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By 2030:
Protect 30 % and
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Stop emitting CO
Increase use of
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Carbon neutral by
2050
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Climate change Mitigation Adaptatlon
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OECD Environmental Performance Reviews
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Global biodiversity status

More than 44,000 species
are threatened with extinction

That is still 28% of all assessed species.

AMPHIBIANS MAMMALS CONIFERS 2:;\2}(3 &

41% 26% 34% 37%

SELECTED
REEF CORALS CRUSTACEANS REPTILES CYCADS

36% 28% 21% 70%

Help us make The IUCN Red List a more complete barometer of life.

from IUCN Red List of Threatened Spe@«
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Migratory fish index

Migratory Freshwater fish Year

from WWF Living Planet Indéke

WWF
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Increasingelectricity generationwith renewables

Hydropower:

A New developments

A More and larger
reservoirs

A Refurbishmentand
modernisation for more

capacity SINTEF




Hydropower impacts

© Atle Harby**
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Environmental
designc what is it?

AAmethod to consider power
production, societal needs an
the environment

A A systematic approach

combining recognized and new

knowledge
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DATA COLLECTI

ON AND TOOLS

* Mapping and survey of river types, substrate and shelter

* Mapping and survey of extent and spat

ial distribution of spawning area

® Relationship between wetted area and water flow

® Hydrological analysis
® Temperature data or modelling

* Collection of population data

® Description of hydropower system and regulation effects
| |

CLASSIFICATION SYSTEMS
¢ The salmon population
* The hydropwer system
~
DIAGNOSIS

Habitat bottlenecks
® Shelter

® Spawning areas

Hydrological bottlenecks
* Flow
- summer and winter flow
- water level at spawning
- smolt migration flow
- 0+ habitat
- river habitat consistency
- habitat deterioration
* Water temperature

AHandbook course and a set o
tables and graphs for
hydropower and salmon

AUnder furtherdevelopmentto
Include other species,

biodiversity, recreation and
other services

SINTEF

Measures (methods) (TI-T5)

 Shelter
- cleaning of gravel banks
- establishment of shelter
- removal of weirs and other
I ation measures

- "a river in the river”
* Spawning habitat ‘-

- cleaning of gravel banks

- 0+ growth
- smolt age
DESIGN SOLUTIONS AND MEASURES
Habitat measures Water use

* Water temperature
- flexible discharge systems
- discharge volumes in key periods
- active use of different waterways
* Flow
increase: d minimum flow

- :
’ - redistribution
- water level and flow at spawning

- installation of spawning gravel

- situation-dependent flow release

- expansions

*

ASSISTING TOOLS

* Building Block Method
* The Water Pool

* Flow duration curves
* Priority table

* Water negotiations

. \mpact assessments-water use

* Impact assessments-habitat measures

; Handbok for miljadesign i
B regulerte laksevassdrag

— = Torbjarn Forseth og Atle Harby

Centre for Environmental Design of Renewable Eneray

A Methods for Atlantic salmon

A These methods also applicable for
other species and services

A Printed and pdf available in English
Norwegian and Chinese

Free download at:
www.cedren.no
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Fish dies only once!

Fryin Emergent
Gravel Fry

SINTEF Q), HydroCen g’"



Design solutions 1 how to use water?
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Mitigation measuresc design solutions

e

Twoway migration solutions Improving habitats "Water bank"
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Species, activities and services
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Extent of spawning habitat as a percentage of river area.
Small (<1%) Moderate (1-10%) Large (>10%)
Distance Large (=500 m) Small Small Moderate
betwe.en Medium (200-500 m) | Small Moderate Large
spawning
habitats (across 2l | Small (<200 m) Moderate Large Large
segments)
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Socletal acceptance

All stakeholdersnust be heard

The image ohydropower ?
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