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Introduction

River Science

... is a “rapidly developing
interdisciplinary field at the interface
of the natural sciences, engineering
and socio-political sciences.

It recognises that the sustainable
management of contemporary rivers
will increasingly require new ways of
characterising them to enable
engagement with the diverse range of
stakeholders.” (GILVEAR et al. 2016)
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Introduction
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Case study site

Integrative sediment management
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Case study site

Integrative sediment management

»
1
5

- Gepatsch Reservoir
May 1977
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Case study site

Integrative sediment management

= How to empty areservoir?

« reservoir flushing aims the
removal of sediments and takes
place at high flow rates for short
time periods (i.e. suspended
sediment concentrations are high —
similar to natural flood events).

mittlere Tagesmittel

 controlled drawdown of a
reservoir is often carried out in
winter period with low flows (i.e.
suspended sediment
concentrations are relatively low,
but the time of the emission is,
depending on reservoir size, longer.
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Case study site

Integrative sediment management

Background

o There was the need to empty the Gepatsch-reservoir due to
revision works (inspection of bottom outlet) in winter 2015/2016

o The federal decision BMLFUW-UW.4.1.11/0776-1V/2/2014 from
the 30.3.2015 by the BMLUW ministry allowed the controlled
drawdown. However, extensiv documentation of possible
negative impacts on aquatic ecology was required.

o Incontrastto flushing events it was not the aim during the T| M el Ine
controlled drawdown to remobilize sediments out of the

reservoir (long period of controlled drawdown) pre-monitoring (autumn 2015)

detailled monitoring during the
controlled drawdown (winter 2015 / 2016)

post-monitoring (spring 2016)

3. Interalpine Energie- und Umwelttage: Sediment-Management - Ein Thema fiir Generationen | Prutz | 27. Feber 2020 | Dr. Martin Schletterer Offentlich | 7



Case study site

Integrative sediment management
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UW.4.1.11/0776- Mag. Heike Rudoba / 2793
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TIWAG-Tiroler Wasserkraft AG, KW Kaunertal, Speicher Gepatsch, Seeentleerung
zwecks Erfillung von und von

Bescheid des BMLFUW

BESCHEID
1. Bewilligung
for Land- und , Umwelt und erteilt
TIWAG - Tiroler AG die far die Dy des
Vorhabens Kraftwerk Kaunertal: Speicher Gepatsch, Seeentieerung, Erfallung von Kollau-
D von " in mit den

des ur Land- und Forstwirt
schaft (Umwelt und Wasserwirtschaft) vom 27. Februar 1958, ZI. 96.161/29-32.930/58, vam
07. November 2011 iJF 22. Dezember 2011 und 12. August 2014, Zlen BMLFUW-
UW.4.1.11/0102-/6/2011, BMLFUW-UW.4.1.110417-/672011, BMLFUW-UW 4.1.11/0455-
1V/2/2014, gemat der §§ 9, 11 — 15, 30 ff, 50 Abs 8, 100 Abs.1 lit d, 105, 107, 111 und 112
Wassemechtsgesetz 1959 (kurz: WRG), BGBI Nr. 215/1959 zuletzt geandert mit BGBI. | Nr
5412014, gemaB der in Abschnitt | A ) dieses
und unter den in Abschnitt | B.) dieses (Be-
dingungen, Befristungen und Aufiagen).

NISTERIUM FUR LAND. UND FORSTWIRTSCHAFT, UMWELT UND WASSERWIRTSCHAFT
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38 clauses in the permit

« 18 technical ones

« 20 regarding ecology,
monitoring and fisheries

in fulfillment of the clauses
a R&D Project evolved:

WAy

£ . ny a
s Universitat Stuﬂgart Versuchsanstalt fiir Wasserbau

ARGE ¢
DWS Hydro-Okologie s {0 (

Technisches Buro fiir Gewasserdkologie und Landschaftsplanung angenandte Gwasserckologie GasmbH
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University of Natural Resources and Life Sciences, Vienna
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Methods

Integrative sediment management

= Overview of continuous suspended sediment concentration
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Monitoring set-up:

14 continuous turbidity /
suspended sediment loggers

20 habitat-related turbidity
measurements

64 km spawning habitat mapping
16 freeze-cores
18 fish-egg boxes

Fine sediment deposit sampling
on 43 gravel bars

Evaluation of the connectivity of
53 tributaries (>10 km2 EZG)

Evaluation of the status of
macroinvertebrates and fish
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Methods

Integrative sediment management TIWAG

Continuous turbidity measurements Cross sectional suspended sediment
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Results

Integrative sediment management

bottom outlet u,p’ger“-imake

= Results

T

o

Boschi et al. (2017):

PHOTOGRAMMETRIC ANALYSES

FOR HIGH RESOLUTION

BATHYMETRY OF THE GEPATSCH
' RESERVOIR (TYROL, AUSTRIA)

o
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Results

Integrative sediment management

Measurements in the
penstock: turbine abarasion

Coriolis Flow Density Meter (CFDM)

measures based on the Coriolis effect
the mass flow rate of the water-particle
mixture

LISST-StreamSide

based on laser diffraction
SR A particle sizes between 1.9 — 387 um
. concentrations between 0.01 — 8 mg/I
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Results

Integrative sediment management

mm) Suspended sediment concentration (mg ') immediatelly downstream of HP
in the period 07.12.2015 — 15.03.2016

During the controlled drawdown following thresholds were not
allowed to be overtopped:

max 1g/| — permanent
max3g/l-upto24h
max 5g/l—upto6h

max 10g/l—upto2h

In terms of exceding the thresholds the discharges out of the
reservoir had to be reduced until the required numbers are
established once again.

07.12.2015 17122015 27122015 Q6012016 16012016 26012006 05022016 15022016 25022016 0603 316

Yellow = stop of powerplant for cleaning; grey = stop of power plant during weekends, green = cleaning works (database: TIWAG).
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Results

Integrative sediment management

=) Longitudinal decrease of suspended sediment concentration
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Results

Integrative sediment management

Fine sediment deposits on gravel bars

100  November 2015
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o =) Quantification of fine sediment
o0 { deposits and their changes
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- " (n > 25 on each gravel bar)

Marz 2016

o No significant changes were documented: only 4
30 g | L statistically significant differences, 2x increases &
ot 4‘ ol 'L = 2x decreases in the post sampling period
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Results

Integrative sediment management
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Results

Integrative sediment management
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Results

Integrative sediment management

Natural suspended load concentrations
=) e.g. SSCs along the Inn river (August 2017)
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=» High stress due to natural suspended
sediment concentrations is given?
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Results

Integrative sediment management

Interpretation of SSC is required

== Distribution of SSC in one of the cross = Habitat related turbidity
sections during the controlled drawdown measurements
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Results

Integrative sediment management
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Results

Integrative sediment management
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Results

Integrative sediment management

Evaluation of tributaries

Out of 53 tributaries:
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Conclusions

Integrative sediment management

=) Glacial influenced catchment of the Inn river naturally high suspended sediment
concentrations occur during the months May until September

=) Precipitation events in parts of the catchment

=) The controlled drawdown was necessary in the winter low flow period with natural
low suspeded sediment concentrations causing temporary effects on the aquatic
environment due to increased suspended sediment loads; - However, the monitoring
revealed that the defined thresholds as well as the brakes (during weekends)
supported environmental safety.

=) Comparing pre- and post monitoring, showed with the exeption of the development
of brown trout eggs (at 1 site), no decline of the aquatic habitat status and target
organisms like invertebrates and fish.
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Further research needs - CD-Labor
,oedimentforschung und -management*
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