Methods, indicators and solutions for sustainable hydropower
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What is hydro-morphology?

Foto: UNI Research

FIow rlverbed rlparlan zone

Velocity, depth, turbulence, substrate, physical habitat, river banks, floodplain

» Directly impacted by hydropower
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Hydrology

variation
in time
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Two dilemmas about WFD

Hydro-morphology

= supporting element
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Two dilemmas about WFD

Hydro-morphology Water is flowing from
= supporting element source to sea
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HyMo 1.0 report — final suggestion for Norwegian authorities
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Field work and testing 11 workshops
different methods
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Lateral connectivity Running meters of river impacted [%] <5% | 5-20% |20-50% 50; >80%
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Environmental -
designh — what is it?

* A method to consider power il
° e CLASSIFICATION SYSTEMS
production, societal needs and

® The hydropwer system

the environment -

Habitat bottlenecks Hydrological bottlenecks
* Shelter * Flow

A systematic approach o

- smolt migration flow

combining recognized and new

- habitat deterioration
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- smolt age

- <+ <4 * Methods for Atlantic salmon

DATA COLLECTION AND TOOLS

* Mapping and survey of river types, substrate and shelter

e

Handbok for milj@design |
Jregulerte [aksevassdrag

* Mapping and survey of extent and spatial distribution of spawning area
* Relationship between wetted area and water flow

* Hydrological analysis

* Temperature data or modelling

NINA Temahefte

" Redaktorer:
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* Collection of population data

* Description of hydropower system and regulation effects
! |

(] Hand bOOk’ Course and a Set Of [ ] E DESIGN SOLUTIONS AND MEASURES
tables and graphs for = R O I L ﬁse methods aCJSO applicable for
2 | e eroes other species and services
hydropower and salmon | e g
3 " ein of e *":i;f::;rfrfsiildﬂow . | ® Printed and pdf available in English,
° U N d er fu rt h er d eve I lo) p me nt to g - installation of spawning gravel - situation-dependent flow release

_ ) P Norwegian and Chinese
|nCIUde Other SpeC|eS’ ASSISTING TOOLS

® Building Block Method * Water negotiations
1 1 1 H « The Water Pool . - d | d

biodiversity, recreation and e | Free download at:

® Priority table

other services o 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

Introduce "a river in the river'
when water is withdrawn

»

Two-way migration solutions Improving habitats

14

SINTEF



Species, activities and services

Energy services

E t of sp ing habitat as a percentage of river area.
Small (<1%) Moderate (1-10%) Large (>10%)
Distance Large (>500 m) Small Small Moderate
between Medium (200-500 m) | Small Moderate Large
spawning
habitats (across 2l | Small (<200 m) Moderate Large Large
segments)

Sy
ER E

r———

Recreation and tourism Guidance, methods and tools
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Dunkelflaute

- periods with hardly no
wind, nor solar power

Surplus periods

- how to use excess
energy and avoid
Blue is hydropower

Green and yellow are wind and solar Curtailing generation?
— - L ° ° B 7 2 @ SINTEF

BPA Demand and Resource Profile - 2020 Heatwave
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Simulated wind production in the
North Sea area in 2030

One week balancing
=30 000 MW in 168h
=5 000 GWh energy

=1 000 typical PSH

= 38 700 Hornsdale

Power Reserve
(Elon Musk battery
project in Australia)



Upgrading capacity in Norwegian hydro -

20 000 MW possible by only T
using existing reservoirs

> 20 pairs of
reservoirs
o with large

capacity
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The amount of solar PV, hydrogen and batteries needed
in Europe reduced substantially

Installed capacity change from 2050 baseline to extended - Europe

SINTEF

10
; 0 Hydropower and
.9 transmission
) _10] capacity increase
g in Norway
O
S 20
> 11GW increased capacity in Norwegian
< 30, hydropower reduces the need for
S investing 70GW in other renewables,
O —a0 hydrogen and storage

Solar Electrolyzer H, to el LI batteries Wind Hydro

Source: The HydroConnect project



Ensure access to affordable, reliable,
sustainable and modern energy for all

CLEAN WATER 1 3 CLIMATE
AND SANITATION

ACTION

Increased demand
50% by 2030 (IEA)

Energy

/ Climate \
Change

Food ” Water
Increased demand ”Increased demand
50% by 2030 30% by 2030

(FAQ) (IFPRI)
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The role of hydropower?

CEDREN Centre for Environmental Design of Renewable Energy
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Requires hydropower companies to declare their
impact and dependency on nature and climate,

TCH) | TASK FORCE ON CLIMATE-RELATED .m Taskforce on Nature-related

FINANCIAL DISCLOSURES .E Financial Disclosures



Environmental and social impacts

Greenhouse
gas emissions

HydroCen
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Need to keep some
undisturbed nature

Perfect for
hydropower

Pristine
areas in dark
green

from Lars Haltbrekken



What is sustainable hydropower?

 Sustainable hydropower leads to:
* Energy for all
* Clean water and sanitation

Zero hunger

Economic growth

Sustainable communities

Life on land (including freshwater)

* What is sustainable hydropower?
It's the wrong question to ask!

 Sustainable hydropower must not
be seen isolated from the society

e Good practice hydropower
* Adapted to local challenges and needs
* Meeting global requirements

Hydropower that
provides energy, water
management for all
users and interests and
contributes to welfare

PLANET

HydroCen E'n




What is a sustainable energy system?

 What is the alternative to hydropower?
v i .
* More efficient energy use
* Less energy use ...but more electricity

—~—Fossitfrety—————————————

* We must have a holistic view
* Maximise reduction in CO, emissions
* Maximise benefit for society

* Include effects of alternatives
(also the zero-alternative = doing nothing)

* Minimise impact on nature
- becoming nature positive

ators of Biodiversity

Indic

Global Goal for Nature: Nature Positive by 2030

ZERD NET
LOSS OF NATURE
FROM 2020

7w
" RECOVERY

“.": = = BY 2050

NET POSITIVE BY 2030
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