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Innovative practices for WRM in EU

 Three-day workshop at EU partner HEl (BOKU) in

May 2019
* Report on innovative practices for WRM in EU
— Austria
— Bulgaria » New EU water
— Croatia management experiences
— Greece
» Issues and deficits of WB
— Norway !
partner countries
— Portugal
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Austria
Management of (small) wastewater treatment plants in Austria

* Population: about 8.4 million; area: about 84 000 km?.
e About 1'800 WWTPs with a capacity larger than 50 PE serve about 95 % of
the population.

« Theremaining 5 % of the population live in single houses and small
settlements (< 50 PE) that require on-site and decentralized wastewater
treatment technologies. The estimated number of small treatment plants

needed is 30 000 to 40 000.

» Legal requirements

» Permission to operate a small WWTP

Strengthening of master curricula in water resources management
for the Western Balkans HEls and stakeholders WWW.Swarm.ni.ac.rs
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Austria

Management of (small) wastewater treatment plants in Austria

Permission to operate a small WWTP 4@ S 288
.. IS given on a case-by-case evaluation
.. is granted for a period of 15 years

.. requires a self-monitoring (weekly routine checks,
monthly sampling and analysis)

.. requires an external monitoring (every two years)
.. AND owners have to take part in the training course for operators

> Austrian Water and Waste Association
(OWAV) in cooperation with BOKU

Strengthening of master curricula in water resources management
for the Western Balkans HEls and stakeholders WWW.Swarm.ni.ac.rs
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Austria

Sediment management of surface water bodies

Deposition, treatment and disturbed dynamics of sediments in rivers
- One of the main economic, technical and ecological challenges

Storage capacity for hydropower use:

Region 80% of the reservoir is filled up with
sediment
Africa 2100
Asia 2035
Australia & Oceania 2070
Central America 2060
Europe 2080
Middle East 2060
North America 2060
South America 2080

ICOLD, Basson (2009
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Austria

Sediment management of surface water bodies

(i) Lack of basic information /

technologies for reservoir management CD-Laboratory

»Sediment research and management”
(ii) Lack of process understanding

(iii) Missing adjustment of sediment Module 1 (Verein filr Okologie und Umweltforschung)
ere . Verbund @ B Eysesvurors kelag o8B

management opportunities in e s EVN i

reservoirs I / < mﬂ:.le 2 (viadonau) 7 year duration

(iv) Insufficient infos of the interaction \_ \ L Module 3 (Andritz / Voith)

AWMRIL VOITH

sediment dynamics / aquatic ecology

(v) No concepts concerning the (re-)use
of deposited sediments

height (m.a.s.l.)

Downstream distance (km)
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Bulgaria

“Innovation is a word, which has often
been mentioned recently!”
(Petar Filkov, 2019)

* Update of crop water requirements taking into account climate changes
e Optimization tool for river basin management directorates

* From recycling to circular economy

e Use of solar pumps for irrigation

Strengthening of master curricula in water resources management
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Bulgaria

Update of crop water requirements
taking into account climate change

* Scientific research - Cooperation between University and National
Institute of Hydrology and Meteorology

e Update of crop water requirements
for 7 specific agroclimatic zones in Bulgaria

* Consideration of changing trends of air temperature and precipitation
* Increase of irrigation requirements on average of 15% in 5 of 7 zones

- Ordinance for water consumption rates

Strengthening of master curricula in water resources management
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Bulgaria
From recycling to circular economy

 Based on UN Sustainable Development Framework and EU’s Circular
Economy Action Plan
- Project “Clean technologies for sustainable environment
— waters, waste, energy for circular economy”
* 3 pathways:
(i) to improve treatment to increase the quality of the primary and the excess sludge,
so that they can be re-used
(ii) to develop a completely new treatment technology, not producing sludge
(iii) to reduce pollutants at the source, which will enable the production of “cleaner”
wastewater not requiring deeper treatment
* Focusing on (ii): Algy-based wastewater treatment technology;

Starting with laboratory model and upscale it to real WWTP

Strengthening of master curricula in water resources management
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Croatia

* Projects in Water Resources Management — the influence of the EU
— Water supply, sewage utility and irrigation development
— Flood protection development and other projects

* Public-private partnership and collaboration with HElIs
— Collaboration with stakeholders within projects
— Collaboration with firms that develop specialized software
— Other forms of collaboration with stakeholders

Strengthening of master curricula in water resources management
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Croatia

Projects in Water Resources Management
— the influence of the EU

PROJECTS ‘ Funded by CRO Financial budget 10,676 billion EUR
EU Stru ctu ral Operational European Regional
Funds & Ministry of i R
Cohesion Constructionand || croatian ma,ﬁf; and Cohesion 2,559 billion EUR
6,881 billion EUR

\ 4 \ 4

Development of a strategical frame for using EU Funds L05billion EUR = 215 million EUR
water and sewage utility flood protection

-) Partnership Agreements

-) Operational Programs (2014 — 2020)

-) Common National rules and legislations

-) Laws

-) Regulation governing the competence of individual bodies
for each EU Fund instrument

Strengthening of master curricula in water resources management
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Croatia

Public-private partnership and collaboration with HEIls
{ PARTNERS

Interreg

Italy CENTRAL EUROPE

European L

tH

rcpes
brveopment

INTEGRATED HEAVY RAIN RISK MANAGEMENT

g

Italy

Italy

Italy

Slovenia

Slovenia
Croatia

Croatia

Heavy rain events can cause flooding at ar cation with only very short warning ti

one of the most substantial natural hazards in Europe. RAINMAN supports public authorities,

_ cities and regions in managing and mitigating heavy rain risks. Innovative tools and methods

Croatia

will be developed and compiled in the RAINMAN toolbox.

Serbia

Albania
DRINK ADRIA

NETWORKING
FOR DRINKING

: S Y——
Bosnia and ] -
Herzegovina € 2,488,510 » ERDF funding in EUR

07.2017 - 06.2020 ) Project duration

Bosnia and
XV[/;\FIIEABF l%:URPEPGLIYOIN Herzegovina Our Project is funded by the Interreg CENTRAL EUROPE Programme.
Montenegro Cont i
Saxon State Offcs for Emvironmont, Asriculture and Geology
The project Is co-funded U= Sreece o
- e e sisance ookl e,

b
Ny

Strengthening of master curricula in water resources management

for the Western Balkans HEIs and stakeholders WWW.swarm.ni.ac.rs




; g Co-funded by the L,
‘ s SW‘ rM Erasmus+ Programme * .
of the European Union Ry

Greece

* Telemetric monitoring of water resources
— Greek National monitoring programme
— Telemetry monitoring systems
— International case studies

 The energy-water-food-environment nexus concept
— Introduction
— EU and the nexus concept
— Application of the Nexus approach in Greece

Strengthening of master curricula in water resources management
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Greece

The energy-water-food-environment nexus concept
Nexus ,;:l" THE NEXUS DIALOGUE
ﬁ PROGRAMME

* Developed by Commission’s Directorate-General for International
Cooperation and Development (DG DEVCO)

* Nexus in a Nutshell
- The Nexus approach highlights the interdependencies between
achieving water, energy and food security for human well-being

« Recommendations and action plans for future investments

Strengthening of master curricula in water resources management

for the Western Balkans HEIs and stakeholders WWW.swarm.ni.ac.rs
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Greece

The energy-water-food-environment nexus concept
nexus @ e

* Transboundary case study in Greece and Bulgaria

* Analyse impacts of climate change

on multipurpose hydropower projects
- hydropower generation
—> agricultural economy

* Results
- 34% Decrease of discharge
- 50-62% Reduce of generated power
- Extended water stress in agriculture

Legend

* Integrated management of the nexus e e

Altitude
High : 2922

has not reached sufficient standard - ctn» 2 s
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Norway

* DNA for biomonitoring of water quality
» Satellite data for monitoring of coastal waters and lakes
* Non-target screening

Strengthening of master curricula in water resources management
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Norway

DNA for biomonitoring of water quality

e Traditionally

Individuals from a specific waterbody are identified and compared to a list
established earlier for reference-conditions = Calculation of degree of deviation
- High expertise, high price, time consuming, etc.

s e gfb’%o Alternativt:
* SCA N D N An et S e Sampling ofF Morphological | DNAfra
. . . pe . organisms — determination | fikseringsvaeske
-) Genetically identification g Vo | fiet f
&= sample e \ Y Y DNAfra
-) Very large data set $ @. ey, bufferlesning
. N g Ecosystem \\ J/
-) Cost-effective N Fitration | Lot |
of water | DNA extraction & PCR

/\ oo, ] High through- | semmssses
rough-
ooy, A TR _’
ﬁ Softa o _»pg; put sequencer [Seeit e

DNA extraction &PCR  Metabarcoding Barcode database

Figur: Vasco Elbrecht & Florian Leese
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Satellite data for monitoring of coastal waters and lakes

 Combination of satellite data and monitoring sensors
e.g. Analyse of chlorophyll-a on the ferry between Oslo and Kiel (“Ferrybox”) vs.
satellite/modelling activities

Satellite VS in situ chla concentrations

Strengthening of master curricula in water resources management
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e Large scale hydrological modelling
* Assessing water scarcity: the droughts

* Water resources management and climate change adaption in
transboundary basins

e Trend analysis of increasing pollution in the groundwater bodies and the
reverse of the trend

e Assessing groundwater bodies chemical status
* |dentifying Groundwater dependent ecosystems

Strengthening of master curricula in water resources management
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Trend analysis of increasing pollution in the groundwater
bodies and the reverse of the trend

* Aim
Analyse trends in hydrological time series and relate those trends with climate change issues
 Methods

— Mann-Kendall test coupled with the Theil-Sen Slope
— LOWESS (Locally Weighted Scatterplot Smoothing) operator
— Singular Spectrum Analysis

* |nvestigation of the following aspects
— Trends in time series (downward or upward trends and their range)
— Trend reversal
— Applicability of the methodology
— Correction of seasonality

Strengthening of master curricula in water resources management
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Portugal

Identifying Groundwater dependent ecosystems

* Aim
The Water Framework Directive (WFD) establishes the obligation to identify and characterize
all the bodies of groundwater associated with surface or terrestrial ecosystems that depend
directly on them.

e Methods
Tema Sub-tema PESOS
— new methodology for the identification 1 Topografia  Pendiente 0.06
and Chara Cterization Of groundwater 2 Climatologia Balance de dgua (P-ETR) o Reserva de agua en elo suelo 0.12
dependent terrestrial ecosystems
3 Medio hidrogeoldgico 0.09
— Based on hydrological, hydrogeological s Tipo de acuifero 0.12
. . . Higrogeologia

and eco|og|ca| criteria 5 Profundidad del nivel freatico 0.15
. R R 6 Areas de descarga /Manantiales perennes 0.15

— Determination of the magnitude , F—"
_ . ineas de agua 0.09
of dependence of specific fauna and s e R —— =
habitats as well as stygofauna s Suelos  Tipo del suelo 0.09
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Issues and deficits of WB partner countries

* In-situ online voting of all project partners

Strengths X i

Lack of water related laws implementation on all levels ——nta
Creativeness and resilience '

Corruption e——t
Human resources (professionals and academicsﬂ i

No politics to save water and tc prevent pollution m————
Good education (particularly in water-related issues) —_—

Lack of understanding (ignorance) of political class about Water Resource Management
Possibilities to learn from good examples and practices e.g. in EU countries b )
Human potential in IT sector to develop smart systems ————= 1 ¥ Lack of cooperation and communication betwzen Ministries and authorities it
Possibilities to learn from mistakes already made somewherz else =+t The penalties of polluters are not paid as nobody collects them e

e e

Lessons learnad - WB countries will not repeat the mistakes done in EU countries Corruption —n

Lack of educated people in decision-making positions e—t—t
Information systems & digitalization - abundance of data —p

Unstable political situation —t]
Strengthen collaboration between countries in region -t

Lack of political willingess for implementation of WRM —
Ready to apply for EU funds, with preparation of data and projects in time —t—itsttd

Not holistic vision of WRM st
Possibilities to obtain European suppert and funding for implentation T

Lack of transboundary cooperation =y
Use international knowledge networks ——

Lack of public awareness e
IT sector, artificia intelligence —tt
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E-mail: kurt.glock@boku.ac.at
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