
consultation with cGanga

17.44. : i
cropping, Irrigation supply systems, farm irrigation & Dats (Excel file)
micro- irrigation, manure and fertilization practices,
grazing manpgement, terrace farming, pest
management, etc.) ) .

Identification of agricultural factors affecting the To be evolved by Cis in
AT river and proposed corrective measures | £onsultation with cGanga {Excel file]
17.15, | Suftable locations for farestation, orchards and To be evolved by Cls in Data |Excel file,
' organic farming consultation with cGanga Shapefile, KML)

18.0, Geclogical Profile

Present: Excavations, explosions and mining activiies | Data (Excel file
18.1. i
ik Nt Mining Department shagefile)
Ta be evlved by Cls in Data (Excel file
182, - eling dat .
et liiiort ety consultation with cGanga Shapefile})
To be evobved by Tl in Data (Excel fila
I.E!u Fr - [
il b consultation with cGanga Shapefile)
sk, | Breiaier Detirictutian Tobs E-'IH:!F'I.IEI:I !_:u.r Clsin Data {Excel file,
consultation with cGanga Shapefie)
' - To be evolved by Cls in Data (Excel file
185, | Pr ; bed mini :
S Miver e consultation with cGanga Shapefile)
To be evolved by Cls in
18.6. | Presant: Hill h
ill stope change consultation with cBanga Data (Excel file)
Present: Natural geological disasters §.e,, Tobe evalved by Cisin
18.7. | earthquakes, landslides, avalanches, sinkholes, cersultaling with cGanga Drata [Excel file}
tsunamis, ete.
ik | Reference: Excavations, explosions and mining To be evahmd by Cls in Data {Excel filo,
" activities in the basln | consultation with cGanga Shapefila)
To ba avoleed by Cls in Data |Excel file
4, | RAaf 3 r
189 | erence; Tunneling data consultation with cGangs Shapefilc)
[ ) 2 To be avolved by Cls in Dot [Excel file,
1.:.1[1."i Reference: Fracking zone consultation with cGanga Shapefiic)
[ ; ; To be evplved by Cls in Data [Excel file,

18.11. | Reference: Deforestation consultation with cGanga Shapefile)

[ . ) To be evalved by Clsin Data [Excel fils,

13.12, f Reference: River bed mining consultation with cGangs Shapefile]

18.13. l Reference: Hill slope change T e Svolved ot Qi Data | Excel file)

| consuilation with eGanga
| Reference: Matural gealogical disastersi.e., T be evalved by Cls n
18.14. consultation with cGanga Data (Excel file)

| marthguakes, landslides, avalanches, ﬂnh%
AR, S, o W




Mission 1: Collection and Collation of Information of the River Basin [Continued)

5 No. | Task Description Source Methodology Deliverables
Data {Raw images,
. processed data: ortho
o Aerialf d al phaot
13, J/ drone surveys, Aerizl photographs lc, DSM, DEM, Las
file)
20.0. | Topographic maps ol Duata (PDFs, Shapefile)
20,1, | Contour map {1m or batter) | Data [Shapefile)
21.0, | Revemue map | Revenue Department Diata [PDFs, Shapefile)
, Consolidated Repaort
22.0. | infrastructure and Planning (ward, POF)
Magar Migam, Smart City hission
programme, and from secondary Data |Shapefile,
4 I
A | el Pl sources |ike DPRS, Snnual reports Drawings)
_!“.'-.
Magar Migam, Mumicipal
Corparation, and from secondary | Data [Shapefile,
XX | W netwark Pl | '
Rber supply o | sourges ke DPRs, Annual reports Drawings)
| | etc.
MNagar Nigam, Municipal
2 Corporation, and from secondary Data {Shapefile
223, | d !
R0 Snape st ONtiN N Naliodc shan sources like DP RS, Annual reports Dirawwings)
= £icC,
I Nagar Nigarm, Municipal
22.4. | Sanitation Plan Cnrﬂarar..mn, and from secandary | Data [Shapefile,
| Soufees like DPHs, Annual reporis Drawings)
ete _
Magar Nigam, Murniclgal
| i) Corporation, and fram secondary Ciata |Shapefile,
el TSRO i sowrces like DPRL, Annual raports | Drawings)
Bl
L Consolidated Report
23.0. | Ge ical Mappi
| RGN Mg (Word, PDF)
Prasent: Adtive and passive flood plain From SEMTIMEL images or better *
3.1, mapping with S8R . Pﬂlﬂ (Shapefile}
5 * Fr INE 5 b
13.1. | Present: Rlver island mapping w;;nii{nm TSNS ST Data (shapefile)
ference: Acti i 57
23.3. hfﬂ".!n“ it From CORONA images or better Data [Shapefila)
mapping
Reference: River isfand mapping From CORDMA images or better Data [Shapefila)

L34,




MISSION 2: Aviral Dhara

TASK Task Description I source/ Methodology Deliverabies
Water Balance/ Accounts/Budget as per |
1. | delineated administrative and natural VWater budget of watersheds Veiter: Ducgel faport
boundaries YWard, #OF}
Estimation of water balance and watsr To be evolved by Cis in
e budget based on data collected | consultation '.'ﬂtll'rll changa Date {Fedt el
Identification & quant.i'fﬁtiun of
s, Hydrological Modeling significantly impacted and,/or Data [SWAT Model),
critical hydrological compeonents Report {Waord, PDF)
. affecting
Watershed Simulation and discharge To be evolved by Clsin
= estimation consultation with cGanga e (e Tl
Calibration and Valldation of the model as To be evolved by Cis in
L.3. | perdelineated adrninistrative and natural consultation with cGanga Data (Excel file)
boumdaries
3. wﬁ:;‘;;ﬂ“?::fn:: fh“;'m'“m_! Stream flows at ungauged stations |
Analysis of cross sections and estimation of " ) |
3.1, | stage-sischage ralation at major locations in To l:l-ewr_:nhred oy Clzin Data [Excel file, HECRAS
rhvet, major tributaries and drains consuitation with cGanga model]
E-fiows recommendations for
4, E-Flowrs Assessment it hier it Report (Word, POF}
Virgin/ unimpacted flaws, present flows, -
4.1, | depth, width of flow required for keystane | |C 02 vblved by Clsin Gata {Excel file)
species and other critical species tonsultation with cGanga
ldentifcation of critical erosion &
depositlon zonas of riviss (with
5. Sediment budget guantitafive gsiimates whare Report |Word, POF)
possitie) and likety river
instabdities
| Assessment of sediment load data to To be evolved by Cls in
51+ | evaluate sediment budget COnSURAGAE Vi o Dt {Excel file)
[ hssesement of impact of climate
changs on ‘water availability and
B Climate Change Assessment art ditterent hydrologic Report [Ward, PDF}
components and also upsn the
| water ievel of the river
| Assessment and processing of different B |
g1 | BCMs and RCMs data to study the change in To be evabved by Cls in Data [Excel Filtes,
| climatic conditions over the years and tonsullation with oSanga Shapefiles)

predicting future changes




TASK Task Description Source/ Methodolagy ' Deflverables
Pallitant ssurce mapping within delineateg administoative ; -
) g i of polutian bt apafilag
| i rlentlftatlﬂ po r hest $pots Data (Shapafilas)
Framean f Tin
Management plan for domestic wistewster wiihin a th for assessment of axikting Repart (Ward,
- delippated administrative and natural beundarles damestic waste management POF]
- practices in rural ard urhan SECLOTE
}
T | Rt e Tl:_lbea'.r-:l'.red by Cls I eomuation Data (PDFs. excel
with clxanga ﬁg]__
| For T be evahved by Cls inconsulftation Data [POFs, ancal
2 i
2.2. | Ecoramiic wiability of the osrent management proctices with cGangs fie] i
Tz b svobved by Cls in coesultation Data [FDFs, excel
23. | F fit of wastew
wture plan for manage me ater | with cianga _ file)
- > e Framawdik [t 5 |
g Managerment plan for industrial wastewater within irr-n-uatul 'm::::::::;::ﬁ: EXENME | Report (Word,
’ £ . | !
delineated administrative and natural boundaries peacticas i ruraland ailean sechars POF|
To ba |
3.1 [ o ba puwptvad By Ol in consultation Data {PDFs, excel
Provs with changa File)
: To be pwolvad by CF in canswltation Data (PDFe, axcel
12 | E fLhec nt
. wnomic wiability o urrent management practices aitheEi L] ﬁh]
2.3 | Future plon for management of westewater r':.' te EvOIVEC By Ly incansulkation KR ADFS, sl
with cBanga flel
(| Mamaemenpn o ol e b deneris | (SO0 TSI | e
! | ra £
adminksirative and natwral boundarias R G e POF) .
a7 | VWaste L0 energy, waste to compost, their pros and cons, and | To be svolved by Ol in corsulation Diata {POFs, oupel
| econamic vialslity of the current management practicss with chianga file)
To b2 ewiheed by (55 in consuliation | Data [PDFs, excel
4.8 !
Future plan for solid waste management with cBanga | file]
| ot ke To e pwdived by Ot in consuffstion | Data [POFS, excel
Ih? : ; of suestainaibde 5.u.ﬂd1'.r managrmeant With SGanEs | File]
. | Plan for refusenation of water bodies within dalinaated Effectran s plan o walerbodies in | Repert [Word,
_~ | adrministrative and natural boundaries the basin | PoF)
51 | Existing and propused Interventiors 0 be evalved by Cluin coneultation | Data(Shapefilor,
= with cGanga o | Drawings)
-] = 3 |
532 | \Nebar Bodles comnectad to the caral netwid To be evoheed by Cls in.coraultation | Data (Shapefiles,
with changa | Brawings)
Existing or proposed river rejuve nation projects and their To be evaked by Cis in conseltation Data [POFs, axcel
53 i I
ecanamic viabifity, with oGanga files]
impact evaluation of agrculture
. = i o existi I
6. Mapping of agricultural runoff znd nutrient cycling within ;:::: t“;":}:::ﬂ:‘:iﬁ'::;ﬁ Report [Word,
delineated administrative and natural boundaries i 3 POF)
aractices affecting natural nutrient
recycling
Identificstion of major throats amd challenges for attaining ARt I
3 tirmal Dhara within calineated administrative and natural ma:"’ i i FDIE‘!WMME Datas (POFs)
boundaries s
Mapping of various stakeholders, schemes, and ecanomics Impact assassment of existing and Conspdidated
8. imvalved within dellneated administrative and natural propesed gowernance schemss and . Repaort {Ward,
hl:lLI.I'IdII"H"I'- = policies POF}
To be evobved By Cls i consilation Diata [PDFs, Excel
Mapping of wari d tho# e
5| apping of various stakeholders and tho¥ roles with ¢Garigs files) _
8.3 Mapping of government and non- governmant schemes and | Ta ke svalves by Cls in consultaton Data [PDFs, Excal
" | availabiliy of funds under dgitferent schemes with cGanga files|
| Mapping of best practices in Solid-Liguld waste management o
4, S R - | Case studies Diaka [POFs) |




. 4.1 .

| MISSION 4: Ecological Restoration

administrative and natural boundaries

strategies and policy measures

TASHK Task Description source Methodology Deliverahles

Comparing status of present and reference
conditions of aguatic flora and fauna within Basin wise/ River wize inventory of

1' delinezted administrative and natural the aguatic flova and fauna i Ko Rt
boundaries _
Comparing status of present and reference - |
conditfons of riparian flora and fauna within | Basin wise/ River wise irventory of

- delineated administrative and natural the riparian flara and fauna oane {Bicki Thas|
boundaries .
Comparing status of present and reference

3 conditions of terrestrial flora and fauna Basin wisa/ River wise inventary of Duta [Excel Tiles)

' within delineated administrative and natural | the terrestrial florza and fauna
boundaries
| Wentification of the majer threats to identification of mecessary
4. biodiversity in the basin within delineated ponservation management Report (Ward, POE)

Major threats and policy steps

To be evolved by C1s in
corsuliation with cGanga

Report (Ward, POF)

| Management and conservation challenges

To ke evothved by O in

boundaries

re:cycling

4.2
| and measures of restaration eonsultation with cGanga Report (Word, PDF)
MISSION 5: Sustainable Agriculture
TASK Task Description Saurce) Methodaology | Deliverablas

Assessment of gross agricultural structure of ) )

the basin within defineated administrative s-:::ma:m qgru.;!ull:re'l Repact (Ward, PUF)
i T evslopment in the basin Data (Shapefile)
Mutrient and sedimenis lead managemaent Identity the current and possible

L within delineated administrative and natursl | practices affecting natural nutrient Report (Word, PDF)

| Agricultural management practices [tillage
and reconsolidation, no-tillage and surface
rasidues, raised bed farming, urea desp
placement, SRI in paddy cultivation, plants

3 and crop retations, inter-cropping, Irrigation
supply systems, fanm ifrigation & micro-
irrigation, manure and Fertilization practices,
grazing management, terrace farming, pest
rmanagement, eic.]

To be evolved by Cls in
consultation with oZanga

Report (Ward, PDF)

Suitable locations for forestation, orcnards
and organic farming

| consultation with cGanga

Ta be evolved by CIs in

Data |Shapafiles, kML)

identification of agricultural factors affecting
the river and proposed corrective measures
within delineated administrative and natural

boundaries

Impact asceciment of curront
agricultural practices on the
exISting watar nexes of the basin

Report (Word, PLF)




MISSION 6: Geological Safeguarding
TASK Task Description Sourcef Methodology Deliverables
Mapping of the potential natural and PP T B I |
1| anthropogenic threats to the geolagical | 1*"11° ;“h'“[: T MpRCLng BECloBiCAl | napait (Word, POF]
kase of river basin g e
Channel migration model; prediction of
2 Fiver channel migration :
e i rone MAPPNE | fiture channel algnment ik ey
3 T mum——— Identtfication of zones facing severe Repaort (Word, POF),
water scarcity [current and future] Data [Evcel filas)
To be evtdved by Cls in consultation
3.1 | Exten rod ified fl
shiely flverbank wilh eEisrga Data [Shapefila)
To be evohed by Cls in consultation
3.2 | Ground water drafi !
und wa ng status with cGangs Data (Excel file)
3.3 | Information of large water structures To be evolved by Cls in consultation Report [Word, PRF],
| with cGangs Cata (Shapefile)
Idertification of the major threats and Reraraatioi Bk E
4 challenges for sa din logical I HEREITEIR SR,

. rwﬂﬂt:: feguarding a geo and policy measures Report [Word, PDF]
Wission 7: Basin Protection from Natural Disasters | :
_T.ISH Task Description b Source/ Heﬂ'lmlnlnmr Deliverables

1 Flood hazard modolling identfcation of llead risk Report (Word, POF, Data
{Shapefile)
L1 | pastfiood scanarios E!I;;h:r:unlhﬂ by Cls in cansultation with Data {Excel, Ward, Fﬂ'Fi
2 Drought estimation and maonitoding Identification ol drought risk E:;:]ﬂrd. POF], Duta |
Identification and type of drought % T e
2.1 | [metearological/agricutural/Hydrelagical SR e e Report (Word, PDOF)
drought) B
23 | Drought modeling {SP1, Manikandal method, | To be evalved by O3 in consuftation with Report (Word, PDF], Data
. ati.] cGanga {Shapefile) L
3 Cyrlene moritaring information Identfication of cpdorne risk ?msh“:fliwmh} ; POF], Diata
3t | Prediced path of the g Tobe evolved by Cis In consuilation with “Report [Word, PDF), Data |
AR, CEEMEs [shapefde)
3.2 | Hourly mete ical changes T beevodved by Cls m consultation with Repaort {(Ward, PDF), Data
L e cGangs (shapofie)
identification of high-risk rdslide didaster
4 Landsighe susceptibility mapplng hotspats, manitoring, 1isk assessment and Report (Word, POF), Data

managemani

(Shapefile)

Ta b ayalvad by Cle in consulbation with

Report (Word, PDF|, Data

4.6

4,1 | Slope and aspect mag

| cGanga {Shapofila}

4.3 | Ftructural mapping [Fald, fault, joint, To be avalved by Cls in comsultation with Ripart [Word, PDF], Data
lineament, shear zones) - LGanga [Shapefila]

4.3 | Drainage density map To be evolved by Cli in consultaton with Repart [Waord, POF), Data
tEanga [Shapefiia)

A | iy S g T b pvobend by Cls o consultation with Report {Ward, PDE), Data
: cGange 000 | {Shapefile)

45 | Sall teutues map T ba pwolvad b'lr s Inconsulation withy Report {Ward, PDF), Data
CGIngS |Shapefile)

Grounchwater level

To e pwdlvad by O in comcultation with
CGanps

Report (Word, PDF), Data
(Shapefile)

tdentification of the major threats and
challenpes for basin protection From nstural

"
W W

Lonservation managemens stratepy, and
TR P R S AU ES

Report [Wond, POF)

=

. "1

" _ﬁ-"ﬂ'ﬂﬂ ; -




Mission 8: River Hazard Management
TASK | Task Description source/ Methodology | Deliverables
' Spatio-temporal rate of bank
; . argaian and estimation of Report [Word, POF],
1 Bank dell
i ai) mor phological changes in ratural Data [Shapefile)
| rivers
Structural map of the region {major and [ To be evolved by Cls in Report (Ward, PDF),
1.1
__| minor structures) consultation with cGanga Data {Shapefile]
e Groundwater flow map (influent and effluent | To be evolved by Cis in Report {Waord, POF),
" | relationship to the river} consultation with (Gangs Data {Shapefils)
1.3 | Miparian and floodplain mapping [Historical | To be evolved by Cis in Report {Ward, PO,
migration path of the chanmel) consultation with eGangs Data (Shapefile)
v | Ta b pyvabvad by Cls In Report [Word, PDF|
A | Riparian v v
1 | - VRPN consultation with cGangs Data [Shapefile)
To be evalved by Cls n Report (Word, PDF)
Channed sin i P P
15 | n uasity and channel multiplicity consultation with eGangs Data [Shapefile)
To be evolved by C1s in Report [Word, POF]
1.6 | Soil textural d r
| x i sonsultation with cGanga | Data (shapefile}
| Tor be evolved by Cls i
; ial shear {
17 | Triaxials test data of bank soll consultation with cGangs Report (Word, POF)
I Report (Waord, PDF),
2 | Flood hazard modeili dentif f
i3 elling and mapplng | dentification o flaad risk Data (Shapefite]
: : T B pveived by 15 In ﬂepnft [Wird, PDF]
A | Active and pastive fla ¢
2 ! ¥E @ ives flood plain mapping corsultation with cGanga | Data [Shapefile)
Impact assessment of currently
3 | Flood management techniques isid technigues for flood risk Report [Waord, PDF]
| mitigation
Identification of the majer thrests and Conservation management
| challenges for rivars stretegy, and policy measures | Separ{iiand PoF]
Mission 9: Environmental Knowle dge Building and Sensitization
TASK _ Task Description source/ Methodology Daliverables
Learnings from the work done in other indian | To be evolved by Cis in y
1
basins ronsultation with cGanga TERINE (Woms. FOE
' Learnings from the work done in other To be evolved by Cls in
2 i
International basing Earstiation wdth L‘G_anga | Report [Waord, POF)
,. Approaches and activities to river-people Tn be evolved by Cls in
1 connect consultation with cSanga Report {Word, PDF)
Legal constraints such as inter-state Ta be pvolved by Cis in
4
BErEEMEnts comsuliation with eGanga RASEIHS, i)
Social environment [water-ralated Tor be gvobeed by Cis In
5 Imstitutions, interest growps, public consultation with eGanga Report (Word, POF)
Awarsnoss| i _
Developing Protocal for Initiating Monitering | To be evalved by Cls in
and Feedback of Various Implementation comsubtation with cEanga
Strategies/ Plans/ Programmes/ Projects
& within delineated administrative and natural Report {Word, PDF)
boundasies including estimates of resources
{human, financial, etc.) required and their
rmanagemaent . . |
DCresigning & pilet for inltiating Monltoring Tex ber evohved by Cis in
g and Feedback consultation with cGanga R ort IWinnd, POF)
o I'-ml ting pl for M I b N
g ml: enting pliots) for Monitoring and o be evobeed by Cls in Repart [Ward, POF)




Schedule of Activities

Appendix IB to Annexure |

Manthy
filEm

Task Desoriptbon

i

|

12

13

14

15

Lo

7

Mizsion 1t Cullection and Collatien of

1.4

| Basin Demagraghy

1.1.

Urhan and Rural censos
dakr at various
Edminisrrapve lovels

| Districy, Biock, Tehsik
Gram Mienchayad,
Villages, Munbcipal
Corpormiion, Municdpal
Council, Town agea angl
Wards)

Imfarmalkon of Claze 1.V
LNV RE

1.3,

Demagraphic data of
natified and noa-
natified slums

2k

i Riverata tGilance

0.

Basin Adminisirative
| Defineation

)

3.2

Enundaries ol Disricy,
Elnck, Tehsil, Gram
Panghayat, sl Villapes

| Boundariesof ULEs

{Municipal Corprration,
Muimivipel Caumril,

_| Town Area) and Wardy
33. |

Boundaries of Notified
andl Nom: natiiled Siums

4.

Rivor Atlas

1.

Present: Trace ol all
draies, rivilets, streams
aml rivers

L |

MEifahcaer of giraim
nebwnrk

L

Refremnce: Trace af all
drains rivulets, streams
| ol rivers

4.2.1

4.1

[eitabaze of gireoem

C | metwnrk

| Tarpet: Trace of all
dralms, rividers, sineams
| _amd rihvers

5.0,

Hasin Roumdaries [upts
first srder siveans
e vk}

i,

Waterboidies Atlas

G

Present: Loscation and
spread {preand past
TR TR I TR T

[ amd masimmwn) of
Reservairs, Ponds,
Lakes, Wetlands, Water
Harvestimg Strucrenn
[Existiaig dol
Abanitoned],
Infprmation and
imapping ol curface
Agrlaaliural il
ilrades ot ], way using

1




It

e LT

Task Description

| 1

z

3

11 1

3 14

15

14

17

Maswinn L

1 Enllection andl Collatian of Information of the

River Basin

(TR

Sl bispEashod i, Sorveys
garriedd out for Smard
Citis Progronames or
amy sach ather
priggranuse of Cemiral,
Ltabe or Lecal
Government inclusling
| lsing flrone, Lidar, g1C.

Present: Datainse of
warier udles

|

mE,

Reference: Location and
spread [pre and pest

T SO ar mimninm
and maximizm) nf
geservolrs. Fomils,
Laluze, Wetlanads, Waber
Harvesting Stracture
[Esisting and

| Abandoned],

L formaihom ankil
mapping al surfice
agricudtural runall
diraims ead.] Sy using
high-resnlutian saheliite
limaperies {Corana or
beiter] and Sol
taposhocts and
historical fanecdotal
intormatien

b2

Relorence: Datahase of
apnterhosdios

Tarpet: Location and
spresil [preand post
HanBsann ar yinimoe

6.3, | and masiswumm of

Reservalrs. Ponds,
falees, Wetlands, Wider
Hirwesting Stracture

7.0,

Loy Use /Lamd Cover

. 71

Peesent: Land Lses, say
using high-resnlulion
sateflie imagerics
{Cariosat, Sentinel o
hetter eig.], 5ol
toposheets, SUTveys

.| carried oag bor Sman
Citls Prograiaios o
amy wiele other
programme of Central,
e or Lol
rorvernmendt irclisling .
wsiug drana, Lidar, pli

1.5

Balerence Land USes,
say nising high-
resalsiben satelline

i ageries { Larama &7
heer]) and Sol
poprsheets and
historical/snecidotal
infarmattan

T3

Turpet Lomditian ol
| Land Uses

Preseat: Land Laver, say
using high-resodution
sabehline imagerics

[Cart




Month; | Tach b peinm 1 = 3 4 = 10 | 11 12 i3 14 | IS |- o | 37
ke =" | Rl
Missios 1: Collection and Collatinn of nformation of the Rbver Basin

l'.ll:lsul'mgn.l.mrnl:-s or
amy such tther
proprammda of cemtral,
Ftate or Loedal
Gavernment ncluding
weing drane, Lidir, #1c.

Reference: Land Cover,
say using high-
resolution sauellits
limageries (Comna ar
hetter) amd Saol
topashests and
historical fanecdatal
Infrmaticn

T

"I'argtl:i.'nn-dlllljll al
Th Land Coneer

a0 Biologic] prafile af
g Basin

Present Statos ol
Ajuatic ilara
(Periphyton and
Phyioelanloton)

Bl

Present: Statug of
Aquatic fauna
[Eaoplankinn and
Envbomthos, Fish and
fisheries, Higher

L1

| wernebrateg)
Present: S ol

— Hipariam flora

Tresent: Status af
BA | Wiparian fauns_

0.5 Prespnt; Seatus of
; Terresirial lera

Fresent Matus of
' | Terrosirial Liama

Reforynee: Staius of
Aruatie fors
(Periphyton and
_Phymaplanictoa )

ET.

Refeienoe: SLatus of

Aguatic fanna
{Zooplankion and
toohenthos, Fish and
fiskeeries, Higer
vericlrales)

.8,

RoFeranoe Status of

B | gipartsn flors

Referenoe: Status of

— Riparian Fann

| Reforence; States of

Bt | Terrestriol flora

Hﬁfnﬂ.m::'. Shidus of

12
o Terrestrial fauna

Target: Desired staie of
Aguatic kara

| Peripay o amsl
Phytisplanbizn

a1t

Tarpel: Deskred state of
Aquatic G
[Zoopkankion and
Foubeatas, Fish asd
figheries, Highar
veriehrains]

.14

Target Desired state of

Hiparii Nora
. prsired stote of




[ Manth;

iiem |

Misslan 1: Collection and Codlation of

Task Description

1

11

1z

13

1%

1%

17

Infarmeation of the River

Ha7.

s

Tarpet: Desarodl seare ol
Terrestrial o

Target: Desred state of
Terresirial launa

w19

Marphalagical
characters, hahatat ansd
miche PFE{E'F'E‘IIE'E‘.
repraductive ond
Breeiling behavboar,
Fomd andd Feeding anel
mbgratory behavinr of
the focal species

Climatolagic
Mitsvological Daks

21.

Micteralagical data
(Micra and Msoro bevel |
ol parametes like Salar
Eacliation, TIEIH'IP'BF?IWJT
{Maz), Temperature
[Mlin], Tewperaiure
iMizan ), Wind Speed,
Wind Direciion, Cloud
Cover; Rainrall
Sronwlall, Rekatlve
Humidity of highes
Trequency prefierably
dadiy from the date of

pvienip0ring started

LA

Callpctlon of different
GCMs amd ROMs data far
thé hasin frnm differeil
LTl Iy w LY

G,

10.0

Urought data frem date

el momitoring
Lithnlogical profio

101

Presemi; Lithalagical
map, litho:kngs, wail
layer infarmation [ty pe
ol gail, macra, imicen,
secondary amd other

| wutriont condition Lo

| dntermine the type of
xails amil rocks in the
fAsin

10

Fresent: Aguifer niap

1.5

Reference Lithalmpical
map, livho-bogs; safl
liver 1r|f:|rl'H.hI:|E|I'L{t}'P-|.'
ol s, macrra micrn,
secondary aml athor
nuirient condition ) 10
determing the oype ol
enils amd rocks in Che
lansin

14

Rurferronoe: Aquiler map

Targor: Litholomcal
map, lithe: logs, soil
layer informaation [type
i =abl, macre, micrn,
zsecondary and other
wilrient condition] Lo
determine Uie type of
sl gnd racks in the
Enksdin

Hyilraulis




| Manth/
b

Task Descriplion

00 I o e W

141

1

12

13

14

15

16

17

Fisginn 1 Collection and Cirllatism of

Imformurbos of the River Basin

ajar ributarsss and
ibraing al the river Lo
determing the hydraulic
parameters i bed
dlope, water surfane
slape, surface
reughness ol chane]
velocity

E1Z

Present: Loagimidinal
weeting of the menin
siream, mEjar
tributarios and drakivs of
the rivier

L3

IFeesent; Intrastruckisre
Iafom rivers (e Bridpe,
Miuin, HarTage, Intake
wiells, Camal of take,
Sewer Dwtlall, Ghats,
Sl |

114

Nelerence: Crogs
Lappins of the main
sEream, mager
trilsuEnTies and drains of
the rver b determine
thar hydraulic
parameters ke hed
slape, waler sirface
slngue, sarfaoe
rotkghness siad channel
velociiy

11.5.

11

Eolerpncr: Eongitudingl

sechon of e man

sLieain, Iﬂi|l.ll
irlhataries anid dralns ol
the river

Refereooe:
Mifrastrachure i/ om
rivers (e Bridge, Dam,
Rarrage. latake wells,
Canal of 280, Sewer
ﬂI,IHiI.|L“ﬁﬂ_1|uL"h el

12.0,

Hydroligic

1.1

" DEM of highest
resnbwtbon (10 i@ ar
ptter]

124,

Gauge anit discharge
dit ol The main strean,
major irfhutarkes and
drains ol e river
inelading HFL valwe and
inter-kagin transfers af
hilgheast Drsgquency
preferably daily from
the date of monitonng

12k

stwryed
Drata of Evaporation,
crapntranspiration,
percilation, Infiliration
aikd Inbercoptinn of
higheat freguency rom
ifate of monitnring
started

12.4.

Grisindwaer dais
{lecation bevels and
abstractisn] fram the
ilzbe af monsAOring
slaried

fine

=Sy, lond [Caarse,

|
Qlo Wa

Ty .b*.

NRco *




liem

Menth/ |

Task Description

1

14

1%

Migsion 1: Celbontien ﬂﬂrEdtHIihﬂ of

17

prained] data [Toad,
variation alomg seream
lgmgeih, sarces inbasin
anal inflose roke dmin cha
river) of highest
frequency prederahly
ity Droa (he dace of
mmonilarin

i3.0,

Physia-chemical and
Rimlogkeal

13.1-

Surface water qualioy
data of parameters Hioe
Tompuratare, pH,
Turhldity, Cnlour, BL,
TS, TS5 TS, WSS, Fa5
Wh&, FDS, Mkalinity,
Hardmess, [, BOMO,
COD, TG, TG AN, THH,
Mitribe, Ritrais, P, Heavy
Metals, Pesticides, Total
coliform and Fascal
coliform of highest
Fregeency prelecalsly
itubly broma the date ol
monitnring staricd with
locations of mandinring

132

Groumdwater guality
data ol paramegers ke
Temperature, pH,
Turkidity, Colour, EC.
TS, TS5, TS, WiS, PS5
Vs, FIOS, Alkakinky,
Hardisesa, D41, BOO,
L, TE, TOE, AN, TEN,
Witrive, ¥itrate, P, Heavy
Metals, Pesticides of
highest freguency
preferahly daily Ivom
ph bt o sl toring
started with lecations ol
maniioring

Lol data ol parameters
like Temperature, pH,
Malstwre, Coloair,
Woldatile [Organdc], Ficel
{Ash/Inorganic), Carhan
Content, AN, TEM,
Chlorle, Sl phate,
Carhamate, Nitrite,
Nitrate, P, K, Na; Ca, ¥ig,
Heavy Mekale,
Festicides, Toml
colibirm and Faccal
vabifonre of highest
trequency preferably
daily fram this date of
maitoring sk wich

Ingztizng of o bering

134,

Raole data parameters
Ikt Colour, Volatile
[Crrgamic], Fised

| [AsEInorganicl Carlsoi
| Comienl, AN, TEM,

Chlaride, Sulphaie,
Carlsomate, Kikriie,
Witrate, P, K, Na, Ca, Mg
Mecals of Mighess




Month/
jtrm

Task Descripiion

s

3

4

(5]

Miesion 1

1 Cedlection und Collation of Information of the Hiver Basin

1}

11

12

14

13

16 17

logablons of monitoring

Tavget: Water guality
TS

13.7.

Target: Groandwater

_ | Quality paraners

Tarpet: Soil guality

136

Tarpet: Quality
parameires of Fedks

14.0,

Water Demand asd
Supply

14.1.

Domostlc water

redairement {LPCI

14.Z.

Indusorial water
rejaiTement

4.5

Agriculiural water
regpiremenl

T4

Snnreesal water supply
witthin delineated
administragine gnd

matural boandaries

14.5.

Dwtalls of storage,
public amd private
Infrasimactunes,
plbiEing supply
network and WTs
witkin delineated
afdmipistrative and
ntural honndaries

154,

Industrial profible wihin
lincated

adminastraiive and
patursl Boundaries

151,

Detalls of industries
[location, Ivpe, raw
mitierial, producis, by-
prodinds, wishi
Eemerated, reaimans

facklbiy, green belt, éie.]

laEurmation of
imdusirial dlaters

Tarpul [Projectid)

Pollstinn lnad within
delimeated
gélmiristrative and
nataral beundaries

Livail

Bnmutlr-ﬂ;{tnatur
load

Stans of sewerage

| mntvenrk and hanesiliabd

comnELEs

Infarmatknn of
imtErceplitn angd
liversiaing

| dlaks

Lsratinn of gt risg

Pilisrmation af dralns
[damestic and
industrinl], their

ks harpe and quality

Inidlusirial wastewaler
lanared

Quantity of salid wasce




Muath/
ibeEn

Task Bescriptian

Missinn

1z Collection amd Collatiom of

Information of the

1l

12

13

4

14 iy

River Baskn

18

Civmprsiginm of salid

I 1.9

Dot bs abeut collretion,
Lratns povtagkrn and

dispacal facifities

16.2.

Treatmoni

Ditadbs of ST
[Locutinn, Technologi,
Capacity, current
utilization, Flinw, gusalily
parameters, sidge
managenaent, et

16.2.2

Metails af CETM
{Lacation, technology,
capacity, current

| wiibizatim, Now, quality
parameters, shelgy
|nﬂ.||u.g_ur|1m!_rl|:.l

1623

I'r|.1'n:'q'.r|:|a|:|1:||:| nf damping
HilEs

16.2.4

Inlarmatios of legacy
WaASE

1615

lminrmation of
smcressfil solid wasie
management miadels

2.6

Wade o enengy, washe
[ enEnpinEl, their pros
and cons, and ecomsmic
vEakility of the current
AN AETMENE praclivey

17.a

Agriculiural prafle
witkin delineared
sibneinistrative asd
natiiral houndares
[Flistorical sisce
records are availahle}

171

| mmapraphical
delimeakinn ol
significant apriculral
aves inthe basin

172

. 173,

Total agricelitural B
disiril=itbom unier
diflereat types of

rming praciices

Cropping pattern and
Iniemsiiy

174

1.5

Irrigated Ewd and
mAjor nrigaton sources
with proamdwiter

| drawdawn Informaticn

lirigation paigem

176,

17

17.4

Coropy peasdincion send
average yield

Chembcal feTiilmer &

plant protecian

disteiliurkam and
ulilization

Apriculiural manpower,
Tand and livestnck
hurd ings

1 7%,

O perational
gaversment schemes
fior siwstainable
apricusliare

Ma o AgT-oTo sy el




S, Tosk Description 1 2 3

il=m

4

18

11

1z

Mission 14 Coblectbom and Ciellation of Information of thi

=t

Hiver

Baxzin

13

14

15

14

17

T T agrienitire ond their
i ik viability

| Nutrient ond seadimenis

1AL | Y

17.13, | Flow/ natrient trapping
siruciures

Apriculnaral

TARIEEmeLl praclices
| [rilage gd
| reconsalidatian nis-
tlkagze and surtace
Fiesidues, radsed bed
farmbng urea deecp
pircement, SR in paddy
cultivation, plamts and
crop ratatboms, inter-
cropping. Irrigation
Ruipily symieny, form
Irrigation & micro-
treigatian, manure and
fertilization practices,
. BEading mianagement,

terrace rming pest

managenient. clc

1704

Tdentifcation of
| agricaliural factors
1750 | affecting the viver aind

proposed corrective
MR ASIEES

| Kuirable lncations lop
1716 | [oresttion, erchands
| sl argaidd fanming

100, | Genlegical Frofls
L

i Present: Excavations,
10.E | explosions and mising
activities in the basin

18.2. | Prosenl: Tonwoling dats

184 l Present: Fracking zone
18.4. | Frosent: Belorestation

Prosent: River had

18.5. 1=
minin

Ty Present: Hill slope

. ihange
| Prossai: Natwral

| geclogical disasters .,
18.7. | earthquakes; landdides,
avalamches, sinkhales,

| ‘Hﬂl‘h]l'lﬁ!: AL,

| Keferenoe: Excavatinas
18.8 I cxplosions and miming
| activities In fho hayin

Reference: Tunneling

199, |

Retarsnce: Nataral
geological dismsress ie.,
1834 | earthguakes, landslides,

| ilsta
| Reforemce: Fracking
..._IE”‘ | e
| Roferemoe: I
REEL | Deforestation
TEL | R Furvmee: River besl
7 | mining
i Referenoe Hill slope
— [ change




Manth = | |
R Task Description 1] E Il | ] 5 (] T " S| 8| AT [ 43 | 24 | 15 | 38 | a7

Missium 1= Colbection and Coliation of laformation of the River Esin

19,0 Aerlaly drome survers,
| Aerial photograpis
20,0 Tapngraphic maps
Compoas mwag (Lm or

L e kter])
21k Riveme map
Infrastracture angd
R0 | pianeing

IR | Dewvelopmental Man

Waner supply netwnrk
F 4 47 8 Plan
T34 Sewerage and Dral nage 1
© | Metwork plan :
424, | Sanilation Plam | !
| 1

Riverl rm!_illr.'l.-ejn,rumm

225 Plan
23,40, Gemlfm'phui-uﬁml = :
L
. Progent: Active ;l:l.ll | i
IEL | passie Mood plain
mukppping - ' |
311 Prosenn; Biver island — 11—
I'I'Iﬂup]:lilil

Relerenen- detkve jnd
T3.3, | pasgive Nood plaia
mapping |
Beferenoe: River island

mupgping .|

214




MISSI0N 22 Avirad Iharn

TASK

Tash Description

11 | 12

13

14

15

Water Ralance/

Arcounts/ Budpoer as per
delineated simdnistrative asi
matural howndarfes

Estimation of wiber hakanoe a3l
water budgot lawwnl an daka
cid lected

Hyilralagical Modeling

| Warershed Sirmankation amd

idisrhargs estimatian

| Calibratfon and Validabian of thi

imodel ax per dillneared
adnil nlsArative and natural
bhoundarics

Hydraulic Modeling of
rivergfsireams notlined In Riser
Atlas

aL

Aralysis of cross sections and
eatinurlicnm l:lr:‘ilatll:"ﬂiﬂlihlrge
refation at major bcationg ie
river, major ributaries and
iliraing

| E-Flvws Assessnten

| Species

Wirgin/ unimpacted News,
present Nows, diepth, width ol
Mo required For heystome
sprecies and pther critical

Sediment budget

Assessment of sedimaent Toad
data ta evaluate sed imend

budget

Chmate Change Assessment

Assossment and pracessing of
dilferent CMs and RCMes daila to
study thie change bclimatlc
condilinns over the yearsand

| predicting furure changes




MISSION 3: Mirmal Dhary

TASK

Tark Dozerption

1

11

¥

13

14

1§

1

Pallulant souren mapging within
delineated alministrative and
natural himendaries

Mamagemeni an Tor doneesiic
waAbownter wiihilo eelinsg ]
administrative ana natural
houndaries

FA B

Provizions of freated
WASCWERLE reLe

4.1

iimnml;mhluty of Bl Currem
Managrmeil practops

23,

Future plan lar management ol
WAALEWALET

3

wastewaber witkio Selimeated
adminisirarie and matural

Managemen! plan for indostrial

| Provisioss of treated
waslewilieT rewsy

4.2

Evenomic viabiliny of the current
| manageEwni practices

® .

4

+7

Fuinre plam liv- l:umﬁ:mim ]

WH[ETI’!_EE
Wanuagement plan for solid
weprbe within dellneaped
admimintrstive and mataral

Wasts o energy, wasto

| eampost, thelr pros and cons,
anl eronomic viabdlitg of he
LU manapement practiced

+.48

1.4

Fuiwre plan for solid waste
A poinend

Ecamnntics of sustainable solid
WANE ManageETLe i

Plan for rejuyenelion of water
| hodies within delinsaned
administrative and natura|
boendaries

Exivting aad propoaseid
Interve iz

.2

Water Boiies connected ta the
camal nebwork

. T

Existing or propesed river

repuvenation projecrs and their
sEidia i ic viahility,

Mappieg of agricslmaral ranodl
s nutrient cycling within
delmeated administrative and
natiral boundarses

Idestiflication of major threats
and challenges o atgaining
Nirmal Dhara witltin delineasted
admiiistrative and sateral

| lmmimdaries

i

Mapping of variaise
stalichalders, sebemes, anad
eromiitics imveled within
delmeated dminlstraiive aod
auturulhnu_ljd.urht

Mopping of varieus sakehaolders
angl_ﬂ'bnlr rinhgs

8.z

Mapping of governnsenl and
namn- goveranment schemes and
availahility of kinds ander

| dillerent schiemes

Mapping af best mrflm In
30 AsEE mMansgrment
et inmal

Py 1
i o

S Wik
| Y

i




MISZION 4: Eralapgicn] Restoration

TASK | Task Description 1|2 [ 3 | & |5 || 7|8 |9 | ]lunl2]lialia]las |

Comparing status of present and
reference conditions of squatic
1 Mo and Gaina within
delineared adminisgrative and
namirpd bomndores
Lrmparing status of present and
reference comditions af Figarian
2, flora amd Gina within
dlillnesled admidstrat ve and
natural brundarios
Comparing status of prosom @nd
reloremee sonditisns of
terrestrial Aors end una
within delineated
administragive and natural
Ty T

ldentification of the major
. threads to hiodiversity in the
¥+, basin within dellesated
admminbsirative api nabural
haundaries

41 | Major threats and palicy steps

Managemonat ped conservirilon
42 | challenges amd nueasures o
Festoration |

MISSI0N 5 Sustaimalale Agricaliire

TASE Fash Description 1 z 3 4 & s i B Q 18 | 10 | 32| A3 | 1415 | 18

Asvesmmont of gross agiculural
wiructure of the basis witlia
delimpeated sdminstmenve and
ialural hopnidaries |
Mutrient and sedimends load i

imamzgement witkin ds g ed
administrative and natural

| heundaries |
Agricultural mamagemes i
PraChices [Illlﬂ.pE and
. reconzalidation, no-tillage and
surface residies, raised ed
farming ure deep placement,
SRl in paddy cultivation, plants
k3 and crap rotatiom, inter-
cropping, irrigatien supEply
evsliims, Brm irvigation &
micre- iprigation. manure and
fertilzaron pracaices, graziag
management, termee Farmdng,
pest managoment, #1c.)
Suitahle locatiens for
L forestation, ordhards and
opanke farming
Flenili Restion of agriculberal
Tactors affeoing the river and
propased corTective measures
| wihin elelineaped

| admmberative and naiical
| hanpnsgliries . :

L




MESSHEN f: Goeoligical Safeguarding
TASK Task Description 1% [ s |3 AR N NETRETRET
Mppang s ihe potential nagural
1 ] anthropagemic threatd tothe
| peokngical hase of river basin
2 River channe] migratian wsmne
mapping
3 Groandwatnr oxploitbon and
: _Hans
31 | Extenstvely maddified rver hank
A2 | Eroamd water draftlng suilus I
lmEnrmation of [arpge water ? ;i
33
| structures
Ideatification of the mapor
4 threats and challpnpes for
safepguarding s gealagicl
| |_repositar
Missiin ¥ Basin Prowection from Natuml Disasiers
TASK Tash Description 2 | 3 | & 9 |10 [ 11 |12 | 13 | ta | 15
. | 1 Flond hazard modefing
| .
| L1 | Past food scenarias |
2 | Drought estimsarion and mandtoring | I
Idenification and type of drosght
L1 | [meteoroligical fegricol i Hyd pio-
gical drusght] ) . .
a5 | Drowpht modefling [SPL ManiKandal
mEthad, eic. |
3 Cyclene monitoring Information
2.1 | Predicted path of the eycloan
1.2 | Hourly meteorafogics] dnnges
4 Landslide suscepribiity mappiig B
8.1 | Slope amid aspect map
a | Svructurl mappkag (Fodd, sl joint,
; Ineament, shiear pones)
A3 | Deainage density map
44 | Valley baifer map
. 4.5 | Soil fexbure mag |
A6 | LEroondwater level
| Ietentification of the major threats and
5 challeapes ior basin projection from

¥
| S

|_matural disasters




Missinm &: River Haxard Management

TASH Tazk Descripinn 1 2 3 1 g B F ] o | oanf 2 [ a3 ) a4 | as |
1 T — e 1 | |
I Serustural map of tho region

i [major and minor siroctures) |

Grnnmdwater flivw map [(inflacnt
LY | and cifluent relationship ta the
Tiver] =

Riparian and Moadplan

1.3 | mapping (Hisiorical migrating
path of the chasnel}

1.4 | Riparianvegetatiam

Chaneul lh_l.unsll:_l.- and channel
mmultipliciey

Lo | Soil texioral data

Trianial shear test data of hank
el )

7 Flood kazard mndel livg and
M ping

g.q | Awsbveand passive Bood plain

| mapping

. 3 Flisad matageniEnl trchnigues
IdentilEeation of the aijo
thrests and challenges for rivirs [

Mission % Enviroamdngal Knowledgs Building and Sensitieation

TASK Task Doscription A S R ERET 1 | 12 [ 12| 16|15 [ 1

1 Learmisngs From the work done in
ather indian basing
| 3 Learwings fram tle work done in
| nther Interaation hesing
| 3 Approaches and sctivities iy
| riverspeaple conmodt

P | Legal conestraings such g Enter-
| ST fpreemaenis
el environment [waler:
3 related Institetions, nterest
| groups. public awaremess)
Treveloping Protocel for
Initating Monitaring and
Feedbaclk of Virious
Implementation Stralugios
. Plans# Programmes, Projocis

i withii delincaged
adminlseraugive and narued
honelacios inchuding cstimages
ol resources (human, fieancial,
et required and their
= | managemeenl
7 Destgning o plioy for initiating

| Monitsring and Feedhack

8 Imipleamenting pilor(s) far [
| Maniforing and Feodback | | |




Quarter wise Lis

Appendix IC to Annexure |

t of Deliverable

Reports/Datasets to be
Year |Cuarier DULEOmes
Subrmitted
Provite an averdiew of walient features of some significant
Cuarterl |River Basinal a Glance aspects and critical lssues relating oo rejuienation sl
contervalion af impartant rieers in the basin
Population characteristics and trengs within urban ard rural
: IarEas to &ssess and analyie resaurce ulilization [land, water
Basir Demography |ervergy, etc,) &nd residue/waste genaration [sofd, liguid and
g1 I 'ga:s'nus] far impact on river systems and strateglzing for
mmz.
{remedial actons. -
; ﬂ.erlal,-" drone surveys, Aerial | r.!anum ek Fluer s |:|:|IJr-..r'. 4] I'rll'l.l.ll'a'lrlﬂ"i. .'|:'|r| the sumnnding
pho aphs I:a:'dscal:le tor understanding the ricer basin's geopraphy and how
o it changes aver time due to natural or human-induced factors
Lithologcal prafile [undsiide assELsrmentt
Hydraulic data ngr Hydraullc moded
| Hydrologic data For Hydrologic maodel
Covarter 8 identifying critical kahitats, beadiversing hatspats, and ecoelogically
: Infrastriciure and Planning sansitive areas within the river basin that need protection or
| Repart restasation, guide the development of flood control strategles,
such as the construction of levees, dams, or drainage systems, |
. . Estimation of spatin-temporal rate of bank erosian and
Geomarphelogical Mappin [
— R FEIRg rorgholigicsl changes in naturad rivers
. Cobection and collation of information about gecgraphy of all |
River Atlas geography of a [
= o __|drains, rivulets, streams and rivers in the bagin
Climatalogic/ Metearalogical Data | Climate meudal |
| Geological Profile Estirnation of petential sctnities impacting goological identiny of |
Yearl the basin

To understand the river's fioes characterstics, drainage patterrs,

| Tegpographic maps which are essartial for managlng water resouries and predicting
Flaseret pesrns.
By shiweing land use pattarss, revenue maps-help in idantifying
areas that are over-axploited or at risk of erdironmental
REVENUE map i :

dogradation, guiding conservation, planning agriculiuna
developrment prajects and sustainable land s strategies,

Learnings from the work doene n
ather Indian basins

At Practices in Water Managerment, Ecosyskem Eestaration
Efforts, Polloy and Goveraance Modes, Technolagical
Inrovations,

Learnings from the work done In

| othes international basing

Best Practices in Water Management, Eoosystem Restaration
Ffforts, Palicy and Governance WModek, Tachnological
Inrovations, &t

A dppraaches and activities 1o e

people connedt

Community Engagerment Strateghes, I

_: Legal constraints such as intber
| state agreemants

Pravide framework and guidalines for collabaration and condiict
rasalution Between multiple jurisdictions

A 5ociad erwvirconment (water-related
|institutions, interest groups,
{public awareness)

Implemantation of poficies on ground and creating public
Awaransss

| Developing Protacol for Initiating
Boniloring and Fesdback of
Various Implemenlation

: ':’-.Lramgies,." Plans/ Programmoes/

The protocol outlined in Eh:- rq_:-nri can be used as a guideline
for |rr1|:r||':'n1E1'|I!r'q:|I uq-l'iﬂ'l.lh’pﬂ:l]&'l‘.‘ﬂ“- antl programs in the rll.rr,:r




Reports/ Datasets to be
Tom: (QuamRr | heitied Outcomas

puzilability of water resources and the demand from varlous
sectors such a8 agriculture, industry, and domestic use. This
information s cruclal for managing waler allocations and I
Ouarter 1 ensuring sustainable use of water resources.
{ Crm': planning and sustainable Farming practices that are mast
fikedy te succgad in the river basin,

Fleod hazerd model identificatian of flood risk

provides detai wd information about various watersodies
wiithin the basin, Such as rivers, lzkes, ponds, reservolis, and
Waterbodies Atlas wetlands. can guide the management and allocation of water
resources, helping te balance the needs of different users
such as agnculture, industry, domestic consumption,
pitpeinting the egact sources of polution, whether they ars
industrial discharpes, agricultural runoff, sewage outflows, ar
other sources. This i crucial for targeting cleanup and
prevention efforls,

Water Dermand and Supply Repart

| Agrieultural Profie

Pallutian logd Report

o Hydraubs Maodel Slage Discharge relation at ungauged stations
. With potential changssin precipitation patterns and watar
Climate Change Assessment awailzhifity, the report can guide the sustainabie management
Report of water resowrces, for agricultural, Indusirial, and demestic
gy
Pellutant source map tdenttication of pollution hot spots

T

providing & Bluspring for kow to set it vp, what parameters (o
monitor, 3nd now to collect and analyze data; sernde 3k a
traaning ground 1o engaging ocal stakeholders

Yeard The LULC repart can be used in water resource management
Land Lisa/Land Cover by shiowwing how! ditferent land vies and land cower impact
wates quality and availability,

The profile can gedde ecological restoration efforts by
Biological Profile of Basin previding Insights ints the native species and habitats that
need to be preserved of restored.

The pl‘luslﬂchemn:al data {lile pH, turbidity, dissolved oxygen
levels, and presence of pollutants] Is crucial for assessing and
managing the water guality of the river. This information
guides actions to address poliution and ensure the river water
. meets standards Tor various uses.

cemprehensive informaticn about the types, distribution, and
: impacts of industries within the basin area for water wsage
SR ] rivstial provle Rapont II:he industries, pollution levels, waste gensration, and e
| eSO CE USAgE.

Cresigning & pilot for indtiating
Monitosing and Feedback

Physio-chemical and Biological
Proflis

'.l.'atéf l-El:.aIanr;.-é:-’ .-ﬁE-I.'.EIIJﬂ‘IES_.I'EIJ-H-:E:I.‘.I
Las per delineated administrative  (Water budget of water sheds
Land natura boundaries !

|dentification & guantification of significantly impacted asd/or
[eritical hydralogical companents affecting stream flows
Eﬁ.ssesi;menl of gross agricultural |
structure al the basin )
‘me_nﬁn_d sadiments load ll-.*rentrf',.l the current éi‘l;:i-p_dé'ﬁﬁlé EF;HEEEHE:ILHE natural
;managa—nmt _|nutrientrecycling
IIr|'1r.|~m'.'t aceessmant nf r.urmntll.-' usad tachniques for flaad rick
.mltpg:ah-:-n R

,il_H'l'dr:nluglcar Madel

Potential for pgricuiture development i The basin

| Flood ma nagement bechnigues




E‘I’lar Quarter Reports/Datasets ta be Submitted |Outcomes
Identification of major threats and
challengas far attaining Nirmal Conservation, Management Strategies, and Palicy Measures
Dhara .
Mapping of best praciices in .

T uida the development ar NEEMEn [ s
Safid-Liguid waste management — Euch e rF.Ia 5 "‘ e f::imleze aﬂ':flr::":;:“r“'ﬂr:::
Matipnal and Interrational CYCing o RY plants,

o hap of suitable locations for |Map can guide afforestation effors Tor betler wali
forestation, orchargs and organic | management (reduce runoff, enhance groundwater recharge,
farming and improve water guality by minimizing chemical inputs.).
identification of the major threats
and chalienges for basin | Conservation mansgement strategy, and policy measures
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Appendix Il to Annexure |

Cyclic Framework for River Restoration and Conservation Efforts

River Restoration and Conservation (RRC) is a dynamic as well as cyclic process involving many
steps as elaborated in RRC manual (Concise Manual and Guide for River Restoration and
Conservation, cGanga and NMCG (2019)). Following illustrations could be used as an
indicative means for collation of information for preparing River Basin Managemeant Plans.
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D: Indicative Data and Information Classification, Tagging and Metadata_
Framework

Category  Sub-category
1. Name of the Organization/Agency Collating Data

2, Source
2.1 Central Pollution Contral Board, India
2.1 Central Water Commission, Ingia
23 Central Ground Water Baard, India
24 changallITK), India
2.5  Surveyof india
256 Makional Informatics Centre, India
2.7 Google Earth, LA
... 28 Linited States Geological Survey
29 National Remate Sensing Centre, India
210  State Pollution Control Board, Madhya Pradesh
211 National Mission for Clean Ganga, India
212 In-person (MNarmie)
213  Other [Please Specify)

3. Provided by

31 Central Pollution Control Board [CPCR)

3.2 Central Water Cammissian {CWC)

33 coarga [IITK)

34 Google Earth

3.5 Mational Informatics Centre

3.6 Mationzl Mission for Clean Ganga (NMCG)

3.7 Mationzl Remote Sensing Centre

3B State Pollution Control Board {SPCB)
. e survey of India

3.10  United States Geological Survey (LSGS)

311  ‘World Wide Fund lor Nature, India

3.12  Other (Please Specify)

5, Gathering Technique
4.1 Field Investigation J Ex-5itu
42 Field Investigation J/ In-Situ
4.3 Remote Sensing / Aerial
4.4 Remote Sensing / LIDAR
4.5 Remote Sensing / Satellite
4.6 Other [Please Specify)

Data Type




5.3 Madelled and Simulated
5.4 Row/ Measured
5.5 Other [Please Specify|
6. Geographic
6.1 Physiography
6.1.1 Geomorghic
6.1.1.1 Terrain
6.1.1.1.1 Point
B.1.1.1.1.1 Confluence
6.1.1.1.1.2 District
6.1.1.1.1.3 Industry
5.1.1.1.1.4 Institution
6.1.1.1.1.5 Monitoring [ Observation Site
6.1.1.1.1.6  Mountain Peak
6.1.1.1.1.7 Reservaoir/ Laks/ Pand
6.1.1.1.2 Line
Lo 6.1.11.2.1 Barder
6.1.1:1.2.2 Bridge
6.1.1.1.2.3 Canal
6.1.1.1.2.4 Drain
6.1.1.1.2.5 Raibway Track
6.1.1.1.2.6 River stretch
6.1.1.1.2.7 Road
6.1.1.1.2.8 Rumesay
6.1.1.1.3 Area
6.1.1.1.3.1 River Basin
6.1.1.1.3.2 Wetland
6.1.1.1.3.3 Reservoir/Lake/Pond
6.1.1.1.3.4 Mountain/Hill
6.1.1.1.3.5 District
6.1.1.1.3.6 City/Town
6.1.1.1.3.7 Village
. 6.1.1.1.3.8 Gram Panchayat
61114 \Volume
6.1.1.1.4.1 Storage Capacity
6.1.1.1.4.2 Saow/fice Cover
6.1.1.1.5 Land Cover
6.1.1.1.5.1 Snow/Ice
5.1.1.1.5.2 Water
6.1.1.1.53 Rock
6.1.1.1.5.4 Sail
£.1.2.1.5.53 Vegatation
6.11.1.6 LandUse
6.1.1,1.6.1 Barren
6.1.1.1.6.2 Agriculture
— 6.1.1.1.6.3 Constructed
6.1.1.1.6.4 Urban
6.1.1.1.6.5 Rural




6.1.1.1.6.6 Classified (Cantonment)
6.1.1.1.6.7 Forest
6.1.2 Pedologic
6.1.2.1 Sqil Type
6.1.2.2 Rock Typa
6.1.3 Llimatologic
6.1.3.1 Solar Radiation
6.1.3.2 Temperature
6.1.3.3 Wind Speed
6.1.3.4 'Wind Direction
6.1.3.5 Cloud Cowar
65.1.3.6 Rainfall
B.1.3.7 Snowfall
6.14 Hydrologic
B.1.4.1 Gauge
6.1.4.2 Discharge
. 6.1.4.3 Percolation/Infiltration Rate
6.1.4.4 Evaparation
6.1.4.5 Evapotranspiration
6,15 Hydraulic
6.1.5.1 Cross Sectlon
6.1.5.2 Bed Slape
6.1.5.3 Water Surface Slope
6.1.5.4 Surface Roughnass
6.1.5.5 Yelocity
6.1.5.6 Gauge
6.1.5.7 Discharge
6.1.6 FPhysiochemical Characteristics

6.1.6.1 ‘Water
6.1.6.1.1 Temperature
6.16.1.2 pH
6.1.6.1.3 Turbidity
. 6.1.6.1.4 Colaur

6.1.6.1.5 Electrical Conductivity [EC)
6.1.6.1.6 Total Solids (TS)

6.1.6.1.7  Total Suspended Solids (T55)
6.1.6.1.8 Total Dissobved Solids (TOS)
6.1.6.1.9 Waolatlle Suspended Solids {W55)
6.1.6.1.10 Fix Suspended Solids |F55)
6.1.6.1.11 Yolatile Dissolved Solids (WDS)
6.16.1.12 Fived Dissolved Solids (FD5)
6.1.6.1.13 Alkalinity

6.1.6.1.14 Hardness

6.1,6.1.15 Dissolved Ouvgen [DO)

6.1.6.1.16 Bicchemical Oxypen Demand (BOD)
6.1.6.1.17 Chemical Oxygen Demand (COD)
6.1.6.1,18 Total Carbon (TC)
6.1.6.1.19 ¥



6.1.6.1.20 Ammonical MNitrogen [AN)
6.1.6.1.21 Total Kjeldahl Nitrogen (TEM)
6.1.6.1.22 Mitrite

6.1.6.1.23 Hitrate

6.1.6.1.24 Phosphorus {P}

6,1.6,1.25 Heavy Metals

6.1.6.1.26 Pesticides

6.1.6.2 5ol
6.1.6.2.1 Temperature
6.1.6.2.2 pH

6.1.6.2.3 Maisture

6.1.6.2.4 Colowr

6.1.6.2.5 Volatile {Organic)
6.1.6.2.6 Fixed (Ash/Inorgamic)
6.1.6.2.7 Carbon Content
6.1.6.2.8 Ammonical Mitrogen

. 6.1.6.2.9 Total Kjeldahl Mitrogen
6.1.6.2.10 Chioride
6.1.6.2.11 Sulphate
6.1.6.2.12 Carbonate
6.1.6.2.13 Mitrita
6.1.6.2.13 Mitrate
6.1.6.2.15 Phosphorus [P)
B.1.6.2.16 Potassium
6.1.6.2.17 Sodium
6.1.6.2.18 Calcium
6.1.6.2.19 Magnesium
6.1.6.2.20 Heawy Metald
6.1.6.2.21 Pesticides

6.1.6.3 Rock
6.1.6.3.1 Colour
6.1.6.3.2 \olatile [Organic)

" 6.1.6.3.3 Fixed {Ash/Ingrganic)
6.1.6.3.4 Carboen Content
6.16.3.5 Ammonical Mitrogen
6.1.6.3.6 Total Kjeldahl Nitrogen
6.1.6.3.7 Chloride
6.1.6.3.8 Sulphate
B6.16.3.9 Carbonate
6.1.6.3.10 Mitrite
6.1.6.3.11 Mitrate
6.1.6.3.12 Phosphiorus |P)
6.1.6.3.13 Potassium
6.1.6.3.14 Sodium
6.1.6.3.15 Calcium

T, 6.1.6.3.16 Magnesium e
fes N, 616347 HeawMetals Qo WA
*"Lr: f.Lf -4 Bloiogical Characteristics €57 digee. ™ o)
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68.1.7.1 Water
6.1.7.1.1 Fecal Coliform
6.1, 712  Total Colifarm
6.1.7.2 Soil
6.1.7.2.1 Fecal Coliform
6.1.7.2.2 Total Califarm
6.1.8 Ecologic
6.1.B.1 Terrestrial
6.1.8.1.1 Biotic
6.1.8.1.1.1 Flora
6.1.8.1.1.1.1 Shrubs
61811712 Trees
6.1.8.1.1.2 Fauna
6181121 hdicrobial
6181122 vertebrates
6.181.12.3 Irvertabrates
. 6.1.8.1.2 Abiotic
6.1.B.1.2.1 Habitat
6.1.8.1.2.2 Climat:
B6.1.E.1.2.3 Inorganic
6.1.8.1.2.4 Organic
6.1.E.2 Aguatic
6.1.8.2.1 Flora
6.1.6.2.1.1 Phytoplankton
6.1.8.2.1.2 Periphyton
6.1.8.2.2 Fauna
616221 Microbes
6.1.8.2.2.2 Zooplankton
6.1.8.2.2.3 Zoobenthos
B6.1.8.2.2.4 Micro Invertrebrates
B6.1.8.2.2.5 Higher Invertebrates

6.2 Human Geography

. 6.2.1 Demographic
6.2.2 Historical
6.23 Sodal

6.2.4 Cultural

6.25 Behavioral
b.26 FPollitical

6.2.7 Economic

6.28 Soco-Cultural
6.2.9 Sodo-Political
6.2.10 Socic-Economic

. Location
e | Matural Delineation
,d_.-_—__-..—___'_l-l River Basin
b #.1.1.1 First Order River Basin
— @ R 70001 Chandrabhaga
L R




7.11.1.2 Saraswati

7.1.1.2 Second Order River Basin
$1.1.21 Kanh

7.1.1.3 Third Order River Basin
7.1.1.3.1 Punpun
71132  Kali
71.13.3 Parbatl
7.1.1.3.4 Penner
7.1.1.3.5 Palar
7.1.1.3.6 \Vaigsi
7.1.1.3.7 Vellar
7.1.1.3.8 Ponnaiyar
7.1.1.3.9 MNoyyal
F1.1.3.10 Gomai
7.1.1.3.11 Panzara
7.1.1.3.12 Purna

] 7.1.1.3.13 Kolar

7.1.1.3.14 Tawa
7.1.1.3.15 Sabarmati
7.1.1.3.16 Zuari
7.1.1.3.17 Ulhas
7.1.1.3.18  Mithi
7.1.1.3.19 Pdandovi

7.1.1.4 Fourth Order River Basin
71141 Gandak
1142 - Punpun
71143 Kosi
7.1.1.44 Chambal
71145 Betwa
7.1.1.46 Alaknanda
7.1.1.4.7 Bhagirathi
7.1.1.4.8° Sutlel

. 7.1.1.49 Beas

7.1.1.4.10 Subarnarekha

7.1.1.5 Fifth Order River Basin
7.1.1.51 Mshananda
7.1.1.52  Indus
7.1.1.5.3 Chambal
71154 Yamuna
7.1155 Ganga
7.11.56 Gendak
711157 Brahmapuira
7.1.1.5.8 Gomti
7.11.59 Ghaghara
7.1.1.5.10 Ramganga
7.1.1.5.11 Chenab
7.11.512 Jhelum
7.1.1.5.13 Ravi




7.1.1.5.14 Sutlej
7.1.15.15 Beas
7.1.15.16 Perivar
7.1.1.5.17 Periyar
7.1.15.18 Wainganga
7.1.1.5.19 Painganga
7.1.15.20 Vedavathi
7.1.1.5.21 Bhima
7.1.1.5.22 Indrayani
7.1,15.23 Pavana
7.1.15.24 Ghataprabha
T.1.1.6 Sixth Order River Basin
7.1.16.1 Yamuna
7.1.16.2 Ganga
T.1.16.3 Brahmaputra
7.1.1.7 Seventh Orcer River Basin
. 71171 Yamuna
7.1.1.7.2 Ganga
7.1.1.7.3 Brahmaputra
T.1.2 River
7.1.2.1 Frst Order River
7.1.211 Chandrabhaza
FA1.21.2  Saraswati
7.1.2.2 Second Order River
7.1.221 HKanh
7.1.2.3 Third Order River
7.1.23.1 Punpun
T1.2.3.2 kKal
T.1.23.3 Parbat
7.1.234 Penaner
71235 Palar
7.1.236 \Vaigal
. 71237  Vellar
71.1.23.8 Ponnaiyar
7.1.239 Noyval
7.1.23.10 Gomal
1.1.23.11 Pan:ara
7.1.23.12 Purna
7.1:.2.3.13 Kalar
7.1.23.14 Tawa
7.1.23.15 Sabarmati
7.1.2.3.16 Zuar
7.1.23.17 Ulhas
712318 Mithi
7.1.2.3.19 Mandovi
=== 7.1.2.4 Fourth Order River |
: % 7.1.241 Gandak

A

¥.1.2.4.2 Punpun

Lt \x




71243  Kosi
71244 Chambal
71245 Berwa
71246 Alakranda
7.1.2.4.7 Bhagirathi
71248 Sutlej
7.1.2.49 Beas
7.1.2.4.10 Subamarekha
7.1.25 Fifth Order River
7.1.2.5.1 Mahananda
7T.1.2.5.2  Indus
7.1.253 Chambal
7.1.2.54 Yamuna
71255 Ganga
71256 Gandak
7.1.2.5.7 Brahmaputra
71258 Gomti
7.1.2.5.9 Ghaghara
7.1.2.5.10 Ramganga
7.1.2.5.11 Chenab
712512 lhelum
7.1.2.513 Ravi
7.1.2.5.14 Sutlgj
7.1.2.5.15 Beas
7.1.2.5.16 Periyar
7.1.2.5.17 Periyar
7.1.2.5.18 Walnganga
7.1.2.5.19 Palnganga
7.1.2.5.20 Vedavathi
7.1.2.5.21 Bhima
7.1.2.5.22 Indrayani
T1.2.5.23 Pavana
1.1.2.5.24 Ghataprabha
7.1.2.6 Sixth Order River
T.1.2.61 Yamund
T1.2.6.2 Ganga
7.1.2.6.3 Brahmapuira
7.1.2.7 Seventh Order Hiver
71271  Yamuna
71272 Ganga
7.1.2.7.3 Brahmaputra
7.2 Administrative Delineation
7.2.1 Country
7.2.1.1 India
7.2.1.2 MNepal
T.2.1.3 Bangladesh
. 72.1.4 Bhutan
<. 72.1.5 China




7.2.1.6 Mayamar

7.2.1.T7 Sri Lanka

7.2.1.8 Pakistan

T.22 State

1021 Mmdhra Pradesh

7.1.22 Arunachal Pradesh

123 Assam

7124 Bihar

7.1.125 Chhattisgarh

T.2.26 Goa

7.2.27 Gujarat

T.2.28 Har yana

7.4.29 Himachal Pradesh

7.2.210  tharkhand

7.2.211  Karnataks

7.2.212  Kerala

7.2.213 Madhya Pradeih
. 7.2.214 Maharashtra

5215 Manipur

7.2.216 Maghalaya

7.2.217 Mzaram

7.2.218  Magaland

74218 Oxlisha

7.2.220  Punjab

7.2.221 Rajasihan

7.0.222  Sikkim

7.2.223  Tamil Nadu

1.2.224 Teiangana

72,225  Tripura

7.2.326  LUitarakhand

T.22.27  Uttar Pradesh

7.2.2.28  West Bengal

1.23 Dhstrict
. 7.2.3.1 Rural
7.2.3.1.1.1 Gram panchayat
7.2.3.1.1.2 Village
T.23.2 Urban
7.2.3.2.1.1 Town
7.2.3.2.1.2 Block

g. Temporal Information
8.1 Discrete
B.2 Time Series
821 Duration
8.2.1.1 From Date
8.2.1.2 Till Date
8.2.2 Freguency
e B.2.2.1 Hourly I
' ﬁ':-!.l.l Draily L




9.

10.

51
8.2
83
8.4
9.5
9.6

B.2.2.3 10 Daiky
B.2.2.4 Mamnthby
B8.2.2.5 S5easonal

B.2.2.6 Annual
File Format

Sl nisx

dwg

pdf

Jjreg/ ipg
Shp

o

Received on [Date)




E: Data that May Need to be Gather i i
[The List iz Indicative and Mot Exhaustivie)

5 No | Domain

Data Required

| Collection of
Information in GIS
layers/For
Preparing
Information in GIS
Layers

Water bodies (Rivers and their Baszins, Ponds, Lakes, Ground Water
Data, Existing Water Harvesting Structure etc. with local names, if
any. |

District, Block, GP, Village, Municipal Boundaries and Ward
boundaries, Land record, Revenue map, Ward wise census data
(2011 and Present], Motified Slums and Slum population in each
ward,

Soll layer, LULC (Land use and Land cover], Location of Water
Structures (abandon and in use), STPs/ CETPs/ WTPs, Groundwater
maonitoring stations, Aguifer map, green cover area.

Sewerage Netwoark (existing and proposed), Drainage Network, Floed
map, Water Supply Network, Solid Waste Status, Industrial Areas of
Diistract

h.-'leteumlr:lgita Idata

Macro and Micro level rainfall, wind speed, solar radiation,
temperaturedata of District from the inception of monitoring till
date

Industrial data

List of Industries, Type of Industries, Industries Water Reguremant ,
statusof ETPs/CETPs, Cuality and Quantity of Effluents Discharged,
Sofid and Hazardous Disposed, Status of Hazardous Waste Disposal
Sites

Water resources

Gauge and Discharge data of Rivers (from the inception of
maonitoring tilldate), Canals and other natural/manmade water
[EsCUMTEs

Blodiversity

Bicdiversity registers of all districts in the River Basin under
consideration

Hard maps

Sewerage network, Drainage network, Water supply nebwark,
Developmental plan, Sanitation plan, Canal maps (Chadar maps, L
sectionete:)

Water supply and
wastewater

Sgurce of water intake [surface water, groundwater) their location
and quantity, Per capita water requirement, wastewater generation
guantity, 5TPs their technology and capacity

i.ﬂu.gr'iculturu

Type of crops, % area under Rabi, Kharif, Zaid Season’s, Crop wise
water reguirements, Irigation data, Fertilizer consumption, Agri
labors, Expenditure Incurred per crop and ncome Generated per
Crop

Groundwater

Ground water level and quality data from the inception of
monitoring tilldate (time series)

Livestack Information

information of livestock, animal waste, biogas plant {numbears

andcapacity]




Annexure ll
Core Activities

1. Preparation of detailed river basin management plan within the plan pericd of 3 years.

2. Finalizing interventions for implementation in phased manner delineating short term,
medium term and long-term action plans, These would contain financial, social, economic,
and environmental implications incuding measurable and verifiable indicators for
ascertaining beneficial and positive impact on the river system,

3. Review, incorporate and respond to comments and suggestions made by various
stakeholders, ministries (central government and various state governments), etc. on the
REBMP,

4. Dynamically evolve the RBMP based on (i} feedback from implementation of its
recommendations, (i) availability of additional Information/data, and (i) advances in the
. state-of-the-art.

. Interface with finance, economics and legal industry to develep robust techno- commercdal
models,

B. Establish a dedicated facility to (i) develop improved monitoring protocols, (i) explore new
technigues for knowledge and datafinformation acquisition, security, transfer and
dissemination, {iii} ensure community invalvement, ete.

7. Create specialist expertise in area of River Health that can develop as an export industry.
8. Establish an advocacy forum for the REMP.

9. Any other activity relating to water and river systems that is of national importance.

Note: This Annexure may be reviewed and modified by JRC from time to time based on inputs
‘-‘om Consortivm Institutes ond STSC,




Annexure lli

Other Activities

1. Coordinating the preparation of Urban River Management Plans (URMPs} which are
essential pre-requisites for identifying and executing actionable items for stretches of rivers
flowing threugh Class | and class Il towns.

2. For effective implementation, the institution may be required to develop specific work
plans for identified activities.

3. Provide expert input and coordinate scientific aspects of various surveys, monitoring, etc.to
be carnied out by various agencies.

4. [Institution may be requested to recommend on specific technical issues and take up pilots,
. if necessary.

5. Coordinating implementation and monitoring of Action Plans and status of the river and/or
its tributaries in select stretches.

6. Any other assignment related to the river that may be deemed necessary by the
Ministry/NMCG,

Naote: This Annexure may be reviewed and modified by JRC from time to time
based on inputsfrom Consortium Institutes and 5TSC.




Annexure IV

Stakeholder Advisory Committee (SAC)

Constitution

Role

10
11.

12,

14.

Chair: Secretary, MoWR, RD & GR, Jal Shakti, Gol
Project Director, NRCD; Member

Chief Secretary or Nominee [not below rank of Principal
Secretary); Member
CG, OR, MP, GU, MH, AP, TG, KA, KL, TN

Chairman/Member Secretary State PCB; Member
CG, OR, MP, GU, MH, AP, TG, KA, KL, TN

Chairman CWC or Neminee (not below rank of Member CWC);
Member

Chairman CGWE or Nominee (not below rank of Member
CEWE); Member

Chairman / Member Secretary CPCB; Member

Director, Indian Institute of Forest Management, Bhopal or
Mominee {not below the rank of ADG); Member

Director, Wild Life Institute of India, Dehradoon: Member
CEQ or Nominee, WWF-India; Member

Representative of any other NGO/CS0 (Lo be nominated by
Mols); Member

Chairman Scientific & Technical Steering Committee; Member

Team Leads of Consortium Institutes as permanant [nvited
members; Member

Member Secretary: 15 (NRCD), DoWR, RD & GR, Mol

Provide vision, wisdom
and expectations of the
Central, State
Governments and Local
Governments on River
Basin Management
Plans; Facilitate flow of
data and information
available with
government, non-
Eowvernment, private,
public-sector
grganisations, municipal
corporations, Gram
Panchayats,etc.




Annexure V

Scientific & Technical Steering Committee (STSC)

[Constitution

Role

1. Chair:Vinod Tare, Founding Head, cGanga, [T Kanpur

2, A K Gosain, Founder & Director, INRM Consuliants Private
Limited & Former Professor, IIT Delhi; Member

3, Rakesh Ehosa, IIT Delhi; Member

Mohammad lawed, IIT Guwahati; Member

5, Indrajit Dube, Vice Chancellor, National Law University,
Meghalaya; Member

6. Riddhi Singh, IT Bombay; Member

7. Balaji Narsimhan, IT Madras;, Member

B, A A Kazmi, IT Roorkee; Member

9. Saumitra Mukherjee, INU, New Delhi; Member

M, Chennai; Member

11. President/CEQ or Nominee, Centre for Policy Research;
Member

12. Rajiv Ranjan Mithra, Former DG, NMCG & IIT Roorkee;
fMamber

13. G Asok Kumar, PD NRCD & DG NMCG; Member
14, Executive Director — Technical, NMCOG: Member
15, Member Secretary, CPCB: Member

16, Director, River Data Directorate, CWC; Member

17. Member Secretary: Director, NRCD, Mols

10. M S Mohankumar, Former 1I5c Bangalore & Adjunct Professar,

Advise and Evaluate waorks
on Scientific and Technical
Aspects of River Basin
Management Flan carried
out by Consortium
Institutes; and coordinate
with Stakeholder Advisory
Committee (SAC) and Joint
Review Committee (JRC) to
oversee the functioning of
the Consartium.

Note: This Annexure may be reviewed and modified by JRC from time to time bosed on inputs
from Consortium Institutes and T5C.




Annexure VI

Joint Review Committee (JRC)

Constitution

Role

H el R

Chair: Project Director, NRCD
Director, Lead Institute; Member
Director, Fellow Institute; Member
ED {Technical), NMCG; Member

Representative of the Concerned State Government
dealing with Water Resources; Member

Representative of the Concerned State Government
dealing with Water Resources; Member

5, NRCD; Member
Chair 5TS5L, Member Advisor

Review the work of Consortium
Institutes and make
recommendations on  release  of
grants based on inputs from 5T5C







