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Objectives and Components of the Training Programme

Objective

Experts from the various target groups of the Indian government at national and
state level understand the RBM Cycle, and are able to apply it in the context of
the Ganga basin and other (sub)basins in India.

Components

A Training modules delivered in New Delhi, Dehradun, Lucknow and Pune.
A An e-learning platform

A Training of Trainers (ToT)

.
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Milestones and Training Modules

Rapid Training Needs Assessment

New Delhi, Dehradun

(RTNA) 2617 30 Nov 2019 Completed and Lucknow
Training Module 1: Understanding the . New Delhi, Dehradun
RBM Cycle and its Steps 0271 10 Dec 2019 Completed and Lucknow
Training Module 2: Skills and y Being
Expertise for Technical Development 26 Fegc;285 Mar implemented New Delhi and Pune
and Implementation of RBM Plans now
Training Module 3: Solutions through
Exchange, Information Flow and 241 25 April 2020 Planned New Delhi
Cooperation
Training Module 4: Implementing the . _ :
RBM Cycle Training (ToT) 2071 22 April 2020 Planned New Delhi
Training Module 5: Exchange of . :

07 7 09 July 2020 Planned New Delhi

experience on the RBM Cycle Training
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Course Outline

1 Introduction to River Basin Management v/

Clear Governance and Coordination Structure

Governance (legal aspects and framework)

Basin Coordination Structures (basin institutions and stakeholder engagement)
3 Basin Characterisation

DPSIR Assessment

Determining Basin Vision and Objectives
Design/ Adaptation of Monitoring Networks and Programmes
Assessment of Water Quality and Quantity

~N o o1 b

Implementation of RBM

River Basin Plans and Programme of Measures (PoM), Financing and Review of PoM

.
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The e-Learning Platform

Access directly via http://78.46.247.119

orAHT 6 s

h o mew aintgoeoup.com

Projects A Asia A India A SGR

Page 6

Module 2

Support Ganga Rejuvenation

. Forgotten your username or
password?

Cookies must be enabled in your

browser

[ Remember username
Some courses may allow guest

access
Login

Log in as a guest

|s this your first time here?

For full access to this site, you first need to create an account.

Create new account
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1 Introduction to River Basin
Management
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Context of Water Resources Management

Sustainable Development Goals SDG 6.5 Target A By 2030, implement integrated

water resources management at all levels, including through transboundary cooperation.o

European Water Framework Directive (WFD) (Directive 2000/60EC) A iWater is not a
commercial product like any other, but rather a heritage which must be protected,

defended and treated as such.i

Integrated Water Resources Management Guideline (National Water Mission, 2010)
A A process which promotes the coordinated development and the management of

water, land and related resources [é ] to maximise the resultant economic and social

welfare.n )
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Elements of Water Management at Different Levels

National Level

ANational water strategies and laws
AHarmonisation of investment planning
AWater sector reform including regulation

Basin Level

3 ASupport of basin organisations

AData and information management, Decision-support Systems (DSS)
ADevelopment of water management plans

AMulti-stakeholder agreements on Water Resources Management

giz
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RBM in Europe: A Long Journey with the EU Water Framework Directive

Page 11 |

1980 1990s 2000
Standards for Acknowlegded the Development and
drinking water, need for broader adoption of the EU

wastewater water policies and WFD
discharge and an integrated l
cont. surface and approach _ _
bathing water River Basin
quality Management
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River Basin Management Principles

A River Basin Management (RBM) is a practical approach which includes measures

necessary to achieve set goals and objectives

A In 2000, the European Union (EU) adopted the Water Framework Directive (WFD)

A From the requirements of the WFD, and the principles and needs of water resources

management, a River Basin Planning and Management Cycle was developed

giz
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The River Basin Planning and Management Cycle

/'__——-‘-\‘ Delll'elnpmm

Review River Bagin
Effectiveness of Management Plans
REM Plan Clear for entire River Basins

Governance / Sub-Basins
and (Mational | Inter-State)

Al nner C clﬁ/ﬁ Sructreg AOQOut er cycl
Y Planning and

S
Technical/ " / decision making
operational ewel n
P ; RIVER BASIN ton level
PLANNING AND Pressire)
MANAGEM ENT Impact Analysis)
CYCLE
Adoption and
implementation Repeated e.g. Definition of
of PoM as part every six year River Basin
of REM Plan Management (REM)
1o achieve Aims [ Objectives
REM Alms and of timaline for
achievement
Development of
Programme of
Measuras (POM)
to achieve
REM Aimns ]

giz
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The River Basin Planning and Management Cycle

L 2020- ). 2026- L2982 !

A RBM process requires planning over several years and implementation
cycles that are to be repeated in a certain frequency (e.g. 6 years).
A Each Cycle is a revision to adjust to new conditions in the basin and to

addresses new challenges. giz
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Didactical Approach

To achieve the objective of this training
programme:

A Working groups of up to 5 people will be
established

A Each working group chooses one (sub)basin
in the Ganges to work on throughout the
training programme

A Trainers will assist during the group works.

.
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2.1 Governance and Legal Framework
2.2 Basin Coordination Structures
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The River Basin Planning and Management Cycle
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2 Clear Governance and
Coordination Structure

| 2.1 Governance and Legal Framework |
2.2 Basin Coordination Structures
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What is Governance?

A Water governancei s it hamisistrative syfstems, with a core focus on
formal institutions (laws, official policies) and informal institutions (power relations
and practices) as well as organisational structures and their efficiency.6 ( Wat er
Governance in OECD Countries, A Multi-level Approach, OECD)
A Water governance refers to the range of political, social, economic and
administrative systems that are in place to develop and manage water resources,
and the delivery of water servicesat di fferent | evelsd (Roger

A Itis aset of principles, norms, rules and procedures that:

A Define overall objectives for water resources/basin management

A Establish norms and aspiration how and with which aim to manage water resources
A Defines rights and obligations of different actors/users

A Establishes mechanisms for continuous actor cooperation and negotiation

.
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Water law 1T The basics

What is law?

A The law provides the framework within which activities can be carried out in a
society.

A The law is the total of rules and regulations to arrange human relations and bring
order to human conduct in a given state on a given issue

And what is water law?

A Water law is a building block of the institutional layer needed for sound water
governance

A Water law is made up of all the provisions which in one way or another govern the
various aspects of water management, i.e. water conservation, use and
administration, the control of the harmful effects of water, water pollution and so on
(Caponera, 1992).

.
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Water Rights as the Basis for Water Law

A Itis a legal entitlement to use water and not a property right in the water
A It establishes a legally enforceable expectation for the holder of the right and can exclude
others from use of that water
A Sources of water rights: legislation/water code but also traditional and customary water
uses
A Itis legally enforceable so can be claimed before a court of law against the claims of the
other, including the government
A By providing security and reliability of title it supports investment
A ltincludes
- Rights: abstracting surface or ground water for different purposes, free from interference
and enforceable
- Obligations: return unused water, treat wastewater, pay water charges and use water in
compliance with license terms (conditions of use)
A Traditionally linked to the use of land

.
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Example: Legal foundation of the International Commission

for the Protection of the Danube River (ICPDR)
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ICPDR
\J

Interational Commission
for the Pratection """
of the Danube River "

A 800,000 km?

A 19 countries

A 14 of those, together with the
European Union, are
contracting parties of the
ICPDR.

A Considered as the most
international river basin in
the World.
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Example: Legal foundation of the International Commission
for the Protection of the Danube River (ICPDR)

The overall legal instrument for co-operation and transboundary

water management in the Danube River Basin is The Danube River
Protection Convention (DRPC).

Its main objective is to ensure that surface waters and groundwater

within the Danube River Basin are managed and used sustainably
and equitably.

This involves:

A
A

A

A

Page 31

Ensuring sustainable water management
Ensuring conservation, improvement and rational use of surface

waters and groundwater

Controlling pollution and reduce inputs of nutrients and
hazardous substances

Controlling floods and ice hazards

| Module 2 | Danube River Basin

ICPDR

Intermational Commission
for the Protection " OEE ROTITESE
of the Danube River " =L BETLOmAN
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Example: Legal foundation of the International Commission ICPDR
for the Protection of the Danube River (ICPDR) iy

International Commission .
for the Protection "'*1110121E HOMIMIES0
of the Danube River V"M =¢H HECLONEE

A When the EU Water Framework Directive (WFD) came into force in 2000,

it established a legal framework to:
A protect and enhance the status of aquatic ecosystems,

A prevent their deterioration,
A and ensure the long-term, sustainable use of water resources throughout the EU.

A In response, the 15 Contracting Countries of the ICPDR, including the 5 non-EU Member
States (MS), agreed to implement the WFD throughout the entire basin.

A The contracting parties made the ICPDR the facilitating platform to
coordinate WFD-related work.
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Video T International Commission for the Protection of the
Danube River (ICPDR)

(Duration 4:45 min)
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Example: in Indiai Legal Framework for Basin Management in India

A Specific Acts as seen in the case of the Brahmaputra Board (Brahmaputra Board Act,
1980) or Damodar Valley Corporation (DVC)

A Tribunals are established under the Inter-State Water Disputes Act of 1956 as a result
of existing inter-states river water disputes among riparian States

A MoUs between States as in the case of Upper Yamuna River Board

A Gazette notification as in the case of National Ganga River Basin Authority (NGRBA)

.
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Example: in Indiai Legal Framework for Basin Management in India

A 2018 draft River Basin Management Bill, under public consultation, has suggested a
two-tier system of management of the River Basin Authority:

A The Governing Council:
A Chief Ministers of the basin States & UT.
A State Ministers in charge of the Water Resources Departments.
A Chairman of the Executive Board.

A An Advisory Council assisting the Governing Council.

.
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Example: in Indiai Legal Framework for Basin Management in India

A 2018 draft River Basin Management Bill, under public consultation, has suggested a
two-tier system of management of the River Basin Authority:

A The Executive Board:
A Chairman,
A Administrative Secretary of the State Water Resources Departments.
A Administrative Secretaries of various Departments.
A Sectoral experts in sectors such as

A Nominees from Central Water Commission (CWC), Central Ground Water
Board (CGWB), Financial Advisor etc.

.
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Example RBO in India: the Damodar Valley Corporation (DVC)
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Damodar River Basin

Source: https://www.dvc.gov.in/dvcwebsite_newl/dvc-map/

arenta
DUC

({5

A About 25,000 kmz2.
A Shared by two States:

A Jharkhand,
A West Bengal.
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Example RBO in India: the Damodar Valley Corporation (DVC) po )3 [ o

Legal background
A The DVC (Amendment) Bill, 2007 was introduced in the Lok Sabha on 4th May, 2007.

; ({45
{ @
(gary

A The Union Cabinet approved introduction of the DVC (Amendment) Bill 2011 on 16th
June 2011 for the reconstitution of the DVC.

DV C Gaard Board
car
Memlbers 4 permanent members
: : : : [ 1
: Member Member Member :
Chamag Seire?aew Teghn?c:eal Fi?larllocee SO Government:
1.1. Water Supply 1. Central
_ 2. Irrigation Government
6 part-time members 3. Electricity 2. State of
Generation, Jharkhand.
Transmission &
The DVC was established as a quasi-independent corporate | pistribution géﬁéa;f .
body and its authority and planning activities are not
restricted by existent State and District boundaries.

.
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Example RBO in India: the Pamba River Basin Authority
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Example RBO in India: the Pamba River Basin Authority

Pamba River Basin Authority Bill (2009)

A The bill established the Pamba River Basin Authority as a statutory
body for conservation of water resources in the Pamba River Basin.

A Preamble states Athe government is bound
guality of water in the river and to take measures to prevent pollution
and to undertake integrated planning, monitoring, management and
development of water resources in the river with the river basin as an
integral unit. ©

A It has the power to impose controls or restrictions over the exploitation
of natural resources or encroachments that have an impact on the
water resources and the basins of the Pamba River.
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Example RBO in India: the Pamba River Basin Authority

The Basin Authority is represented by stakeholders from
15 different governmental sectors as well as autonomous

representatives:

> > I D D

>

A

Chairman: the chief minister

Vice-c hai r man: Keral adbs Water

Member Secretary : Water Resources secretary
Chairman of the Kerala State Pollution Control Board
Secretaries of various departments such as Revenue,
Forest, Local Self-government, Health, Science and
Technology and Environment, Finance, Power and
Devaswom.

Two water sector experts

Two members of the House of the People, nominated by
Government, representing the constituencies

Two members of the Legislative Assembly, nominated by
Government, representing the legislative constituencies
Presidents of the District Panchayats

Pamba River Basin Authority Bill (2009)
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Chair Person PRBA organigram
(Chief Minister)
L Vice Chair Person
(Minister of WR)

Member Secretary
(Secretary of WR)

—

|
Members 1,2,3 4
and 5

Members 6,7,8,9

and 10
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Example RBO in India: Actual status of the Pamba River Basin Authority

A As of today, the PRBA is not operational. Actions on the ground were not taken to the
level to which it should have been undertaken.

A According to the former Director of the PRBA, the reasons are:

- It was not given priority by the Government

- Lack of leadership

- Lack of financial resource allocation

- Apprehension by the stakeholders that this is not going to be feasible in Kerala/India

- Frequent transfers of the officials

- Lack of functioning of the various related departments in an integrated manner, even
conflicts

A Departments members of the PRBA have undertaken their respective activities which
happen to enable/facilitate the PRBA. But these activities were not integrated.

A A strong leadership can make a huge difference as the Chief Minister is the Chairman of
PRBA.

.
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Case of RBO in India: the River Basin Authority (RBA) in Kerala

In 2018, Kerala state government RBA organigram

announced its plan to establish a - | |
River Management Authority fOI’ River Basin Authority €------------------1 Advisory Committee
the 44 rivers in the State.
v v
Proposed set-up of the RBA: _ _ _ _
A G . C | Governing Council Executive Commitiee [-------- > State Level
overning counci

A Executive Committee

h 4

Advised by an Advisory Committee: River Basin Boards f-------- g |PRIEG
A Provide technical advices
A Without any decision-making powers v
Basin Management | »| |Individual Rivers
Commities Level

Source: Note from the Chief Engineer Irrigation & Administration
Thiruvananthapuram, dated 25/03/2019 —
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2 Clear Governance and
Coordination Structure

2.1 Governance and Legal Framework

2.2 Basin Coordination Structures
Institutional set-up

Stakeholder engagement

Will be discussed in detail during Training Module 3!

giz
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3 Basin Characterisation

giz



The River Basin Planning and Management Cycle
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Characterisation of the River Basin (i.e. surface water bodies)

A Step 1: Categorisation of the water body within the river basin district
A Ex.: river/lake/transitional water/coastal water, artificial water body, heavily modified water body)

A Step 2: Typisation/Descriptation of the water body according to its caracteristics
A Ex.: ecoregion, altitude, size of the catchment, geology, flow, etc

A For artificial and heavily modified surface water bodies the differentiation shall be undertaken in
accordance with the descriptors for whichever of the surface water categories most closely
resembles the heavily modified or artificial water body concerned.

A Step 3: Produce a map with the water bodies of the river basin district

A For each surface water body type characterised, type-specific hydromorphological and
physicochemical conditions shall be established representing the values of the hydromorphological
and physicochemical quality elements.

A Type-specific conditions and type-specific biological references must be derived.
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Basin Characterisation

Page 49 |

Clear
Governance

and
Coordination
Structure

RIVER BASIN
PLANNING AND
MANAGEMENT

CYCLE

Repeated eg.
every six year

Detailed description/ characterisation of
the basin

A Identification of significant water management
issues

A Pressures and impact analysis of the human
activities on the surface and groundwater
bodies

The DPSIR scheme

A The scheme was adopted by the European
Environment Agency

A Identifying driving forces (D), pressures (P),
states (S), impacts (I), responses (R)
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The DPSIR Scheme

The DPSIR scheme

A The scheme was adopted by
the European Environment
Agency to assess Pressure
and Impacts.

A ldentifying driving forces (D),
pressures (P), states (S),
impacts (I), responses (R)

/ Driving forces x

Social and economic
developments which
exert or mitigate
pressures on the
environment

-

activities

activities

7

/

Measures and
responses undertaken
by society to address
environmental
concerns

Programme of Measures

page 51 |

/ Responses x

-

Pressures

Stresses that human

environment, stemming
from socio-economic

~

put on the

~

Impacts

Effects of a changed
environment (water

quality deterioration and

the consequences for
human health, the

\economy, etc.

/ State

State of the
environment, i.e. the
present condition in
terms of quantity and
quality of resources

~

/

S
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Example: in the Elbe basin i Basin Characterisation

International Commission for
the Protection of the Elbe River
Mezin&rodni komise pro
ochranu Labe

Mecklenburg-Vorpommern
?

Schwerin

‘76@ L\\ & / o il

E. T L4
PR A 148,000 km?
" A 4 countries (Germany, Czech
E f Republic, Austrian and
P L Poland).
), A 99% of the area in Germany

/)( -
Vg and Czech Republic.

)
i
<\

f
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Example: in the Elbe basin T Basin Characterisation

The Drivers-Pressures-State-Impact-Response (DPSIR) analysis and " ezinarodt komise pro
expert judgement to carry out the risk analysis (among others). 5 identified o
Significant Water Management Issues (SWMIs) in the Elbe Basin for the
updating of the plan were identified:

A Enhancement of hydromorphology and river

continuity sy Responses
A Reduction of nutrients and hazardous / \.
substances e.g. loss of biodiversity et Drivers e.g. economic actiities,
A Sustainable water quantity management festyle
A Reducing impacts from mining \ -/
A Issues of Climate Change e concentations State | Pressures | @& polllonenissions

All issues were addressed in the programme of measures formulating
the Aresponsesin toctiseal the observed def.

.
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International Commission for
the Protection of the Elbe River

Mezin&rodni komise pro
ochranu Labe

Example: in the Elbe basin T Using Flagship species to involve
the public

In the Elbe River, salmon and sturgeon are flagships species at the top of the
aquatic food chain. The re-introduction of these species, after having
disappeared, depend on many aspects of successful RBM. An analysis for
sturgeon and salmon was carried out:

Vi

.

A DRIVERS: Industrial development, transport, energy generation,
agriculture, human settlements

PRESSURES: Wastewater pollution, nutrient and pesticide pollutions,
modification of river course, illegal fishing

STATE: High nutrient load in water, straightened channels, less
biodiversity in the river

IMPACT: European sturgeon completely disappeared and is being
introduced by artificial stocking activities.

RESPONSE: Pollution reduction, restoration of habitats, improved
hydropower, navigation and flood protection infrastructure to open
migration routes

> > > D>
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Example: Tapi River Basin Management Plan

Maharashtra

Total Catchment Area / Tapi River Basin:

65,145 km2

giz
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Example: Tapi River Basin Management Plan
Aéagreed on 29 March 2 TapiStattset ween t h

s}
.
e
<]
#

: ) : sl o ""- i \7 * ' : 3 Sl Tk - it
Point Pollution from Area Source Alterations of River Alterations of Alteration of
Urban Settlements Pollution from Hydrology/Water Groundwater Morphology / Sand

& Industries Agriculture Quantity Quality and Quantity Mining

oS

A For each Key Issues:
A Visions and management objectives.
A Pressure/Impact Analysis and Risk Assessment including scenarios.
A Programme of Measures.

A Thematic maps are key to Tapi RBM Plan: easy overview on all issues on

the basin T wide scale. )
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Example: in the Ganga basin i Hot Spots/Pressures

Page 57

Pressuresin Ganga River Basin - Urban Pollution (2015) = ==
Based on calculated treatment capacity gaps for urban agglomerations /cities /towns

Treatment Capacity
Gap (MLD)

o s > > :
“,r: / Ludhiana © o
o \ el ehraduy
— )

Chandiaarh
®

( J
New Delhig™e

(?lk aner Faridabad,

: Urban Pollution
4o o G Municipal Wastewater

“F . <5
5-10
10 - 50
50 - 100
> 100

W,

T

a

Sources: CPCB 2015. Inventorization of STPs

Population Census 2011 to assess sewage production

241 population centres have no STP, 20 have less than
50% of effluents treated, 16 have more than 50% and 23
have full treatment capacity.

| Module 2 | Ele River Basin
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Example: in the Ganga basin i Real time Monitoring

Real Time Water Quality M X ‘+

&« > C @& ‘@‘Z 52.172.40.227:3952/cr/ v T}| ‘Qrealtimemonitoringganga —)‘ + INnD € @ @

Ministry of Environment, Forest and Ministry of Water Resources, River Development
Climate Change & Ganga Rejuvenation

Central Pollution Control Board National Mission for Clean Ganga

State: Uttar Pradesh UP16 - Bridge SH21 d/s Kannauj

Fit for irrigation (when meeting criteria limits of pH 6 to 8.5 & Electrical Conductivity < 2000 pm/cm)
Fit for propagation of wildlife and Fisheries (when meeting criteria limits of DO = 4 mg/l, pH 6.5 to 8.5 & Free Amonia = 1.2 mg/l
Fit for drinking water (raw) sourcing for conventional treatment (when meeting criteria limits of BOD < 3 mg/l, DO = 4 mg/l & pH 6 to 9)

Fit for Bathing (when meeting criteria limits of BOD = 3 mg/l, DO = 5 mg/l & pH 6.5 to 8.5)

A

3y BOD =3mg/l

Kannauj

Do =5mg/l 7.75
EC <1000 pm/cm

pH 6.5-85 7.91
Temperature = 35°C 227

" Ammonia = 1.2mg/l
i Chloride <250 mg/l

coD <10 mg/l

Leaflet | TechSpan Engineering PvtLtd ~ TSS <10 mg/l
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From Training Module 2: DPSIR Exercise

Pressures analysed through group work

Dehradun

1. Encroachment

2. Untreated domestic wastewater

3. Inadequate solid waste management
4. Untreated industrial wastewater

Lucknow

1. Lack of public awareness

2. Disruption of river flow/ over-abstraction
3. Untreated domestic wastewater

4. Untreated industrial wastewater

Detailed results can be found on the e-learning
platform
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Rationale for a Monitoring Programme

Review
Effectiveness of
RBM Plan
Manage,
Implament
Review,
Revise
Adoption and
implementation
of PoM as part
of REM Plan
to achieve
REM Aims

Page 60 |

Clear
Governance
and

Coordination

RIVER BASIN
PLANNING AND
MANAGEMENT

CYCLE

Repeated eg.
every six year

Development of
Programme of
Measures (POM)
to achieve
REM Alms

Development

River Basin
Management Plans
for entire River Basins
/ Sub-Basins

(National [ Inter=State)

Definition of

River Basin
Management (REBM)
Aims | Objectives
and of timeline for
achievernent

Annex Il and V of the EU WFD

Description of

Identify pressures

the river basin

Assess Risk from pressures

Annex Il

I Characterisation

Monitoring

Annex V

Develop monitoring and
classification system

Monitor to check

risk assessment

Monitor to assess

status

Monitor to assess
effectiveness of measures

giz
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4 Basin Vision and
Aims/ Objectives

giz



The River Basin Planning and Management Cycle
m Development

Review River Bagin

Effectiveness of Management Plans
REM Plan Clear for entire River Basins
Governance / Sub-Basins

and (Mational | Inter-State)

Al nner C clﬁ,fﬁ Sructreg AOQOut er cycl
Y Planning and

~
Technical/ / / decision making
operational ewel n
P ; RIVER BASIN ton level
PLANNING AND e
MANAGEM ENT Impact Analysis)
CYCLE
Adoption and
implementation Repeated e.g. Definition of
of PoM as part every six year River Basin
of REM Plan Management (REM)
1o achieve Aims [ Objectives
REM Alms and of timaline for
achievement
Development of
Programme of
Measuras (POM)
to achieve
REM Aimns ]
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What is a Joint Vision?

A joint vision in basin planning is:

A A high-level statement of goals and
priorities that basin planning aims to
support

A Describes a desired state of the basin to
be achieved

A Reflects and addresses main concerns
and aspirations in a basin

A Gives a broad indication of the priorities in
the basin
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The Process of Defining a Joint Vision

A joint vision is typically developed in a process that:
ABrings together different user

A Allows users and managers to think about a desired future in an
aspirational manner

AHeIps identifying joint values and interests (and thus overcoming
differences)

The Vision process typically:

Als coordinated by a designated management unit/actor (e.g. basin
organisation secretariat)

A Consists of consultations with stakeholders at different levels
(local, regional, national, transboundary)

ADeveIops a series of subsequent drafts of a vision for discussion

AEventuaIIy leads to agreement of a joint vision by all those
involved
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A Vision Changes Over Time: Example of the Rhine River Basin

A A vision changes over time as challenges and priorities in the basin change with the state
of the basin itself

A This ensures that the vision continuously reflects the key water management issues in the
basin and addresses them

1987: First Rhine River Basin Plan 2001: Rhine Visioning Process

AATo i mprove the state AfFormer networks of habif
such an extent that fish return to the patency of the Rhine are
ri ver o - AAFish in the Rhine, muss.
AfiGuarantee the prodd: suitable for human consul
water for the futurec¢ AAThe risk of flood damag
AfReduce the pollutiol AfADrinking water product i
sedi ment so simple, nature-near tr eat ment pro

.
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Example: Vision Ganga 2017

%‘ NATIONAL MISSION FOR CLEAN GANGA
1) Ministry of Water Resources, River Development and Ganga Rejuvenation
A3 covenmuen or o

1

Aviral Dhara
{(Uninterrupted
How)

A The Vision
Ganga has
been drafted in
2017 from
the Ganga
RBMP.

WHOLESOMENESS
OF RIVER GANGA

VISION

GANGA

DECEMBER 2017 4

Ecological
Entity

Centre for Ganga River Basin Management and Studies

© cGanga and NMCG 2017
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Example: Vision Ganga 2017

[6 ] the fwholesomeness of national river Gangad ,viewed from a
dynamic perspective, was determined in GRMPB to be the sanctity of the
river system imbibed in the following four points:

|. AAviral Dharao (Uninterrupted Flow)

A T Hlew of water, sediments and other natural constituents of river Ganga
are continuous and adequate over the entire length of the river throughout  wroicsouexess

the year.o

II. A Ni r Dredao (Unpolluted Flow)

A T Hlew in the Ganga river network is bereft of manmade pollution.o

Source: NMCG (2017) Vision Ganga. Page 14

giz
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Example: Vision Ganga 2017

lll. Geologic Entity

A T hGanga river system is the e a r tciledtiens of ancient times, which
may not be reparable if damaged. The geological integrity of the entire
basin must therefore be protected.o

WHOLESOMENESS
OF RIVER GANGA

I\VV. Ecological Entity

A T h@anga river system is a delicately structured balance between
various living species and the physical environment [é ]. Overexploitation
and unhealthy interferences with the biophysical resources of the river
system must therefore be abandoned outright.o

Source: NMCG (2017) Vision Ganga. Page 14 I
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River Visions: Return of Flagship Species
Rhine salmon

Salmo salmar

(Ref: IKSR (2004) RheinLachs 2020).

Danube Sturgeon

(Ref: ICDPR (2016) Sturgeon 2020).

Ganga dolphin?
Platanista gangetica

(Ref: Blogspot Balams heart. Susu Gangesdelfin, 2015).
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From a Vision to Specific Objectives

A Ajoint vision describes the desired state of a basin in very broad and strategic terms A
This is insufficient to define and implement specific steps to reach this desired state

A Specific objectives that operationalise the vision need to be defined to:
- Translate the vision into something more operational
- Break the overall vision down into actionable pieces
- Provide clear guidance on what needs to be done to achieve the vision

Reduce non-point
source pollution

Issue in the basin Joint vision S Reduce industrial
Objective 2 nollution

@ o Reduce untreated
Objective 3 household

wastewater

Objective 1

v,

v,

U
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SMART Objectives

In order for objectives to be useful in the basin management plan and its
implementation, they need to be SMART:

ST specific
M T measurable
AT achievable
RT relevant
T7T time-bound

This often requires a further refinement of objectives with specific targets

Reduce
agricultural
pollution 20%

Ssue in the basin Joint vision o Reduce industrial
Objective 2 pollution 30%

Page 74 |

Objective 1

v,

v

Reduce untreated
household
wastewater 50%

Objective 3

Y
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Example: Environmental Objectives in the EU WFD

Art 4 of the EU WFD (2000) defines the
environmental objectives to be achieved in all of the

of 23 October 2000

EUOsS wat er bodi es as:

A Good chemical surface water status
A Good ecological water status surface waters

AGood ecological potential for artificial and heavily
modifies water bodies

A Good chemical and guantitative water status of
groundwater bodies

ASpecific aims for protected areas

page 75 |
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Example: in the Danube basin 7 Vision and Objectives ICPDR

N

International Commission

VI sion. for the Protection o S I|”: on

of the Danube River
Sustainable and equitable water management and flood risk
management in the Danube River Basin

Goals of ICPDR:

AS a f eguarding the Danubeds Water'
ANaturaIIy balanced waters free from excess nutrients

ANo more risk from toxic chemicals

AHeaIthy and sustainable river systems

A Damage-free floods

Source: ICDPR (2016) DanubeDec | ar at i on. | CDRR WedhlERDRe AAbout
http://www.icpdr.org/main/icpdr/about-us (02/2020)

giz
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Example: the Elbe basin T Vision and Objective

International Commission for

Visions and objectives for the five identified Significant Water e exinarodn komist pro
Management Issues (SWMI): ochranu Labe

H‘
Hydromorphological Alterations and River Continuity
Reduction of Hazardous substances and nutrients
Sustainable Water Quantity Management

Reduction of contaminations related to mining activities
Climate Change issues

Emissions of polluting substances do not cause any
deterioration of groundwater quality. Water use is
appropriately balanced and does not exceed the available
resources.

v v > Dy Dy D
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Example: the Ganga basin i Vision  Uttarakhand

and Objectives

Ensuring longitudinal
connactivity with
provision for
E-Flows along with
development of
sustainable hydro

1 power.

A The Vision Ganga
iIdentifies some Strate!
Steps and Actions.

Aviral Dhara
(Uninterrupted
Fow)

Ensuring proper
transport, food and
fuel facilities to handle
peak tourist loads
without stressing the
region’s ecosystems

{IBif® NATIONAL MISSION FOR CLEAN GANGA
S sy Wte Resurcas, iverOsvelopment s Gangs fajvension

WHOLESOMENESS
OF RIVER GANGA

Regulation of sand
and gravel mining
from river beds

VISION
GANGA

Contefor Ganga River Basia Masagement and Studies
© cGanga snd atcE 217
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Preparation of
comprehensive URMPs for
Class |, Class |l and Class
1l towns of the state, and
establishing comprehensive
sewage and solid waste
handling/ treatment
facilties atall urban and
tounst centres.

Afforestation and slope
stabilisation along with
regulation of road and
building constructions in
disturbed areas.

Widespread
dissemination of
knowledge,
ground-level
monitoring, and
increased sensiisation
and participation of
stakeholders

Uttar Pradesh

Preparation and implementation
of comprehensive URMPs for
all Class |, Class Il and

Class Il towns of the state, and
establishing comprehensive
sewage and solid waste
handling/treatment facilities
atall urban centres. The

major towns identified for
priority action are Vrindavan,
Mathura and Agra (on River
Yamuna), Moradabad (on River
Ramganga), Lucknow (on

River Gomti), and Haridwar,
Garhmukhteshwar, Kanpur,
Allahabad and Varanasi (on
River Ganga).

Promotion of sustainable
agriculture with
resource conservation
measures

Water resources

planning with

amphasis on wetlands,

forests and distributed

nts groundwater
and surface water

storages.

Stretch o

luted Stretch
Control of water

(Part) withdrawals in
water-depleting
regions.

o

Widespread

dissemination of

knowledge,

ground-level

monitoring,

and increased

sensitisation and

| participation of
A stakeholders.

KEY MEASURES
REQUIRED AT
THE STATE LEVEL

Ensuring longitudinal
connectivity with provision
for E-Flows at dams,
barrages and other
structures.

Developing Canals and
Urban Natural Drains for
multipurpose applications
such as recreation

and surface transport,
groundwater recharge,
hydropower, irrigation, etc.

Regulation of river bed
farming and sand-mining
from river beds.

Increase in water use
efficiency through: (i) realistic
pricing of fresh water;

(i) incentives, technical
assistance, and allocation of
water rights and entitlements
to consumers; and (iii) reuse
and recycling of water.

Control of alien species
invasions, overfishing
and fishing during
spawning seasons

giz



Exercise: Are the Objectives of Vision Ganga SMART?

Objective of the exercise:
A Stimulate a group reflection on the objectives of Vision Ganga

z Vision Ganga: Wholesomeness and sanctity of river system, imbibed in:
£ : : :

2 () Auviral Dhara (uninterrupted flow) $ — specific

& (i) Nirmal Dhara (unpolluted flow) M — measurable

9 (i) Geologic entity A —achievable

fg (iv) Ecological entity R — relevant

T —time-bound

Group-work:

AIdentifySMARTindicators related to the AVision
Measures.
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R 2

5 Monitoring Programme h

giz



The River Basin Planning and Management Cycle

/-______‘\* Delll'elnpmm

Review River Bagin
Effectiveness of Management Plans
REM Plan Clear for entire River Basins

Governance / Sub-Basins
and (Mational | Inter-State)

Al nner C clﬁ,fﬁ Sructreg AOQOut er cycl
Y Planning and

~
Technical/ / / decision making
operational ewel n
P ; RIVER BASIN ton level
PLANNING AND e
MANAGEM ENT Impact Analysis)
CYCLE
Adoption and
implementation Repeated e.g. Definition of
of PoM as part every six year River Basin
of REM Plan Management (REM)
1o achieve Aims [ Objectives
REM Alms and of timaline for
achievement
Development of
Programme of
Measuras (POM)
to achieve
REM Aimns ]

giz
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Rationale for a Monitoring Programme

Development
Review River Basin
Management Plans
for entire River Basins
{ Sub-Basins
(National [ Inter=State)

Effectiveness of
RBM Plan

Clear
Governance
and
Coordination
Structure

RIVER BASIN
PLANNING AND
MANAGEMENT
) CYCLE
Adoption and
implementation Repeated eg. Definition of
of PoM as part every six year River Basin
of REM Plan Management (REBM)
to achieve Aims [ Ohjectives
RBM Aims and of timeline for

achievernent

Development of
Programme of
Measures (POM)
to achieve
REM Alms

Page 82 |

Annex Il and V of the EU WFD

Description of
the river basin

Identify pressures

Annex Il

Assess Risk from pressures

I Characterisation

Monitoring

Annex V

Develop monitoring and
classification system

Monitor to check
risk assessment

Monitor to assess
status

Monitor to assess
effectiveness of measures

giz



Monitoring Programmes

A AiMonitoring programmes are

required to est
overview of water status within

each river

A Monitoring information from surface and groundwater is required for:

- The classification of status (biological, chemical and hydromorphological/ quantity for
groundwater)

- Validating the risk assessment

- Assessment of long-term changes from natural conditions and resulting from
anthropogenic activities

- Estimating pollutant loads

- ldentifying reasons for failure to achieve environmental objectives

- €
Source: Guidance Document No. 7: Monitoring under the WFD, EC 2003

.
Page 83 | gIZ



Relevance of Basin Characterisation and Monitoring for Policy Dialogue

A Basin characterisation and monitoring is a complex undertaking A Requires the
consideration of hydrology, hydro-morphology, chemistry, and biology to assess the
overall status of water resources

A All this makes the undertaking of basin characterisation and monitoring a labour-
intensive, time consuming and costly activity A Thus, the following needs to be
carefully established:

0 The scope of the characterisation
o0 Division of roles and responsibilities among the various stakeholders involved

0 In addition to securing sustainable financing mechanisms

A Monitoring programmes (according to the WFD) are derived from/ aligned with the risk
assessment (DPSIR) to achieve cost-efficient design

giz
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What is Needed for the Design and Adaptation of Monitoring Programmes

Development of a monitoring programme and observation grid within the river basin
Assessment of the current water quality
Assessing options of environmental remediation

ldentify shortcomings of regulations and protection provisions

> > > > >

Data to calibrate and run models

.
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Monitoring Parameters and Methods

Many of the monitoring methods applied for basin characterisation and assessment
are also used for monitoring A Those include:

AHydrological parameters
AWater guality parameters
A Biological parameters

Additional methods which could be employed include:
A Telemetric Monitoring Systems

ARemote Sensing

A Geographic Information Systems (GIS)

giz
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Example: in the Elbe basin T Monitoring Networks

The water quality analysis in the Elbe River basin on the basis of an
international coordinated monitoring programme had already
been initiated at the beginning of the 1990s. This was the
cornerstone for the complex and coordinated monitoring of
the water quality of the Elbe and its tributaries.

A The first international monitoring programme with 63 parameters
was set up for the year 1992,

A Routine tests of suspended sediments were introduced in 1996.

A The International coordinated Elbe Monitoring Programme
2019 currently comprises the analysis of approximately
180 parameters in the water phase and 70 parameters in
suspended sediments. Approximately 10 parameters are
analysed in the biological part of the monitoring programme.

page 87 | Module 2 |
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International Commission for
the Protection of the Elbe River
Mezin&rodni komise pro
ochranu Labe




Example: in the Elbe basin T Monitoring Networks

The water quality within the framework
of the International Elbe Monitoring
Programme 2019 is monitored at

9 monitoring profiles in Germany and
6 monitoring profiles in the Czech
Republic (10 directly at the Elbe and

5 at tributaries).
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Example: in the Elbe basin T Monitoring Networks

International Commission for
the Protection of the Elbe River
Mezin&rodni komise pro
ochranu Labe

@ Water Quality
1V water Quantity

A The water quantity/flow within
Elbe River Catchment is
measured at numerous
measuring stations.

A The data on all river basins and
catchments (e.g. water levels
and flow) are available any time in
real time via internet access.

b Moy

http://undine.bafg.de/elbe/peg ——
el/elbe pegel auswahl.html giz
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http://undine.bafg.de/elbe/pegel/elbe_pegel_auswahl.html

Example: in the Ganga basin i Monitoring Networks

Elevation

Flood Forecasting Station -uy.
Snow Station
Gauge, Discharge Station
Gauge, Discharge, Sediment Station e
Gauge, Water Quality Station

1:  Gauge, Discharge, Water Quality Station
Gauge, Discharge, Sediment, Water Quality Station

Low

3
\
i 4

ol i@ B BANGLADESH

L
Gandhinagar

) 200
Kim

I ) st
International / State boundaries & COastal Lin afo s per Survey of dia

Source: Ministry of Water Resources (2014) Ganga Basin
page 90 | Module 2 |
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Example: in the Ganga basin i Monitoring Networks

Example: Surface Water Quality

A

A

>\

36 Real Time Water Quality Monitoring Station
(RTWQMS) are operational

Water quality monitoring is carried out 130 locations
Dissolved Oxygen levels improved at 39 locations,
Biological Oxygen Demand (BOD) decreased at 42
locations and coliform bacteria count decreased at 47
locations (2017 vs 2018 data).

Bio-monitoring of river Ganga at various locations
(Haridwar to Diamond Harbour in West Bengal) has
been carried out to study the Benthic Macro
Invertebrates, which reflects the biological health of

rver Source: Press Information Bureau (2018) Year end Review-2018
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India Water Resources Information System (WRIS)

Yearly Surface Water Guaity information from 01~4an-2018 1o 11-Mar-2019

using CWC data

P gt IR e % \
e Nt S A e SRS
™ Laon WL T UL ¥ S gl 1§ 4

Link: http://indiawris.gov.in/

giz


http://indiawris.gov.in/

Example: in the Ganga basin i Real time Monitoring

Real Time Water Quality M X ‘+

&« > C @& ‘@‘Z 52.172.40.227:3952/cr/ v T}| ‘Qrealtimemonitoringganga —)‘ + INnD € @ @

Ministry of Environment, Forest and Ministry of Water Resources, River Development
Climate Change & Ganga Rejuvenation

Central Pollution Control Board National Mission for Clean Ganga

State: Uttar Pradesh UP16 - Bridge SH21 d/s Kannauj

Fit for irrigation (when meeting criteria limits of pH 6 to 8.5 & Electrical Conductivity < 2000 pm/cm)
Fit for propagation of wildlife and Fisheries (when meeting criteria limits of DO = 4 mg/l, pH 6.5 to 8.5 & Free Amonia = 1.2 mg/l
Fit for drinking water (raw) sourcing for conventional treatment (when meeting criteria limits of BOD < 3 mg/l, DO = 4 mg/l & pH 6 to 9)

Fit for Bathing (when meeting criteria limits of BOD = 3 mg/l, DO = 5 mg/l & pH 6.5 to 8.5)

A

3y BOD =3mg/l

Kannauj

Do =5mg/l 7.75
EC <1000 pm/cm

pH 6.5-85 7.91
Temperature = 35°C 227

" Ammonia = 1.2mg/l
i Chloride <250 mg/l

coD <10 mg/l

Leaflet | TechSpan Engineering PvtLtd ~ TSS <10 mg/l
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Exercise: Assessment of existing Monitoring in the Ganga

Page 93 |

Objective of the exercise:

A Participants exchange and discuss their perspective on existing
Monitoring Networks and Programmes in the Ganga.

Assess the monitoring programme which exists for your (sub-)basin
while considering the following:

A From your group point of view, does the current Monitoring Network
and Programs help in your daily work, your assessment and
decision-making?

A Does it need to be improved? If yes, please detail.

giz



6 Assessment of Water Quality-
and Quantity

giz



The River Basin Planning and Management Cycle

/-______‘\* Delll'elnpmm

Review River Bagin
Effectiveness of Management Plans
REM Plan Clear for entire River Basins

Governance / Sub-Basins
and (Mational | Inter-State)

Al nner C clﬁ,fﬁ Sructreg AOQOut er cycl
Y Planning and

~
Technical/ / / decision making
operational ewel n
P ; RIVER BASIN ton level
PLANNING AND e
MANAGEM ENT Impact Analysis)
CYCLE
Adoption and
implementation Repeated e.g. Definition of
of PoM as part every six year River Basin
of REM Plan Management (REM)
1o achieve Aims [ Objectives
REM Alms and of timaline for
achievement
Development of
Programme of
Measuras (POM)
to achieve
REM Aimns ]

giz
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The Overall Objective from Assessing Water Quality and Quantity

Understanding the current status of water quantity and quality
Delineate interventions by authorities
Feed models

Develop remediation programmes

> > > > D>

Verify the effectivity of the programme of measures directed to assure the adequacy of
water quantity and quality

>\

Identification of unknown environmental pressures

A Establish a cost-effective monitoring programme

.
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Water Quality: A Combination of Three Quality Elements
Quality elements (QE) of ecological status as defined by the Water Framework Directive

Quality element e Coastal water

water

Biological quality elements
Phytoplankton

Large algae/angiosperms
Macrophytes/phytobenthos
Macro-invertebrates

Fish
Hydromorphological quality elements
Continuity

Hydrology
Morphology
Tidal regime

Chemico-physical quality elements
General chemico-physical parameters

Specific pollutants

* Mot available; this parameter cannot be assessed in German transitional waters of the North Sea due to the high level of turbidity.
** An gsseszment method for fish ladders, downstream fish passes and sediment continuity is currently under development.

Source: German Environment Agency in accordance with the Ordinance on Surface Waters (0GewV)

ey I:l Aszessment not reguired: - Aszessment method available; II' Aszsessment method currently being trizllsd; - Aszessment method not yat available

Source: UBA (2017) Waters in Germany, page 26, table 5)
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Hydromorphological Quality Elements

Various river cross-sections
showing disturbances of the
river hydro-morphology (left-
hand side) and a graphic
outline of a hypothetical river
flowing into a delta (right-hand
side)

¢ Ll '4"
g g H

e Do br g

Hydromorp;hology - Barriers to Connectivity

Hydromorphology:=Chanrielisstion Hydromorphology: stream in ,ideal” condition

Sources: REFORM Project: How to improve hydro-morphological assessments of rivers and
streams? EPA Ireland, Hydro-morphology. Article by Quinnlan, E. and Ziegler June 2018
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Hydromorphological Quality Elements

A Hydrology
Hydrologic water balance equation

A Forms the backbone of water resource management and can be calculated for a

basin or region .
0O %4 2 Y3

P is Precipitation, ET is Evapotranspiration, R is Runof

River hydromorphology considers:

The physical character of surface waters

Their connectivity

Status of riverbanks and sediments

Information about flow regimes and water quantities

A Good hydro-morphological conditions support aquatic ecosystems; thus, it also
considers structures and substrates of riverbeds and riverbanks and riparian zones

giz
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Chemico-Physical Quality Elements
A Water Quality

Includes:
0 Physical characteristics

e.g. temperature, turbidity

0 Chemical characteristics

e.g. pH, EC, salt content and ions such as
K+, Na+, Ca+2, Mg+2, Cl-, SO4-2, HCO3-,
fluoride, silica, Persistent Organic Pollutants
(POP) such as pesticides, heavy metals, or
micropollutants such as pharmaceuticals or

hormones
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Example: the Danube basin i Water Quality Assessment ICPDR

N

International Commission . .
for the Protectin ! 0Nl ROMITISSID

Joint Danube Survey (JDS) othebemdeRter T
A Until today four JDS were conducted in 2001, 2007, 2013 and 2019.
A Largest river examination of its kind with high data quality.

A The results also serve as the basis for undertaking policy initiatives.

Key Objectives of the JDS

A Production of reliable and comparable information on carefully
selected elements of water quality for the length of the Danube River,
including its major tributaries.

A Harmonisation of water monitoring practices and procedures in
accordance with the EU Water Framework Directive (WFD) through
close coordination and further training.

A Implementation of the Danube River Protection Convention.

Source: URL http://www.danubesurvey.org/
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Example: the Elbe basin i Chemical Status of Surface Water

of the main stream
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0
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Elde ,\A g
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International Commission for
the Protection of the Elbe River
Mezin&rodni komise pro
ochranu Labe
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Example: the Elbe basin i Chemical Status of the Main

Groundwater Bodies

éundesreﬁ_ublik
Deutschland

Oslerrekh

~ Ceska
., -~ fepublika
a1

" good
" bad
" not classified

Schadstofftrend
W Trendumkehr
B signifikant zunehmend

Deer Trengumienr der Schacsiofis werde In Tschechien NIt Sewenet.

Ostengueiion
Forcan

e T EL

International Commission for
the Protection of the Elbe River
Mezin&rodni komise pro
ochranu Labe
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Video i Joint Danube Survey 4 of the Danube

—

| www. danubesurvey orgljdslf

(Duration 3:12 min)
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/ Implementation of RBM

7.1 RBM Plan
7.2 Development of Programme of Measures (PoM)

7.3 Aspects for Implementing PoMs / RBM Plans

4

.
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The River Basin Planning and Management Cycle

/.__-——-—-—_..\\‘ Development

River Bagin

Review

i | | e\o  Fowme o fo anro et Basins
n nner C C e an ear w:’ns .
Technical/ g S (Nationa ntor-State)
operational ey hOuter cycl
g Planning and
/ decision making
RIVER BASIN oy :ﬁmm.“ level
PLANNING AND et sses
MANAGEMENT

CYCLE

Adoption and
implementation Repeated e.g. Definition of
of PoM as part every six year River Basin
of REM Plan Management (REM)

Aims | Objectives
and of timelime for
achievement

1o achieve
RBM Alms

Development of
Programime of
Measuras (POM)

to achieve
REM Aimns

giz
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/ Implementation of RBM

| 7.1 RBM Plan |
7.2 Development of Programme of Measures (PoM)

7.3 Aspects for Implementing PoMs / RBM Plans
7.4 Review and Revise PoM

lllllll giz




Moving from Vision and Objectives to a Comprehensive Plan

Assessment and
approach

Implementierung the cause and effect concept

Conducting the situation assessment

Formulating the Vision

Vision and s g
pemeresy  Desired state for the future (long-term planning)

Developing the Basin Strategies

Medium-term strategic planning

Detailing the Implementation
Programme of Measures (PoM)

Adapted from Pegram et al., 2013, p. 83
Implementation Operational planning (short-term) e.g. business, projects or programme planning  e——————

giz
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Planning Basin Approaches

o memwe cmamver

Problem analysis: Water quality, flood risk, lack of Water allocation/ abstraction,
Analysing pressures and fauna/ fish water pollution (wastewater and
impacts solid waste), d
Definition of long-term objectives: Re-introduction of salmon Aviral Dhara, Nirmal Dhara,
vision geologic entity, ecologic entity
Definition of short-term objectives Water quality targets, (GRBMP 2015)
and results: strategic planning connectivity, flood risk

management
Operational planning River Basin Plans: (GRBMP 2015)
to achieve results Wastewater treatment,

connectivity, flood retention,
awareness, organisation

iz
Page 113 | Modules 2 | g



Overview of the Planning Process

1) Definition of joint vision
2) ldentification of objectives
3) Comparison of objectives against state of the basin
4) Definition of measures in order to move towards objectives
5) Specification of measures for implementation
6) Drafting of management plan

A Drafting of outline

A Consultations

A Drafting of plan and programme of measures

A Consultations

A Finalisation of plan and programme of measures
7) Dissemination of plan and programme of measures
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INTERNATIONALER BEWIRTSCHAFTUNGSPLAN
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Structure and Content of a Basin Plan

The structure and content of a plan needs to be adapted to the needs of the basin and
those involved in the planning and implementation process A Typically, the structure
of a plan includes:

A Description of the basin
- Current status
- Future trends
- Key water management issues
A Basin vision/ aims and objectives
A Implementation plan/ Programme of Measures (PoM)
- Definition of measures
- Responsibilities and resources
- Monitoring mechanisms

Source: ADB River Basin Planning Principles (https://www.adb.org/publications/river-basin-planning-principles) I
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Levels of Basin Plans

Internationally-coordinated Alnternational river basin
basin plans commissions

Nationally-coordinated

. ANational river basin communities
basin plans

Sub-basin plans AFederal water or basin agencies

.
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Examples of Structures of Basin Plans

Danube RMBP

Elbe RBMP

Table of Contents

1. Introduction and background
1.1 Introduction
1.2. The development of the DRBM Plan and the EU Water Framework Direcive
1.3. The Danube Basin Analysis 2004 - analyfic basis for the DRBM Plan
1.4. Role of the Significant Water Management lssues
1.5. Siuciure and logic of e DREM Plan
2. Significant pressures idenffied in fhe Danube River Basin District
2.1. Surface walers: fivers
211 Organic polution
2111 Organic pollution from urban wasiewaisr
2112, Organic polution from indusiry
2113 Organic pollution from agriculure
212 Nutrient pollution
2121 Nutrient point source polufion
2122 Nutrient diffuse source pollution
213 Hazardous substances polluion
214 Hydromarpholo gical alterations
2141 River and habitat coninuily interr upiion as a significant pressure
2142 Disconnacon of adjace nt wedands'floodplains
2143 Hydrological alterations
2144, Future infastruciure projects (FIP)
215 Oter issues
2151.  Quantity and quality aspects of sedimenis as pressure and impack - addendum fo e
DBA 2004
2152,  Invasive species in he DRBD - a possible pressure
22 Surface waters: lakes, transifonal waters and coastal waters
23 Groundwaler
231 Groundwater quality
232 Groundhwater quantity
3. Prolected areas in the DRBD
4. Monitoring networks and ecologic
4.1. Surface walers
411 Surface waler monitoring network under the TNMN
412 Joint Danube Survey 2
413, Confidence in fe status assessment
414 Final designation of heavlly modified and artifiial water bo dies
4141 Approach for the final designation of heavily modified water bodies

[ chemical stalus

41411 Riers

41412 Lakes, transifonal waters mdcoasu waters

4142 Resulls of the of heavilily ifick bodies
41421 Rwers

41422 Lakes and ransiional walers
41423 Coastalwaters

415 Ecological and chemical staius
4151 Rivers

4152 Lakes and ransitional waters
4153, Coastalwaters

4186 Gaps and uncertainties

Inhaltsverzeichnis
L Einleitung. . . 5
1 G tz 5
2 vorgshenawelse. 3
3 B Arbalisn und

Aktivitaten zum G itz Im EIn der Elbe

des k itz 5

14
144
1132
1.1.3
12

24
22

514
5132

513
£2

Bewirtschaftungsplan — Aktualigierung 2015
Allgemeina Beschrelbung der Merkmale der Infemnationalen
F It Elbe

11
= . 13
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o und Operms m 1"
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18
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Oparfischangewsessm und 18
o . ]
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[i] nl und Erg q
der P w
Joere e der Operi 28
Ttung der Ober 3
Userwe, e e G .3 3
o des &7
Opermmchung end der B
Ooermmchung von Wasserkbroem fr die Eninanme von Wasser f0r den
mensehichen Genmauch nach Arske| TWRAL .. =3
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Ligte der L urd 55
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=
Wieitere reg 1 72
u 10r Qb und Srur 72
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Can be found on the
e-learning platform!
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Example: in the Danube T The ICPDR Danube River Basin Management Plan
(2015)

Objectives Programme of Measures 2015-2021

Pollution by organic  Reducing pollution by - Access to sewer systems, at least biological treatment
substances organic substances - Constructing sewers and treatment plants

Pollution by Reducing pollution by -  Nutrient removal technology for 28 million people
nutrients nutrients equivalents

- Phosphate-free detergents
- Reduction of nutrient input and losses related to farmland

Pollution by Reducing pollution by -  Apply best available technologies and treatment in
hazardous hazardous industry
substances substances - Prevent accidents (Seveso lll Directive)
Hydromorphological Improving the - Construct 146 fish migration aids until 2021
alterations hydromorphological - Restoration measures for rivers

conditions - Reconnect floodplains / wetlands

Improving

groundwater

Source: ICDPR (2015) Danube River Basin Management Plan Update 2015
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Example: Tapi River Basin Management Plan

Maharashtra

Total Catchment Area / Tapi River Basin:

65,145 km2

giz
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Example: Tapi River Basin Management Plan

A Ongoing activity under the India-EU Water Partnership.

A Covers the entire Tapi River Basin: beyond administrative borders

A Tapi RBM Plan will be fully aligned to RBM Cycle
A Blending EU with Indian approaches

A Enabling JOINT planning and management of all issues and challenges
A Combination of all State information into one integrated RBM Plan

A Overview on entire Tapi basin
A Development/implementation is steered by each State - based on joint aims.

A The Tapi RBM Plan covers:
A Surface waters and groundwater (maybe coastal waters)
A Water Quality and Water Quantity

giz
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Example: Tapi River Basin Management Plan

A Agreed overall Aim:

Aéensures for sustainabl e wat Epi
River Basin enabling the protection of the aquatic environment as
well as a sustainable socio-economic development and water supply
security through appropriate measures.

AIn detail, it is aimed for:

Ato ensure good quality of surface waters and groundwaters through the
reduction of pollution and all other relevant pressures.

A to ensure good/sufficient water quantity in surface waters and
groundwaters through efficient water use and all other needed measures.
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Example: Tapi River Basin Management Plan
Aéagreed on 29 March 2 TapiStattset ween t h

s}
.
e
<]
#

: ) : sl o ""- i \7 * ' : 3 Sl Tk - it
Point Pollution from Area Source Alterations of River Alterations of Alteration of
Urban Settlements Pollution from Hydrology/Water Groundwater Morphology / Sand

& Industries Agriculture Quantity Quality and Quantity Mining

oS

A For each Key Issues:
A Visions and management objectives.
A Pressure/Impact Analysis and Risk Assessment including scenarios.
A Programme of Measures.

A Thematic maps are key to Tapi RBM Plan: easy overview on all issues on

the basin T wide scale. )
Page 122 | | gIZ



Example: Ganga River Basin Management (GRBM)
Milestones and Legal foundation

Ganga River Basin

Hydrological Flow Health Management Plan - 2015

Assessment of the River

- oo
e iy~ V00 .
=il goace fx 2 River Ganga
National Ganga sudl i an Order: VISION
River Basin Interim LY Dissolution of NGRBA =« GANGA
Authority (NGRBA) GRBMP Constitution of National
constituted 06/2010 Report 01/2015 Ganga Council (NGC) 12/2017
® @ @ @ @ ®
02/2009 Memorandum 09/2013 main plan document 10/2016 Vision
- of Agreement between Ganga River Basin 8 mission reports, — Ganga
R o Y 7 IITs and MoEF e g 73 thematic reports 21t & 2751
= for preparation R
of GRBMP =
|
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Example: Ganga River Basin Management (GRBM)
Coordination Structure

declared as

National River
on Nov 4,2008

Chair: Prime Minister
Vice Chair: Minister WR, RD&GR

Members: Union Minister of
E,F&CC, Finance, UD, Power, S&T,
RD, DWS, Shipping, Tourism Constitution of
Members: Chief Minister of \
[ UK, UP, Bihar, Jharkhand, WB ]\ Comprising of :nh:nh& Fh:::g,.MoﬁmrlnS
Members Secretary: ’
_ 3 IIT Bombay
Secretary, WR, RD&GR IIT Delhi
g . / IIT Guwahati
. National Mission for xper s
Implementing Arm —as — IIT Kanpur
e o " [ Clean Ganga (NMCG) ]*’ Members IIT Kharagpur
IIT Madras
\ IIT Roorkee
have signed

Memorandum of Agreement

On July 6, 2010
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NGRBA: National Ganga River Basin Authority
NMCG: National Mission for Clean Ganga

MoEF: Ministry of Environment and Forests

MHRD: Ministry of Human Resource and Development
MoWR, RD&GR: Ministry of Water Resources, River
Development and Ganga Rejuvenation

GRBMP: Ganga River Basin Management Plan

IITC: T Consortium

PMB: Project Management Board

PICC: Project Implementation and Coordination
Committee

Source: Ganga River Basin Management

Plan (GRBMP)

giz



Example: Ganga River Basin Management (GRBM)
Coordination Structure |l

NGRBA: National Ganga River Basin Authority
NMCG: National Mission for Clean Ganga
Memorandum of Agreement MoEF: Ministry of Environment and Forests

On July 6, 2010 MHRD: Ministry of Human Resource and Development
MoWR, RD&GR: Ministry of Water Resources, River
Development and Ganga Rejuvenation
GRBMP: Ganga River Basin Management Plan
IITC: T Consortium
PMB: Project Management Board

“Wholesomeness” of riversin |~ Vision

Tha G ‘I" Basin PICC: Project Implementation and Coordination
Committee
Representatives from Coordinator

Ministry of E,F & CC, HRD, (1IT Consortium) Representatives

WR, RD & GR fromIIT C
Expert Members Thematic Groups
. pms : picc
IITC Directors
Thematic

Thematic Group

Group Leads
Leads

Source: Ganga River Basin Management
Plan (GRBMP)
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Example: Ganga River Basin Management (GRBM)

Nine

© 0 N o b DN

Page 126 |

themes

Environmental Quality and Pollution
Water Resources Management
Fluvial Geomorphology

Ecology and Biodiversity

Socio Economic and Cultural

Policy Law and Governance
Geo-Spatial Database Management
Communication

Environmental Flows

Module 2 | Ganga River Basin
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Example: Ganga River Basin Management (GRBM)

A The Ganga RBMP has done a very comprehensive Basin Characterisation.

A Each assessment report ends with some recommendation
actions to improve the wholesomeness of the river:

MviralDharao ( Cont i nuous FIl owo) ,
ANi rDnagdo (AUnpol luted FIl owo) ,
Geologic Entity,

and Ecological Entity improve the situation.

A However these recommendation actions have not been translated yet
Into comprehensive Measures.
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Example: the Pamba River Basin 1T IWRM Plan INTEGRATED RIVER
BASIN PLANNING

Replicable Model based on the Pamba River Basin Pilot Project

w——

A The EU-India Action Plan Support Facility conducted in 2010 the
project ADevel opi nPgambar Roadmanp
A Implemented through targeted training/working sessions and
consultations of a broad spectrum of stakeholder.
A It supported the newly set up Pamba River Basin Authority in
devising a management plan for future priority actions.
A Objective was to evolve water management in the State to a sustainable water resources
management practice that is cross sectoral, decentralized, and at the scale of the basin.
A The main actions identified in the Roadmap were:
- the immediate need for operationalization of the Pamba River Basin Authority,
- adequate and thorough capacity building at State and local level in IWRM practices,
- and the development of a full IWRM Action Plan for the Pamba River.
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Example: the Pamba River Basin T IWRM Plan

Development of an IWRM Action Plan

A Involvement of ca 80 representative stakeholders.

A Water resources issues identified and ranked in accordance
to their importance.

A ldentification of water management constraints and possible solutions.

A Preparation of an IWRM Roadmap, with identification of measures, timeline, responsible
organisation and definition of monitoring indicators.

giz
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Example: the Pamba River Basin T IWRM Plan

Development of an IWRM Action Plan

Next steps
Form an operational body for
water resources management
in the Pamba River Basin
Capacity building in IWRM

Development of a
communication strategy

Enforcement of existing legal
framework

Adjustment of existing legal
water framework for the Kerala
state

Full assessment of the water
resources situation (quantity &
quality) in the Pamba Basin

Setting-up a sustainable
monitoring and evaluation
system for water resources
management 8&
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Milestones

June 2011

December 2011

September 2011

Immediately

January 2012

March 2011

August 2011

Pamba River Basin

Indicators
Pamba River Authority
operational - offices, staff, work
plans and budgets identified.
Capacity need assessment
conducted, IWRM training
conducted at central and de-
centralised level
Communication strategy
formulated and being
implemented ensuring
stakeholder involvement
|dentified priority issues
addressed e.g. illegal sand
mining
Enactment of primary water
legislation

The quantity and quality of the
resource assessed based on data
from the numerous intuitions
involved in monitoring.

MIS operational - databases, GIS
and modelling tools

Collaboration with the World

Establishment of an
information system on water
resources

Initiation of elaboration and
adoption of an IWRM Action
Plan for the Pamba Basin
Elaboration of DPRs {Detailed
Project Reports) for
implementation of different
actions identified

Elaboration of financing plan
and investment strategies
Implementation of the IWRM
Action Plan for the Pamba
River Basin

Development of IWRM
indicators to monitor the
effects from implementing the
IWRM plan

Source:

Project

August 2011

December 2012

December 2011

January 2012 — December 2015

June 2012

r i v e r-ladia Adddy Plan Support Facility, 2010)

iDevelPangba ng a

Bank supported Hydrology Il
project for developing Hydrology
Information System (HIS)

IWRM action elaborated and
endorsed by the Government

Detailed project reports prepared
for the actions identified in the
IWRM plan

Financing strategies and
development plans adopted

|dentified actions implemented.

Set of indicators developed to
monitor that the desired effect
from the reform process is being
achieved. Regular evaluation
reports.

giz
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/ Implementation of RBM

7.1 RBM Plan
| 7.2 Development of Programme of Measures (PoM) |

7.3 Aspects for Implementing PoMs / RBM Plans
7.4 Review and Revise PoM
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The River Basin Planning and Management Cycle

/-______‘\* Delll'elnpmm

Review River Bagin

Effectiveness of Management Plans
REM Plan Clear for entire River Basins
Governance / Sub-Basins

ahd {Mational { Inter-State)

< - Sy AOuter cycl
Alnner cyclegn | Planning and
Technical/ g . .

/ decision making

operational ewel N er Basin level

PLANNING AND
MANAGEMENT
CYCLE

Adoption and
implementation Repeated e.g. Definition of
of PoM as part every six year River Basin
of REM Plan Management (REM)
1o achieve Aims [ Objectives
REM Alms and of timaline for

achievement

Programme of
Measuras (POM)

to achieve
REM Aimns

giz
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Programme of Measures (PoM)

AOnce a joint vision and specific objectives for basin management have been
defined, a PoM is needed

AA PoM

Summarises all measures that need to be taken to reach the vision and
the objectives

Provides a list of those measures in a systematic manner
Provides details on their implementation
Attaches timelines and implementation plans to the respective measures

Indicates resources needed for implementation (financial, technical,
human)

.
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Elements of the RBMP and its PoM: The EU WFD Conceptual Approach

Environmental quality standards

Best available technology

No further deterioration but restoration
Combined approach

Best practicable environmental option

> > >y >y D>y D

Enforcement of permits

.
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Emission Cadastres as Decision Support Tool for PoM

ABuild up an emission cadastre of communal/urban and industrial point sources

Aldentify point sources of pollution from urban and industrial sources using
COD/BOD load

Aldentify priority hazardous substances to be reduced by river monitoring
programmes

AReduction of industrial emissions A Hazardous substances from chemical,

pharmaceutical, cellulose fabrication, paper and metallurgic industry

.
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E" M

International Commission for

Example: the Elbe basin T Action and Remediation Programmes

the Protection of the Elbe River
These programmes successful addressed N eanu iabe

e
{50 L

e

solving problems municipal wastewater,

industrial wastewater,

reducing the diffuse loads (nutrients and herbicides) from agriculture,
reducing the diffuse loads from landfills and polluted sites.

>y > v D

The Elbe Action Programme was completed with a final report in 2010.
These programmes were initiated before the WFD came into force.
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Example: the Elbe basin T Sewage Treatment Prioritisation

How to identify measures of highest effectivity (pollution) and efficiency (finance):

a robust and pragmatic approach from the emergency immediate action programme of
the Elbe River 1990.

A Urban sewage point sources
The amount of sewage water load possible to reduce by treatment at source

Discharge points directly on the river
Discharge points on tributaries to the Elbe river ranked by distance to confluence
with the river

A Industrial point sources
Industrial point sources which contribute more than 5% of the total load of the
river measured at a defined downstream monitoring transect
Industrial discharge points sources discharging directly into the river

Industrial discharge points on tributaries to the Elbe river ranked by distance to
confluence with the river

giz
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Example: Improvement of Surface Water Quality in Germany (1975-2000)

giz

Module 2
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Example: Surat city

4
O
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