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Hydropower / sedimentation

f f lift-up of Alps 1,6 mm/year

A m) 20-40 t/halyear in Albania
/ (
N )

m) 3.4 t/halyear in Austria

» 15 t/km?/year in Norway

v v AP
» Bed erosion 7 cm/year (Salzach) H
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Sedimentation in reservoirs (global view)

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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measures / costs dredging

economic importance

At the moment costs for depositing
of dredged material in Austria 10 —
20 € per ms.
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measures / costs dredging
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/ economic importance

Cost due to production stop
e.g. flushings, non-operation of
HPP (up to several 100.000 € -
Millions € per flushing) or high
additional costs due to rigorous
thresholds
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Payment of compensation: up to 100.000 € per flushing event
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measures / costs dredging
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measures / costs dredging Flood impacts
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Sustainable sediment management was not possible:

(i) Lack of basic information / technologies for reservoir management

(if) Lack of process understanding

(ili) Missing adjustment of sediment management opportunities in reservoirs
(iv) Insufficient infos of the interaction sediment dynamics / aquatic ecology

(v) No concepts concerning the (re-)use of deposited sediments
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CD-Laboratory ,,Sediment research and anagement“

Module 1 (Verein fiir Okologie und Umweltforschung)
Verbund MQ - EjSalzburgAG k"/]ﬂ.g OBB

ENERGIEAG mnsizant EVN @gseigcichs (B e

A assistance by:
Module 2 (viadonau) .

/ < viadonau

Module 3 (Andritz / Voith)
AMRITZL VOITH

M. Golja B. Wagner
since 3/2022 10/2017 — 3/2022
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CD-Laboratory (scientific cooperation)

“Application and validation of seismic profiling
as a basis for sustainable sediment
management in hydropower plants - case
study Rofttau”

Module 1 — Hydropower
C. Eichkitz

(i) Lack of data for sediment management

Insufficient data of sediment deposits (degree of density, layer-depths, etc.) in reservoirs (basic data
for management / numerical modelling)

Methods in the CD-Laboratory:
Testing and development of new and innovative technologies: Seismic profiling (offshore-technology)

Cruise RAFAD2031 Chirp Line 14111 SHOTS 1-2422

# To standardize seismic profiling according to (i) GSD, (ii) degree of (iii) density and layer depths
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Module 1 — Hydropower

(i) Lack of data for sediment management

CD-Laboratory (scientific cooperation)

“Application and validation of seismic profiling
as a basis for sustainable sediment
management in hydropower plants - case
study Rofttau”

C. Eichkitz
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for management / numerical modelling)
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Module 1 — Hydropower

(i) Lack of data for sediment management

CD-Laboratory (scientific cooperation)

“Application and validation of seismic profiling
as a basis for sustainable sediment
management in hydropower plants - case
study Rofttau”

C. Eichkitz

Insufficient data of sediment deposits (degree of density, layer-depths, etc.) in reservoirs (basic data

for management / numerical modelling)

Methods in the CD-Laboratory:

Testing and development of new and innovative technologies: Seismic profiling (offshore-technology)
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# To standardize seismic profiling according to (i) GSD, (ii) degree of (iii) density and layer depths

# Data for physical laboratory studies according to erosion, remobilisation and consolidation of sediments
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CD-Laboratory

“Critical shear stresses of cohesive
reservoir sediments investigated on a
new laboratory test rig with modern

M Od u Ie 1 - Hyd ro powe r N | optical measurement systems”
' P. Lichtneger & M. Golja

(if) Lack of process understanding

100
_ ——— ZANKE(2013) 1, (N/m2)
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E—— through orgamccontlents ——— SHIELDS(1936) (mm) SE1 SE2| T
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(ii) Lack of process understanding
Interaction sediment transport and turbulence / single grains and mathematical descriptions: PIV
— measurements in combination with LES (Large Eddy Simulations)

(P1V) BOKU: 1000 hz (detection of coherent structures) — analysis Reynolds-Stress terms

Measurements of shear stress and flow velocity PIV and PTV measurements of sediment dynamics
IWA — BOKU Wien

CD-Laboratory
“Influence of coherent structures
on sediment particle entrainment
under threshold conditions of
motion”

J. Schobesberger

Large Eddy Simulations (LES):
CD-Laboratory

“Interaction of Very Large Scale

Motion of coherent structures
with sediment particle exposure”

S. Yiicesan

It
3208403
2650403
1556403 —
1.000+03

Contours of Vorticity Magnitude (1/s) (Time=4.0380e-02) C 14, 2012
ANSYS FLUENT 13.0 (3d. dp, pbns, LE5 transient)
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=) up to 10 m3s-! experimental discharge

@22 the higher the selected model scale, the lower
the rlsk of unavo:dable errors |n nature
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Sustainable sediment management

Monitoring and
measurement technologies Process understanding Numerical modelling tools

200 b -

..especially for downstream parts
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(iv) Insufficient infos of the interaction sediment dynamics / aquatic ecology

shortcomings:

Lack of scientific based methods for the evaluation of the impact of sediment management measures on

aquatic ecology

Newcombe & Jensen (1996)

‘}160000 oo o J
22009 _-- — moderate stress: y = 327,8x.?
8000 d

eadly
—— loss in habitats: y = 2616,7x0:8

—— deadly: y = 48008,5x0-2

concentration (mg/l)
g

Stunden Tage Wochen Monat I
planned studies CD-Lab: duration
flume (Laboratory) suspended sediment distribution Inn River
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(iv) Insufficient infos of the interaction sediment dynamics / aquatic ecology

shortcomings:

Lack of scientific based methods for the evaluation of the impact of sediment management measures on

aquatic ecology
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(iv) Insufficient infos of the interaction sediment dynamics / aquatic ecology

shortcomings:

Lack of scientific based methods for the evaluation of the impact of sediment management measures on

aquatic ecology
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Hauer et al. (2020)
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CD-Laboratory

“Ecohydraulic assessment of suspended

sediment concentrations in rivers and FI eld ‘ N u meri cs

the novel the Gravel Bar Consolidation
Meter”

P. Holzapfel

Lack of scientific based methods for the evaluation of the impact of sediment management measures on

aquatic ecology

Newcombe & Jensen (1996)
——= moderate stress: y = 327,8x0?
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(iv) Insufficient infos of the interaction sediment
dynamics / aquatic ecology
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Aim: ,rivers getting fit for more sediments*

»two-class-society” »,together*

Alpenrhein
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Monitoring and
measurement technologies Process understanding Numerical modelling tools

possmle re-use

0
07.12.2015 08.12.2015 09.12.2015 10.12.2015 11122015 12122015 13122015 14122015

Monitoring and
measurement technologies Process understanding Numerical modelling tools
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(v) re-use of dredging material

ist, Vergleich Kies/Sand

Starke Quarzanreicherung in Sandraktion
Viel Feldspat in Kiesfraktion, wenig in Sandraktion

3000

CD-Laboratory

Kalifeldspat

2000

B. Wagner
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CD-Lab ,,Sediment research and
management” — Facilities & Study sites

Case study (M1)

Langhalsen

Servicecenter
Wachau Servicecenter
& Graifanstain March-Thaya

Seryicecenter ®
Oberes Donautal  Ottensheir

Servicecenter

‘ \.O \‘ Uamumum' S/
L Hydraulic lab (M1 & M2)

' . + 3D-LDAsystem
Gravel washing (M1) . | 5\ gpeed PIV system
By = - High-speed PIV system
*  Outdoor research channel
Monitoring (M1 & M2)

« 2ADV Vector, NORTEK (1
viadonau)

« ADCP Stream Pro

+ ADCP Rio Grande (viadonau)

» Adapted BfG basket sampler
for bedload measurements

USP 61A suspended load s.

Vermunt
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Unusal concept of Vjosa dams!

Hydopower concept for headwaters down to a
large catchment (close to the mouth)

R

Downstream distance (km)

heigth (m.a.s.l.)

V%

v
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Why?

3500 (1) Hydr0|°gy (1 958 - 1990) Hydrograph Vjosa Dorez 1958 - 1990
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Turbines operate to a maximum discharge level!

Three gorges dam

Impact on flow
dynamics and
sedimentation in the
reservoir!
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Albania already has already a
,case study“ which is
discussed on an international
scale concerning sediment
management problems

,Devoll HP*

15. June 2023 | Christian Doppler Laboratory for Sediment Research and Management



el

Sediment
\\(é‘-‘ Research s i
},ay)i'\\ Management

Bottom outlet as c:

Eigd il
ﬂ.'b i ) -
ot
‘Flogueeh
e
g

©Gorgios Kiassas
' =F.",5“_-_<_f 7

r

.
b
- ¥

%

St "FIDDﬁJaﬂ

Delta Deposits |

©Gorgios Kiassas

15. June 2023 | Christian Doppler Laboratory for Sediment Research and Management



Vjosa Delta

- view.stern.de




Sediment

Coastal erosion Albania (@) i
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. 35" INTERNATIONAL CONFERENCE on COASTAL ENGINEERING
Mardan Palace
Antalya / TURKEY m —
17 - 20 November 2016 Turkish Chamber of Civil Engineers  arcmnisroon woeee

. lezzi (guido.zolezzi@unitn.it)
(r#mrto bezzi@unitn.it)

Prc;f., Ian .
Proﬁ?%li

UNIVERSITA DEGLI STUDI
DI GENOVA
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How important are river
sediments for Albanian tourism?

.....vVery, very important!

A
- ;
. D Image © 2019 DigitalGlobe K
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River sediments = Albanian tourism @ . . .
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Summary & Conclusions

are the for the
(Priority 1: Sediments for the rivers)

and is possible and should be
* Avoid and for the facility
itself and the downstream reaches (even to the sea)
in the
« Still a for and and for
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Thank you for your attention!
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