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ABSTRACT

Currently the EU-Water Framework Directive (WFDpresents the driving force behind the assessment fo
rehabilitation and conservation of aquatic resasirtt@oughout Europe. Hydropower production, often
considered as “green energy”, in the past hasignifisant pressures on river systems like fragragah by
weirs, impoundment, hydropeaking and water abstnactDue to the limited availability of data for
determining ecologically acceptable flow for rivexswater abstraction sites, a special monitoriragam
was conducted in the federal state of Salzburgusta from 2006 to 2009. Furthermore the summdrize
experiences from other recent case studies witirbeented.

During the special monitoring program in Salzbw2@, hydropower plants with water abstraction, sédat
within the trout, grayling and barbel region of tBalzach catchment, were assessed with regare teffiéact

of water abstraction on fish and macrozoobenthaseB on a comprehensive assessment of the specdic
hydro-morphological situations at 63 river stretl#0 water abstraction sites, 23 full water sjtd®) project
aimed at testing the validity of the naturally ocowy absolute daily minimum flow (ADMF), the lowes
daily average flow ever measured during a spetific period in a river, as basis for determining th
minimum acceptable flow to achieve and maintain good ecological status measured by fish and
macrozoobenthos according to the WFD. Additionallywas tested, if important habitat parameters
describing connectivity, river type specific flovanability and river type specific habitats are ntained at
this discharge. Additionally habitat modelling wesed in some situations.

Hydraulic results showed that at AMF the highestflvelocity classes were lost in most situationfhiew
AMF was significantly undercut, flow velocities beten 0,0 — 0,4 become dominant, describing thedbss
the river type specific flow character, leadingitereased sedimentation of fines and loss of riype
specific flow variability and habitats. Furthermdimits for parameters describing connectivity fiah like
maximum depth at the pessimum profile and minimlow fvelocity in thalweg were undercut. Additionally
a significant loss of wetted width in relation toetwetted width at MADLF was documented, leading to
significantly reduced ecologically available hatsta

At AMF the existence of a minimum amount of usatbitat prevented a total loss of adult fish, argbed
ecological status was documented by the Fish In8lestria (FIA) in all situations, where only water
abstraction represented the only human pressuce AMF was left in the river as residual flow. Thishf
ecological status was significantly worse in rig&etches where minimum flow was significantly hvelthe
AMF. However, in about one third of these stretchegod ecological status was documented by fiste F
grained habitat structures, expressed by meanathpg sizes (> 20 cm) and relative roughness waned to
provide enough shelter, especially for brown traatmaintain a high variance of fish lengths infiaing
both, the age structure and biomass. Both variablesespecially highly relevant when calculating th
ecological status of rivers using the FIA, whenydmown trout occurs as leading species, accomgaomigy
by the bullheadCottus gobio L.. However, mean fish lengths and weights wegaiftantly smaller in most
water abstraction sites.



The method currently applied for determining thelegical status by macrozoobenthos failed, bectuse
method is still based on some types of water dotuand the flow velocity as dominating factor iners is
not adequately considered. However, a species fepegialysis of the data showed a consistent Idss o
rheophilic species at water abstraction sites. @asethis, recommendations for a more specifiedsssaent

of the ecological status by benthic invertebratespaesented.

Natural factors like slope with significant effeata hydraulic stress (bottom shear stress, maxirfiam
velocities, etc.) strongly overlaid the effects wditer abstraction within the whole dataset. Theeefan
adequate consideration of natural factors like esldpydraulic stress and structure parameters likarm
choriotope size, and a realistic identification thfe significant driving pressures (water abstramtio
fragmentation, and channelization) proved to beciafupre-requisites for a meaningful analysis and
interpretation of data and determination of effitisestoration measures.

Summarizing, it can be concluded that the AMF repnés a valid base for determining the ecologically
acceptable flow. In most cases parameters for ativitg and river type specific habitat availabjliare met
at this discharge. As this discharge representstaral catastrophic event, it is recommended to add
dynamic component to this minimum base flow to raimto some extent the river type specific flow
variability, contributing to the maintenance of ural geomorphologic and ecological processes linked
natural flow patterns. Especially higher dischargdde to move substrates and flush fine sedimshtsyld
be provided in their river type specific seasonghaimics. This seasonal clearing of sediments has be
proved to be strongly related to the reproductivecess of trout in the past and provides inteastitabitats
for invertebrates at ecologically meaningful tintdghe year. Finally, re-establishment of river geativity

at weirs and the morphological restructuring ofriiygchannelized rivers can be seen as other impiopiee-
requisites to achieve the good ecological stat@dgime river systems.
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