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CONTEXT & OBJECTIVES

= EDF hydro: 20 GW ; 450 HPP ; many small units, some big
ones; many different environmental contexts

= Hydro: Renewable energy, low carbon footprint, but :
= Life-cycle HP GHG emissions quite variable depending on many
factors
= |LCA approach for biodiversity needs to be improved

= No available biodiversity footprint method as reference nor
standardization

French EDF Hydro capacity
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Development of
conceptual framework

» From assessmentto action :

= |ntroducing eco-conception approach in new
projects, refurbishment or maintenance of HPP

Model evaluation &
Statistical analysis

Results of evaluation (<
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Curran etal, 2016, https://pubs.acs.org/doi/10.101021/acs.est.5b04681

= Exploring the value of a Life-cycle biodiversity
footprintindicator, beyond environmental LCA
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CONTEXT & OBJECTIVES

WIS -:p = Analysis of impacts & dependencies
! i (9 = Definition of a bicdiversity strategy, action
P o i = s ocany Dereline plan & readmaps
Biodiversity diagnosis & strategy seppIC @ + Supportto TNFD analysis & reporting
KIABI .!:_' _“A *  Supportin SBTn / ACT4Nature engagements

= | Care : Consulting agency specialised in environmental topics, esp. : zugwsmmer  op cTEe coren B . SuNEEEESES—E—G——

*  Corparate biodiversity footprint @ |Mﬁys wewina O PRIMAGAZ quantification of impacts on

biodiversity impact assessment and methodology development — = e sseriont ©
. o _Qg_ & S R SWEN Training & awareness raising for employees
. . . . Awareness raising, trainings & IMERYS (58 = Training & awareness raising for environmental
= 10+ biodiversity impact assessment through PBF methodology for corporates e CORATD SC pies LTI e
= |nvolved in the development of assessment methodologies at site, building, L Orrimacaz [ colpportio fieldworkand
) biediversity impacts ) - GC « N
product, commodity and corporate level " b e g?_g e -

= PBF (/SBF) : Product (/Site) Biodiversity Footprint

= Based on LCA, solid scientific basis

=  www.productbiodiversityfootprint.com (Asselin et al, 2020)

oo s ol
= Mainly terrestrial biodiversity T R
» Introducing aquatic biodiversity into the PBF = e

= Via Adaptation to Hydropower specificities

= And test on a dam modification case (work in progress)
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http://www.productbiodiversityfootprint.com/
https://www.sciencedirect.com/science/article/pii/S0959652619341320

CHALLENGES

= Speak the language of
ecologists and LCA specialists

= Make connections

" Integrate the wide variability

of hydropower impacts and
environmental types
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The ecologists world
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protectedplanetnet

““ CountrySTAT

Food and agnculmre data network

The LCA world
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HOW DOES PBF WORK ?

= Considers 5 main drivers on biodiversity DIGe3 for (OdUEL (STeance. aIic Vatiank stananos
. e input data geography, activity data, practices
identified by IPBES and MEA ¥
" Based on LCA databases/EF whenever MEADVErs  Gomge MMM Camge . emonsion pecs
possible, and standard qualitative analysis IS S
grld If not : Module 1 : Compute LCIA
= Captures geographical specificities: :
Rt il e i : Module 3 :
= Through LCA when chararacterisation factors are Msthadelogy l I I . MEA drivers not
available at local scales — e | ‘ """"" {{  covered by LCA
= Through ecological Iiterature r(_aview to Module 2 : Refine LCIA with ecology
complement LCA characterisation factors to take = 1 ‘ &
into account projects’ or sites’ specificities = ===00@ZG_——Y e e I ______________________
= Compares a variant product vs a reference on | I i s,m,ﬂuaml
: _ . -_
whole life cycle and value chain TR indicators

Restitution l ‘

Web chart comparison for each indicator
Score on each of the 5 MEA drivers

» |s expressed in pdf.yr (Potentially
Disappeared Fraction of species, over a year)
and Qualitative indicators www.productbiodiversityfootprint.com (Asselinetal, 2020)

g o~ —
“SEeDF Icare  =eirer


http://www.productbiodiversityfootprint.com/
https://www.sciencedirect.com/science/article/pii/S0959652619341320

HOW DOES PBF WORK ?

Freshwater habitats and
Land use freshwater species
* Habitat Land transformation : not included
Change _
Water stress
+ Invasive .
o g Pollut
8 Acidification species ollution
§ Eutrophication
L') + Pollution
Freshwater sp. | Photochemical oxydation
not included

Freshwater ecotoxicity

Species
Climate change P

.r’;, .
managem change
std qualitative Non- * Invasive species ent
analysis grid LCA

Species management

{100% is the value of the indicator for the reference product)
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INTRODUCING FRESHWATER BIODIVERSITY AND
HYDROPOWER PRESSURES

Drivers IPBES

= Literature review to identify :

LCA model only
for reservoir
(terr => lake)

= Anthropic pressures on aquatic biodiversity

= HP pressures on whole biodiversity
(terrestrial and aquatic)

= Available LCA quantification, useful for HP

Land / sea use change

» 6 main HP pressure on aquatic

. . . . . LCA model
biodiversity linked to 3 IPBES drivers stor doraadion)
» 3 HP pressure quantifiablevia LCA LCA model when
T° discharge >T°
models o

Invasive alien species
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INTRODUCING FRESHWATER BIODIVERSITY AND

HYDROPOWER PRESSURES

= LCA and HPP experts
collaboration to determine

= A standard analysis grid for the

remaining pressures (parameters,
indicators)

= Thresholds (semi-quantitative
assessment) — based on literature

review and ecologist expertise (for
temperate European rivers, at this stage)

= Combinations of sub-indicators to
note the global driver and

= Local correcting factors for good
practices

) ~ — o
“TeDF |Tare =eifer

couss out impact maters

HP drivers on aquatic biodiversity

Riparian zones degradation

Lateral and Longitudinal fragmentations

Flow alteration

Water stress

1
Introduction (specific list of
species)

Invasive alien species

Pressure

Alluvial plain reduction

Dewateredriverbed

River => lake

Fish continuity
(up, down, lateral)

Sediment continuity

Hydropeaking

Flood alteration
(magnitude and season)

Assessment
via

2 to4 sub-
indicators /
pressure

3 levels for
each sub-
indicator

High
Moderate
Low




EXAMPLE FOR FLOW ALTERATION

Flow alteration

Hydropeak
(short term)

Hydropeak
(long term)

Flood alteration
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EXAMPLE FOR FLOW ALTERATION

Flow alteration

Hydropeak
(short term)

Amplitude

stranding

Hydropeak
(long term)

Spawningground
erosion or exondation
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EXAMPLE FOR FLOW ALTERATION

DAmpli90
>120% MAF

Flow alteration

Amplitude

Hydropeak

(short term) From Courret

60%<DAmpli9 DAmpli90

0 <120% MAF <60%MAF

et al, 2021

Mean Annual Flow

strandin
Hydropeak &

(long term)

Spawning ground
erosion or exondation
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EXAMPLE FOR FLOW ALTERATION

Flow alteration
Hydropeak Frequency X Dampli>2MAF
(long term) Magnitude and nb >1/d From Expert

Good practice correcting factor
(example):

X 0,n : implementation of a sediment
management plan
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CONCLUSION - PERSPECTIVES

= Many biodiversity footprint methods in
development for companies (organizations)

= PBF, based on LCA (robust and standardized

approach) and on local ecosystem processes
(innovative approach)

= Allows for eco-conception of projects or

works or energies (comparison of solutions on the
whole life-cycle)

= First integration of aquatic biodiversity

combined with LCA (still under development,
with prospects for improvement)
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CONCLUSION - PERSPECTIVES

" On-going test, adaptation and improvement of PBF ; using Poutes dam case data

Dam and reservoir: 17.7 m; 39 ha; 1.7 millions m3 Dam and reservoir : 8 m; 1 ha; 0.025 millions m3

* Sub-optimalfish continuity (salmon) * fish continuity (salmon) ok — fish pass and dam transparency 3 month/y
e Sub-optimal sediment continuity * Sediment continuity ok

* Residual flow and hydropeaking all year * Increased flow and run-off-river

* 33.2GWh * 23.6 GWh
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