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Biodiversity
Impact

No Net Loss, N

Additional
Conservati
Actions

No Net Loss

Residual
Impact

Pl = Predicted Impact

Av = Avoidance

Min = Minimisation

R = Rehabilitation/Restoration
C = Compensation

Offset= Offset

ACA = Additional Conservation
Actions (not related to footprint)

Source: BBOP, adapted
from Rio Tinto and
government of Australia
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D.G. de Ordenacion del Territorio. Dpto. de Ordenacion del Territorio, Vivienda, Paisaje y Proyectos Estratégicos del Gobierno de Navarra.

Sustrai Erakuntza. No se consulta®
‘ Ecologistas en Accion Comarca de Sangiiesa. No se consulta*
SECEMU. No se consulta®
Asociacion Ecologista Equzkizaleak. No se consulta*

SEO/Birdlife. No se consulta®
‘ Juntas Generales de Alava / Arabako Batzar N

* Muestran su interés en ser partes inte!

No se consulta®
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iSa Znp para un grupo determinado a rtir del sumatorio para
eglin la siguiente féormula:

Znp = Snp *%igx

3.4 Calculo de la mortalidad estimada

Para el cdlculo de la mortalidad estimada, se utilizard la formula de Erickson. (Erickson,
W.P. et al., 2003) adaptada, puesto que esta férmula no tiene en consideracion tasas
como las relativas a las zonas no prospectables:

Mobs
TdxTpx (1—Znp)

Mest =
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MODELO SIEMENS GAMESA SG 5.0-145
Potencia unitaria | 5.000 kW

N° aerogeneradores ‘ 8 W

Potencia del parque \ 40 MW

Didmetro de rotor 145 m
Altura de buje 127,5m

Longitud de pala \ 71m

Aren de barri
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Modelled sensitivity of avian collision rate at wind turbines
varies with number of hours of flight activity input data

Weak relationship between risk assessment studies and
recorded mortality in wind farms

David ). . Douglas &4 Ame Follestad, Rowena H. W. Langston james W. Pearce-Higgins Miguel Ferrer, Manuela de Lucas, Guyonne F. E. Janss, Eva Casado, Antonio R. Mufioz, Marc ). Bechard,

First published: 01 June 2012 | https://doi.org/10.1111/1474:919X.2012.01239 | Citations: 9 Cecllia P. Calabuig

First published: 01 September 2011 | https://doi.org/10.1111/j.1365-2664.2011.02054.x | Citations: 135

Rt Sl & X POF \ TOOLS o SHARE Correspondence author. E-mail: mferrer@ebd.csic.es
Abstract IS SECTIONS T POF ¥\ TOOLS « SHARE

Collision risk modelling of birds at wind turbines typically requires vantage point (VP)
data to quantify bird flight activity. The number of VP observation hours required to Summa ry
provide such data, and the associated error in predicted collision rate, have not been

formally assessed. Using the Band model and a randomization procedure, we examine
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1. Wind farms generate little or no pollution. However, one of their main adverse impacts
is bird mortality through collisions with turbine rotors.




0%

_ Directrices para la evaluacion
del impacto de los parques eolicos
en aves y murciélagos

o
=
O
:'_.‘
=~
o
)
(=
=
o
=
<

EDIO AMBIENTE Y OR

ac
1

CONSEJERIA DE M




Guia de Buenas
Practicas para el
Desarrollo Edlico

en Argentina:

Gestion de Impactos
en Aves y Murciélagos

\3BID | Invest

BIFC 2=

Lrcommns Monsdic, Crmmas Opsosansdadia

o Ministerio de Hacienda
pry i % Presidencia de la Nacién

MMIJT & &« ' M M$ M$ M& Y Y
Y &Y YY Y.Y$ YJ' $

POST-CONSTRUCTION BIRD

AND BAT FATALITY MONITORING
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Revision de los planes de vigilancia ambiental
y siniestralidad en parques edlicos del
Pais Vasco.

Review of environmental surveillance plans and
fatality rates in wind farms in the Basque Country.

Alvaro Camifia Cardenal'”, Nana Vicente llloro’, Justo Martin Martin'

Resumen

Este trabajo estudia el impacto de |a siniestralidad de aves y murciélagos en cuatro parques
edlicos del Pais Vasco con una potencial total de 153,3 MW y 153 aerogeneradores. Entre
1999 y 2023 se han registrado, muertos por colisién, 829 aves y 28 quirépteros de 80 y 6
especies, respectivamente. Las especies mas afectadas fueron la gaviota patiamarilla Larus
michahellis Naumann, 1840 (232 colisiones), y el buitre leonado Gyps fulvus Hablizl, 1783
(199 colisiones). De acuerdo al Catalogo de especies protegidas del Pais Vasco, dos especies
estan en peligro de extincion, el milano real Milvus milvus, L. 1758, y el murciélago de cue-
va Miniopterus schreibersii Kuhl, 1817, y una es vulnerable, el aguila pescadora Pandion
haliaetus L., 1758. Sin embargo, existen errores de muestreo que precisan de una modifi-
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‘ Windfarm collisions in medium-sized raptors: even
increasing populations can suffer strong demographic
impacts
O. Duriez' (), P. Pilard?, N. Saulnier?®, P. Boudarel* & A. Besnard' ()

1 CEFE, Univ Montpellier, CNRS, EPHE-PSL University, IRD, Montpellier, France

2 Ligue pour la Protection des Oiseaux — Mission Rapacas, Mas Thibert, France

3 Ligue pour la Protection des Oiseaux — Association Locale Hérault, Villeveyrac, France
4 DREAL Occitanie, Montpeliier Cedex, France

-

Keywords Abstract
lesser kestrel; survival, mortality surveys;
immigration rate; demogrphic analysis; The impact of bird mortality by collision on windfarms has often been evaluated at
population matrix model; windfarms; collision  the individual level, but rarely at the population level The Lesser kestrel Falco
mortality. i is an endangered short-lived migratory raptor, ible to collision
with wind turbi We luated the imp of windfarm turbine collisions on
Correspondence the demography of the largest lesser kestrel population in France. Using data from
Olivier Duriez, CEFE, Univ Montpeliier, local monitoring of reproduction and windfarm lity surveys, bined with
CNRS, EPHE-PSL University, IRD, capture-recapture ringing data at a nearby population, we quantified vital parame-
Montpellier, France. ters of fecundity and survival in order to p ize a matrix population model
Email: olivier. duriez@cefe.crrs.fr 1o study the viability of this population. The breeding was high and varied
in synchrony with survival probabilities, Between 2013 and 2020, 43 carcasses
Editor: Karl Evans were found below wind turbines, and when ing for carcass d and
Associate Editor: Lisanne Petracca persistence rates, the true mortality should approach 154 individuals in that period,

i.e. 3% of the smdied population was affected by collisions each year. The matrix
Received 13 December 2021; accepted 16 mode] showed that the population growth observed was only possible if there was
Augat 2022 a constant recruitment of 26 immigrant individuals each year into the population.
Without the excess mortality by the windfarm, we predict that this population
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Significant decline of Griffon Vulture collision mortality in wind
farms during 13-year of a selective turbine stopping protocol

Miguel Ferrer *”, Angele Alloing *, Ryan Baumbuch *, Virginia Morandini ™**
* Bawciin Biskigics de Dotawns, CSIC, And. Andrico Vieyuca, 36, 41072 Sevilla, Spein

* Gregen Swte Usiversity, Corvelll, OR 97331, LSA
* Pandaciton Migre, CIMA, N-340 low 85, -1 1380 Terifa, S

ARTICLEINFO ABSTRACT

Keywords Avian sortality is ane of the most negative impacts of wind energy. Consequently, techniques
Wind s that effectively reduce avian collision rates are pecessary. One of such method Is the stop-tarbine

bnds mmm-.mmw—-m;m'wmh
Sening mortality during 15 years, starting two years before the ap pping pro-
_“‘"""" mtmuﬁlsmumwxmmnmu
Passadass Cadiz area (southern Spain) to 20 wind farms, totaling 269 wind turbines. The priarity in the
Mortality miti gatia shutdown peotooal wis 20 avold large soaring bisds, malnly raptoss, colligons. In tocal, 2003 bisds

and 354 bats were found to have collided with wind turbines in this 15-year period. This rep-
resents a rate of 0.830 birds/turbine/year and 0.101 bats/turbine/year. After implementation of
the selective Kopping protocal, we found a significant reduction of 61.7 % in moetality of soaring
birds (mainly raptors and storks). Considering caly mortality records of Griffon Valtwres, a
redection of 928 % was achieved. Counts of Griffon Vulteres incroasad more than 7.fold during
the study periad, and sumber of turbine stops due 50 valtures af risk in wind famms, also increased
by arcund 2.5 tmes. Our finding of Griffon Valture martality being raduced by over 92 % through
mm-—mmm-mudl—umuuw
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70% de reduccion
Muestra pequena

4 pintadas y 4 control

42 colisiones de 15
especies
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RECOMENDACION: Replicarlo con mas
aerogeneradores y medirlo con mas

colisiones
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14 aeros seleccionados, en parejas de control — aeros con

impacto. Tres afnos de estudio (2022 — 2024):

- Null monitoring 2021 — 2022
- Impact monitoring 2022 — 2024
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NO existieron diferencias
Estadisticas en la mortalidad de
Aeros pintados /no pintados

(P =0.5)
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