License to operate - Environmental design of hydropower
Atle Harby, SINTEF Energy Research
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biodiversity regulations @ SINTEF
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By 2030:

Protect 30 % and
restore 30 % of
nature on land
and sea

Stop emitting CO,
Increase use of
electricity

Carbon neutral by
2050
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Climate change Mitigation Adaptatlon
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Replacing fossil energy ST ;
with low-carbon sources Flood protection and

drought management
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Global biodiversity status Global freshwater index
More than 44,000 species
are threatened with extinction
That is still 28% of all assessed species. 1070 1950 190 2000 2010 2020
Freshwater Year
o o o 0 RAYS § ,
41% 26% 34% 12% 37% : Migratory fish index
36% 28% 21% 70% -0 I P A A N
Help us make The IUCN Red List a more complete barometer of life. = 0 \
. . \ o
from IUCN Red List of Threatened Species s e 980 0 2000 e
Migratory Freshwater fish Year

from WWF Living Planet Index &

WWF

5 SINTEF



Increasing electricity generation with renewables

Hydropower:

* New developments
-

T « More and larger

| k V%‘ reservolrs

e Refurbishment and
modernisation for more

capacity SINTEF




Hydropower impacts
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Environmental

designh — what is it?

A method to consider power
production, societal needs and
the environment

* A systematic approach

combining recognized and new

knowledge

 Handbook, course and a set of
tables and graphs for
hydropower and salmon

e Under further development to
include other species,
biodiversity, recreation and
other services
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Measures (methods) (TI-T5)

DATA COLLECTION AND TOOLS

* Mapping and survey of river types, substrate and shelter
* Mapping and survey of extent and spatial 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
| |
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CLASSIFICATION SYSTEMS

¢ The salmon population
* The hydropwer system

~
DIAGNOSIS

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

® Spawning areas
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DESIGN SOLUTIONS AND MEASURES

Habitat measures Water use
* Shelter * Water temperature
- cleaning of gravel banks - flexible discharge systems
- establishment of shelter
- removal of weirs and other
restoration measures * Flow

- "a river in the river” - increased minimum flow
* Spawning habitat ‘-’ - redistribution
- cleaning of gravel banks - water level and flow at spawning

- installation of spawning gravel - sicuation-dependent flow release
- expansions

- discharge volumes in key periods
- active use of different waterways
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ASSISTING TOOLS

* Building Block Method
* The Water Pool

* Water negotiations
* Impact assessments-water use
* Flow duration curves

* Priority table

* Impact assessments-habitat measures

Handbok for miljadesign i
aresulerte laksevassdrag
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Redaktarer;
.. Torbjern Forseth og Atle Harby

* Methods for Atlantic salmon

* These methods also applicable for
other species and services

* 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
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Design solutions — how to use water?
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Mitigation measures — design solutions
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Introduce "a river in the river"
when water is withdrawn
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Two-way migration solutions Improving habitats "Water bank"
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Species, activities and services

Flood protection Energy services

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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Societal acceptance

All stakeholders must be heard

What’s in it for me?

SINTEF



Balancing between interests

Technology, Environment
economy

Consider that
this balance
may change

rapidly

SINTEF



Our economy
and well-being is
completely
dependent
on nature. At the
same time we
are harming it

NOU 2024:2
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Corporate
Sustainability
Reporting
Directive
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Sustainability
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INSTRUCTIONS

1) The DPs reported in ESRS E4 are subject to Materiality Assessment.
2) With the exception of DPs in IRO1 (E4.IRO-1_01-16) that are to be disclosed irrespective of the outcome of its materiality assessment [ESRS 1 par. 29, none of these DPs is applicable if the topic is not material
3) Not all DPs are to be reported if the undertaking has not adopted the respective policies, implemented the respective actions or set the respective targets in relation to a sustainability matter that has been assessed to

be material [see ESRS 1 par. 33].

4] Undertakings or groups not exeeeding on their balance sheet dates the average number of 750 employees during the financial year {on a c

[other than IRO 1] for the first 2 years of preparation of their sustainability statement [see ESRS 1 Appendix C: List of phased-in Disclosure Requirements]
reported under par. 17-8P2 of ESRS 2
5) Column L identifies DPs subject to phased-in [see Appendix C of ESRS 1]
6) Metrics to be disclosed, in addition to the ones explicitly requried by ESRS, also include entity-specific ones, as well as those arising from other legislation or standard

d basis where applicable) may omit all the DPs reported in ESRS E4
If E4 is material, the undertaking shall nevertheless disclose DPs

n ESRS  [OR

Paragraph

Related AR
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TCFD

TASK FORCE ON CLIMATE-RELATED
FINANCIAL DISCLOSURES
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narrativs

narrafive

Requires hydropower companies report on nature, climate,
sustainability, GHG emissions, land use, environmental impacts....

Taskforce on Nature-related
Financial Disclosures



« Identify where you impact nature

+ Analyse where you depend on and/or
impact nature

low to measure impact on
nature (climate = CO,-eq)

e Competence in auditing . Assess where you are vulnerable to
 Feedback and collaboration nature risk

« Report on significant nature risk
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Licence to operate
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Licence to operate
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Environmental design  pegmse——

Hydropower that
provides energy, water
management for all

users and interests and
contributes to welfare

LICENSED

We need much more
flexible energy and other
services from hydropower
for energy transition and
climate change adaptation

SINTEF
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