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El desarrollo de las Energias Renovables Marinas (ERM™*) tiene que afrontar

diferentes retos:

e Retos Tecnoldgicos

e Retos Econdmicos (coste de la energia, etc)

e Retos no-tecnoldgicos:
e Planificacion Espacial Marina
* Impactos Ambientales
* Procedimientos Administrativos

*olas, corrientes y viento




INTRODUCTION P EIA PROCEDIMIENTOS

Los conflictos de las energias marinas con otros usos del litoral se deben a la competencia por
un mismo espacio con otras actividades.

e
L e ¥

La seleccidon de las zonas mas adecuadas requiere la realizacién de una Planificacion Espacial
Marina que tenga en cuenta criterios de tipo técnico, medioambiental y socioeconémico.
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. The Biscay Marine Energy Platform (bimep) is an offshore infrastructure for the
. b" | Ie demonstration and testing of wave energy harnessing devices promoted by the
Basque Entity of Energy (Ente Vasco de la Energia - EVE). .
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1. INTRODUCTION

formaaf

The particutsr the Basque Country provide

¥
Sutatle conitians for the praduction of such energy:

2. s conten, the
{Biscay Marina En

ergy Agancy (Ente Vasco de 1a Energia-£VE) launched in 2008 the INtve 1o buil the bimep
1.

3. 1n 2008, sccording ta Asticle 16 / o,
et achiue the ensisarmantal agproval of the project

4 For 008, proi

2. THE BIMEP PROJECT

Energy (eve), mMEP

testsie for
+ It consists of B km sea area
between 50 and 5D m depths
submaring cables
will oe placed, operating at 13k
Shw.

+ Wiave anergy generation device:
willbe connected to thess cables.
thraugh cymamic submarine.
esbies.

+ Inland, bimep will provide &

(aizkala, Bascue Country,
Warthern Saain) were developars

will ne sble to.contral the
havior and performance of the
daices.

3. PROJECT SITE ENVIRONMENTAL CHARACTERIZATION

3.1 Physical Environment

3.1 Geolagy, gromerphology and sedimentalagy

o

® }. 143 0f tacky bad, Naarshors, thare
are twe paleachanels filld with zard-gravel sediments.

302 Tides: serviciurns] with 8 ange betiween 4 86 15 m
313 e somw,

3.4 Currants: dominated by the wind, the mean speed of currants n water surface s
about 10:20 s  wikh a NE-SW irection,

2000/5D/CEE) the physico-chemical status o the water badies in the bimep area are ina
very good status.

3.1.6 Landscape: o tram the
point of view of maring landseape.

3.2 Biatic Environment

3.2 Benthos: sceording to the AZT) Biotic Indesx cevelaped by AZTI,
4 I 1i65/e5/3m), the benthic commnities n the samples sken in
bimap I

species sensible ta the lteration.

32,1 Ichtyofauna: there are not specific data on the bimep ares.

32,1 Marine bird: 3 are the main marine bird species n te bimep 3rea: (3} European

" Vellow-iegged gull(Lorus michohelis), Cansequently, the bimep sres has been proposed to
| e dectared a5 an Impactant Bird Area 18]

Tha main aconomic actiity In tha bimap area 15 e fishing activty of 11.14 small

f"-’\.e e

of more than 10 aifferent saeies of smai pelaglc ang battor fishes

Al s significart the laisure fishing activity af more than 20 small vassels
when meteoroiogial canditans are suliable

4. ENVIRONMENTAL IMPA
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he

sea uses, &9, fisharies and aiso can leas
o wlsturbancef esstriscian of saabad
habiats ntetarance wihdesignases |~ [0 [ o [ o | 8o e e |0|o|o]|s
conservation areas and protected species
of Insamational, nanona ang iocal
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5. IMPACT HYERARCHY

PROIECT ACTIVITIES
vory signncant impact

Sanirears ot
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g es)
5% of Impact,

rent raceive 8 5435 of impact, specisly over rscine

70NNt recaig 3 43,5% of Impact, spacialy auer the fsning

+ Projactsrs 8 kmt 3 kmt

+ Submarine cables raute
+ awald rocky bottam
+ 100 m distance from same

eoicgic structures.

+ WEE moorage sreas:ane of the
moarage ares has been rashaped in
orderto awolc the Impact over some. |
geologie structures.

Economic compensation torthe
fishing sector due to the

competence of bimep with the same |
saace of actvity. i

7. ENVIRONMENTAL MONITORING PLAN (EMP)

ROV, Ichtyotauns {sctive scoustics Buoys), undarwster saund and marine mammals (passive acoustic], hydrodinamics (wave and
filds, marine birds

currant or -

ellawing of the made in the.

8. CONCLUSIONS

-

Winistry of Rura), Marine and Nstural Enviranment of the Spanich Government, on the Fght
of Impact )

(E14) proces.
24 L - ey case, Minisry,
- e the great uncertainties a3out some predicted environmental MA3cts, ungeriined the need 1o
ﬁ -~ i i of the 1.
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The Environmental Impact Study of the Biscay Marine
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http://www.bilbaomarinenergy.com/CMSPages/GetFile
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Consequence of energy extraction and
physical presence of devices. Underwater
sound, light, vibration and electromagnetic

fields generated by the WECs and
submarine cable during operation. Wildlife
entanglement, entrapment and collision.
Visual and landscape impacts. The
presence of devices and their mooring
system has the potential to interfere with
vessels and other sea uses, e.g. fisheries,
and also can lead to

disturbance/destruction of seabed habitats.

interference with designated conservation
areas and protected species, of
international, national and local
significance.
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1. INTRODUCTION 2. THE BIMEP PROJECT

* Onthe s of e 2005 the Gerers Gounc o Eonmental sy Assessmet ofthe Mainkary of
and Natural the Spanis| an the light of the
anunmmm Impact Study (£15) of the B\MEP project [ww.bimep.com) undertaken by AZTI,
dacided to not submit the project to the whole Environmental Impact Assessment (EIR] process.

* Anyway, the Environmental Impact statement (€15t} of the Ministry, taking into account the great

some predicted impacts, underlined the need to

proposed Envirenmental Menitoring Program (EMP) of the E15.

+ Consequently, on August 29th of 2011, the

Promoted by the Basque Entity of Energy (EVE), BIMEP

reprsents an offshore test site for the demenstration and

proving of wave energy converters (WEC)

* Iteonsists of 5,3 k! sea area between 50 and 90 m depths
where four static submarine cables will be placed, operating at

plement the 13K and SMW

+ Wave energy generation devices wil be connected to these
cables through dynamic submarine cables,

this actors such

| ip of the
enirusted to AZTI the development of the PREOPERATIONAL ohase of 1he EMP. T work present the
cthi

proj
* Inland, BIMEP will provide a research centre in Arminza (Bizkaia,

© The ob]ewve " ro establish the “7ero state” of the environment in order to be able to compare this
anstruc f BIMEP and then ta see if real impacts match

w-mme nlemned ones

3. METHODOLOGY

benthic | Basque Country, Northern Spain} were developers will be able to

control the behavior and performance of the devices.

For this purpose a pubii sciety named bimep
) b|mep 5.7, was created between the Basque

Gowernment and the Spanish Ministry of Industry

On the light of the expected impacts identified by the E15 of bimep, the EMP focus on the monitoring of:

Benthic (i}in with ! bottom sediments in five locations (4 samples
inside the BIMEP area and one far beyand in order to act as control area) and by divers in five locations near the landing point
of the submarine cabie and (1 visual inspection with a submarine camera in 36 points distributed all along the submarine
eable route and the mooring areas.

Ichtyofauna: Visual census: i) Line transects: five 200 m (surveyed 2.5 m each sided of the transect line) transect Iines were
placed alang the tip of a “isla de las lubinas” submarine mountain; (i) Stationary methods: four sampling points at a 15 m
depth were selected for visual inspection, one in the center of each of the four moering areas of BIMEP. Active acoustic
methods: five M3i buoys, developed {wurwmarineinstruments.es), were placed on the 6 of June 2012
i the area, ane In each of the four moaring areas and ane far enough from BIMEP area to act as control site.

Underwater noise and asonobuoy dat 40 m depth. y is able to detect and
classify all the acou: bove th i of d the
infarmation. It was moored on the 6.0f lune 2012 and during 5 months the presence of marine mammals and undenwater
ambient noise was manitored

i twa Nortek profilers were i ane in the shadaw area of BIMEP, and the other one in a place far beyond
from BIMEP in order to act as control area, Additionally, ADCP transects alang al the BIMEP area were undertaken.

5. landscape: i g pe d out in 4 stages: (i} defini unit's
area; [ii] defining each landscape unit': i) defi jisibility and views and; | i
lands: and base visual analysi

4. RESULT

1. Hydrodinamics

# 2. Archaeological resources: visual inspection with ROV and divers

. didi't detect any archasalogical element in the bimep area. Most of
- | W the submarine archaeological elements in the Basque Country are
- | restricted to the ports and estuaries.

nialitoral rock and other hard substrata

4, Underwater sound

Mean Wode Wediane ax Min
RIS 1/3 octave 63 kHz %0 E] £ 147 7

RMS 1/3 actave 125 kHe 8 8 85 140 8

RMS in all the registered bandwith 1z 110 111 158 9

137 137 136 178 120

RIS 5-20 kHz 1 £ El 130 8

® A4, Circalittoral rock and ather hard substrata (A4.121; A4.212; A4,22) RMS 20-80 kHz o1 51 92 1 86

5. Marine mammals

presence of dolph
Tursiops truncatus) between june and october and
2 misticetes between september and october

6. Landscape:
Al the coastal landscape unis have s high value. 8 iew pnlm have been idntified and different

[ A—

- ave beer o be able to inthe
3. Ichtyofauna: jumber of fish detections 2012 case that a prototype should be installed in hmu
S 1 a4 s o mn oo
Busyl 45 o 102 83 T2 45 21
Buoy2 267 23 235 1% — —
Buy3 10 11 e - 3 - -
e Buoyd 133 19 WL 8 T1 % 2
Control 113 = % - - -

5. CONCLUSION

Fish detections mare abundant in summer and in
the first 30 m of the water column,
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Environmental Monitoring Plan of the pre-operational

phase of the BIMEP project:

http://www.bilbaomarinenergy.com/CMSPages/GetFile.as
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1. INT TION
©n the first of june 2009, the General mur\t-\ on Environmental uuailw Assessmqm ofthe Ministry of 51421 Cirealittoral coarse sediment
Rural, Marine and Natural of th he light of -

Impact Study (EI5) of the BIMEP project b ]undmtuken m AZTI, decided to not submit the
project to the whole Environmental Impact Assessment (EIA) process.
* By the Emiearmental Impact Satemment (€ su of the Ministry, laking into account the great
impacts, need to implement the
proposed Er\mmmnema\ Monitoring Program [EMPI of the EIS, Amon other emirnmental fattors,
stage of

consequently may affect related benthic habitats and species

e s Environmental impacts over the seabed and benthic

S eesten, L B L communities of submarine cable installation in the Biscay
S AR “INEN DN Marine Energy Platform (BIMEP):

Qcminated by chcaliors coorse sedments and tock AR S e sl sk imaga o i ],
with a sing: with high

P o s e — http://www.bilbaomarinenergy.com/CMSPages/GetFile.as

2. THE BIMEP PROJECT

- Promoted by the Basque Entity of Energy (EVE], BIMEP represents an offshore testsite for the
demonstration of wave energy converters [WEC, It consists of 5,3 ki sea area betwean 50 and 50 m . . ") HPN
depths where four static submarine cables will be placed, operating at 13KV and SMW, Wave energy S e ad eeymetidicodLIsing & INgh ol e pX g u I - a - - - a - e a C
will 3 e

RESON SeaBat 7125 multibeam echosounder. As
result of that methodology, # 9,5m resolution
saatioor digital elevation modsl was produced

b} Visual inspection: With a underwater videa
camera atiched o a Seaeye Falcon Remote
Operated Vehicle (ROV) in 38 paints distributed
all slong the submarine cable route and the
mooring areas |yellow popints in the figure on
the left) and in 5 poimts by scuba-divers (red
points In the figure an the left)

Regarding the submarine mountain known as
“Sesbass Island, the distance betwean the cable
and the mountain is about 70, 30 m below the
minimum distance established in the E1S.
Newertheless, no impacts where observed over the
benthic communities in this geologics! structure
which maintain the biological richness and value
‘observed in the EI5 and in the preoperational WP,
damonstrating the sffectivensss of the pratection
messures proposed in the E1S of bimep.

The obtained results show three main impact

Ho significant aiterations where observed in most part of the caile points in the cable route

route aver the seafloor and benthie communities. The cable simply

dynamics itslf, In some stretches of the cable route, this has been lay-
down the

benthic communities in this substeate.

Anather alteration which can be cbserved Is the
effect on the seaflaor of the cable burial
attempts in some stretches af the cable route,
Hence it was abserved a removal of sediments
and benthic communities inan area of 1-3 m at
each side of the cable

One of the most significant shterations can be
observed in the outerop of the submarine cable
coming from the beach man hole through 2
tunnelling and channeling techniaue known a5
Harizantl Directional Driling (HOOJ. As we can
seein the figure on the left, a trench of about
60 m long and 2-3 m at each side of the cable
was undertaken for each cabe route,

CONCLUSION

Funded by BIMEP §.A. and carried o Division of AZTI-Tecnalia, the EMP of i installation in bir that impacts are in the range and even below of
ht ochchac 4 e T8 9Pt 4coatt v i g0 1 T4 Pt o the o i, an P o] 1 1S4 i ok tha bbbt of th ok v of U gl Smedrioh
mountain knawn as “Seabass sland”
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1. INTRODUCTION

it of the Spanish Government, on the light of the Envirenmental

= On the first of lune 2009, the General Council on Enviranmental Quality Assessment af the Ministry of Rural, Marine and Natural Enviranm
urwbimes.com) undertaken by AZTI, decided to not submit the project to the whole Environmental Impact Assessment (E1A) process.

Impact Study (EIS) (Bald et al, 2008} of the BIMEF project

« Anyway, the Environmental Impact Statement (E151) of the Ministry, taking into account the great inties about some predicted impacts, underlined the need to implement the proposed
Environmental Monitoring Program (EMP) of the E15. Among ather factors and impact over was fareseen due 10 sound and vibr 4 to be generated duri
cable installation.

* Consequently, on August 20th 2013, the Basque Entity of Energy (promotor of the BIMEP project) entrusted to AZTI to carry out the EMP of i of in bimep.

2. THE BIMEP PROJECT

* Promoted by the Basque Entity of Energy (EVE), BIMEP

s an offshors test ste for d
proving of wave energy converters [WEC) promoted by the
Basque Entity of Energy (EVE

* It consists of 5.3 km sea area betwsen 50 and 90 m depth where
four static submarine cables will be placed, operating st 13kV
and SMW. o wil
these cables through dynamic submarine cables,

* The installation of the submarine cables began on the 1ith of
September 2013 with the PLRG of the cable route

+ And ended between the 20th and 27th of September 2013 with
the laying of the four submarine cables.

- In land, BIMEP will provide a research centre in Arminzs (Bizksis,
Basque: Country, Northern Spain) where developers will be able
10 control the hehavlor and performance of the devices.

3. METHODOLOGY

Five M3l buoys, developed by Marine
Instruments (wuw.marineinstruments.es), were
Placed on the 6 of June 2012 in the area, one in

each of the four mooring areas and one far
‘enaugh from BIMEP area to act as control site.

The M3i buoys are equipped with a GPS and

echo-sounder (S0 kHz and 500 W) and solar
electric panels as their energy source. While the
GPS of the buoy allows tracking the position of

the buoy itself,the echo-sounder allows

measuring the relative biomass below the buay

=

- 2
4. RESULTS
Fish shoals mare abundant during summer manths and in the first The spectral analysis of the data following the Lomb-Scargle methodology

30 m depth and in the proximity of Buoy 1, which is the nearest buoy
to the submarine mountain names! “Seabass lsland”. It i known for
concentrating great fsh biomasses,

(Lomb, 1976; Scargle, 1982), showed a daily varlability In the surtace.
feyer, especiall in relation ta buoy 1.and 2, which are those that are

closer 1o the submarine mountain named *Seabass island”, belowl
ez

before, during and the cable installation works (black lines in the figure

=

Baizet

T Pl S

Lol g
1 ‘ivgl_'nPM i

5. CONCLUSION

6. REFERENCES
+ Fish shosls are mare common during summer months and in the first 30 m depth of the waater column and near  * Lomb, N, 1976, Least- analysis of unequally Astrophysics
in the number of detections of fish shoals before, 39:447-462
during and after the installation of submarine cables. Conse quently, obscrved impacts are in the range o + Scargl, . 1982, Seudles in astronomical .1 Gistiialsipests ol s
below those expected by the FIS of bimep.

unevenly spaced data. The Astrophysical Journal, 263:835.853.
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1. INTRODUCTION

= Onthe first of june 2009, the General Council an Environmental Quality Assessment of the Ministry of Rural, Marine and Natural
Impact Study (E15) (Bald et al. 2008) of the BIMEP project (ww

of the spanish on the light of the
1) undertaken by AZT), decided to not submit the praject t the whole Enviranmental Impact Assessment (ELA) process.

* Anyway, the Environmental Impact Statement [EISt] of the Ministry, the great uncertainties about some predicted
Environmental Monitoring Program (EMP) of the EIS. Among other environmental factors, an increase in noise from
may affect marine marmmal communities.

impacts, underlined the need to implement the proposed
Jlatic

* Consequently, on August 2t of 2013, the Basque Entity of Energy [promotor of the BIMEP project] entrusted to AZT1 1o carry out the of the installation of
acoustic characterization of: (i) sound background levels; perations; and (ii) a the measured cable installation sound.

2. THE BIMEP PROJECT

Fromoted by the Basque Entity of Energy (EVE), BIMEP
fshore test site for

proving ef wave energy converters (WEC) promoted nme

Basque Entity of Energy (EVE

It consists of 5,3 km? sea area between 50 and 50 m depths
where four static submarine cables will be placed, operating at
13KV and SMIW. Wave energy generation devices will be

these cables th h dy b cables.

The installation of the submarine cables began on the 11th of
September 2013 with the PLRG of the cable route

And ended between the 20th and 27th of September 2013 with
the laying of the four submarine cables.

In land, BIMEP will provide a research centre in Arminza (Bizkaia,

Basque Country, Northern Spain) were developers will be able to
control the behavior and performance of the devices.

3. METHODOLOGY

1. Samping campaign: Two sampling campaig
was done prior the cables.

the establishment ofthe hascline nofselevelsin

bimep; [} the second one was done during the /8 ~a v/

installation of cable number 2. v 2

Where undartakens ] the irst one e

The sampling campaign was done with an
ielisten HF 200 kiz hydrophone of Ocean
Sanics [http://oreansanics comy). In each
campaign 5 minutes measurements at 10 m
depth where done in 15 sampling points all
along the cable route.

Sampling stations during
installation of cable
number2

Sampling stat
campaign before the
eable installation

s for the

2. Sound propagation: according to the obtained results a propagation of the sound
i the bimep area was done by means of Bellhop and Ram madels

4. RESULTS: sound levels and propagation

Sound background levels between 70-80 dB
During cable installation an increase of the w
average sound can be skserved in low i the sampling points view precedent paragraph], and the
frequencies: 140 B in 11 Kz, about 30 dB transmissian locses of the sound in the field, the intensity in i
above the background evel odelled.

Messured sound [48.re 1Pa)  Source Level (48 re 1Pa @ 1) -
o e =08 o
e 120 120 d
n 1390 s
e 1330 1550
Hs 140 018 -
o 130 143

T JETp—
S ] g e 1

5. DISCUSSION 6. CONCLUSION

18B,5 dB re 1uPa at 11 kiz has been solated.

an impulsive sound F 188,5 08 ra 119 3t 11 KHZ has been Isolated.

Taki the source of h marine mammals in the
+ Taking int criteria mhlmgrenhv the installation date (in december and far from the breeding seson) and the temparaity of the
impact {7 days of intermitent installation works), it's expected that the impacts aver marine mammals have been

b uthere ot achieved m lort benween 173180 45 where schieved
015 m lewels of

dstrbution from th source affectig an area of 400k [see igure on
the ight)

ek the impacts expectedinthe €15 o birmep.

7. REFERENCES

« Southall B. L, A. E. Bowles, W T. Ellson, 1. 1. Finneran, G. AL, J. €. R_ Greane, D. Kastak, . & Ketten, 1. H. Miler,
P, £ Nachigall, W, J. Richardsan, 1. A Thomas y #. L. Tyack, 2007, Marine mammal noise exposure critaria: initial
scientific rezommendations, Aquatic Mammals, 33:411-521

Exgorure imit et
0

e T ————

178 38, i Pk Ao el reaction i ckoss ppeise « Bald, 1, A Borja, A, D. Caropo, J, Franco, L Wik, 1. G. Rodrigue, O. Solsun, & Uriartey L Zubiate, 2008,
Estudio de gy Platform (bimep). Ente Yasco de

Ia Energia (EVE). AZTI-Tecnalia. 364 pp.

Acknowledgements
. bﬂT]ep This work has been funded by bimep 5.4,

[ A —

12048 re. 1458 S|

* Taking into account () the installation ﬁmc(mde(embﬂandiarlmm!hthmedingse:mnhnd(\-llh!
temporality of the impact (7 days» ).it's lpacts over marine.
ve impacs expecied i e 5 of bimep (210 o f. 2008,

: PROCEDIMIENTOS

Estudio de Impacto Ambiental
PVA Preoperacional
PVA Fase Construccion

Bentos
Ichtyofauna
Ruido submarino

Acoustic characterization of submarine cable installation

in the Biscay Marine Energy Platform (BIMEP):

http://www.bilbaomarinenergy.com/CMSPages/GetFile.as

IX(f)| dB re 1uPa

px?guid=875321e6-e46b-4db3-ae25-42b84833f448

150
145
140
135
130
125
120
115
110
105
100

95

90

85

80

Complete Amplitude Spectrum of x(t)

N

During cable installation.

Before cable installation.

N
N
\\_..

500 1000 1500 2000 2500 3000 3500 4000 4500

Frequency (Hz)

5000



http://www.bilbaomarinenergy.com/CMSPages/GetFile.aspx?guid=875321e6-e46b-4db3-ae25-42b84833f448
http://www.bilbaomarinenergy.com/CMSPages/GetFile.aspx?guid=875321e6-e46b-4db3-ae25-42b84833f448

INTRODUCTION MSP . PROCEDIMIENTOS

Estudio de Impacto Ambiental
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1. Introduction and objectives

e e e : Estudio de Impacto Ambiental Edlica Offshore

demonstration of wave energy converters [WEC] in Armintza (Bizkaia, Basque Country, Northem Spain]. ;‘:ﬂ?p‘:‘::?x:'::‘;‘;‘;:faﬁ“;:giﬁd

coastline. It was declared in 2014 for the
protection of a total number of 27 seabird spacies.
Five of them are considered as key species (due to
their endangered conservation status and their
representativeness) for the Sea. These species are
the following

Recant developments have promoted the
interest of BIMEP facilities for the testing and
demanstration of offshore wind developments
a5 well, allowing the installation of a maximum
of 2 offshore floating wind mills. of 5 MW each
(physical dimensions showed in the picture on
the left). consequently, new and different
environmental impacts from the ariginal projects
re expacted. Among others, an impact aver
seabirds was foreseen taking into account
that BIMEP project is inside an special Protection area (sea) for birds
dedared under the Birds Directive (Directive 2009/147/EC), the ESD000430.
mundaka-cabo de Ogofio special Bird Protection Area.

The main oble(twe of this work is to assess the impact on seabirds protected under the ES0000490 Mundaka-Cabo de Ogofio SPA of the new offshore
wind energy demonstration projects in BIMEP

e Impact of BIMEP on seabirds:

s wide-ranging, long-ived birds with delayed sexual maturity and low annual productivity, many species  Where:
of seabirds and coastal waters birds ar potentially at risk to impacts from offshore wind. The main fsks - percentage of the biogaographic population that

stimated percentage at biade height

R e e e http://www.bilbaomarinenergy.com/CMSPages/GetFile

b = adult nocturnal activity

e Pt s iy .aspx?guid=875321e6-e46b-4db3-ae25-42b84833f448

Displacement risk Index (DRI}= (i) (CV10 Scores: 1.= low and 5 = igh (% of the bioge that occurs in
rate; threst status; manosuvrability; % of time spent fiying, etc)

Mundaka-Cabo de Ogofio SPA

‘The expected impacts over seabird communities were evaluated taking into account the values of these y getd the specific. istics of the proj of devices, dimensions,
distance to the main resting communities of seabirds in the shore, etc.) for the installation stages of s ing ta the of the ELa spanish [av.

4. Impact assessment on seabirds

The ESDO00490 Mundaka-Cabo de Ogofio SPA

* installation and oni installat i stage an be expected due to noises produced during instaliation, vessel traffic, atc. Only the Shag (Phalacrocorax
aristotelis) presents 3 Being of the project (se table below). Taking into account that the number of windmills is only of 2 devices, it is expectad that the installations EMCOMPass an area of 175 km® all alu.'g 33 km of
works wont st more than i iated to disturbance is expacted to be Moderate.

‘o {ors i) s g ol s bl S e Shag 3 e o splcamar. akin i SSun o number coastline. It was declared in 2014 for the

‘of windmills (2 devices Jand the distance to the main breeding birds colonies in the shore {more than 2 km, the impact of the project during the operation stage it is expected to be Moderate.

protection of a total number of 27 seabird species.

Displacement Risk index: on Risk index: . .
R G L. L e e Five of them are considered as key species [due to
RN e their endangered conservation status and their
- R N representativensss) for the SPA. These spacies are
tiiiaaii:ogd - T - S T B~ the following:
Penos . : O 0
e N N N N A s wiz
B ———— ey
i R N B R R | A R R =
) 1 s 3 1 n o 3 3 3 1 1 1 3 s 5 » a 3 £} 3 1 1 ] ow
5. Prevention measures and Environmental Monitoring Plan (EMP)
Even if no significant impacts were foreseen accarding to the Ela 5pi protection or measures are the i FEMPis taking into
account the values of bo de Dgofo 594, tasks were sugze:
1) compile and assess the datz of braading 2) Biweekly monitoring of seabirds in BIMEP 3) Installation of nanotransmitters 3] 2) Monitoring of dead birds in
s2abirds monitored by the regional inthe Ihreg stages of n._g project ‘during ringing campaigns of the the surrounding of wind mills in
government every year. (preoperational, operational and European storm-petrel in the the operational stage.
decommisioning). Basque Country 'y,
s) Installation of a DTBird * System for Bil i and/or Mertality ‘Wind Turbines {wwuw.dtbird.com). In operating Wind Farms, DTBird® System includes specific modules that
‘take o is risk of birds with the 3 ird® Collision Avoidance Module, and DTBiIrd® stop Control Module. in addition, DTEird® collision Control registers bird collisions.
a) DTEird® collision Avoidance Module: This module b)] DTBird® Stop Control Module: automatic <) DTBIrd® collision control Module: HD
automatically emits warning sounds at birds fiying in wind turbine stop and restart according to ‘cameras survey 3602 around the Wind
potential collision risk and discouraging sounds for birds real-time bird collision risk evaluation. Turbine, detecting birds in real-time
fiying in the high collision risk rea. Adjustable to target Adjustable totarget species/groups. while storing videos and data. Potential
species, wind turbine dimensions and local sound and accdental bird collisions can be
regulations. No energy production loss and useful for all recorded and checked in videos with
bird species. sound thraugh online accass

6. Conclusions Acknowledgements

1 Nosignifican impacts over seabi the ES0000480 Mundaka-Cab .
de Dgoiio SPA are expected in relation with the new offshore wind developments in BIMEP. . bl me

2. owever, astrict and ambiti monitoring plan has in order to |
detect any potential unexpected impact and, consequently, to implement the corresponding This wark has been funded by BIMER, S &

management measures.
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1. Introduction

The Mutriku Oscillating Water Column (OWC) Plant i an onshore infrastructure for wave energy hamessing promoted by the Basque Entity of
Enerzy [Ente vasco de la Energia, EVE]. The facility is housed within 3 breakwater at the port of Mutriku (Basqua Country, Northern Spain) and
opened in July 2011. The plant consists of 16 turhines giving a total installed capacity of 206 kw. During winter 2015 it reached 2 major milestane;
its first Gwh of electricity supplied to the grid. This facility is now available 2 a test site providing developers with 2 unique opportunity to test new
‘concepts in air turbines, generators, control strategies and awiliary equipment.

Like other human activities in the marine environment, some environmental impacts over the marine environment were expected during the Mutriku
OWC Plant exploitation phase. Among them, the generstion of underwater sound during this phase was identified as one of the main
environmental impact. In order to evaluats this impact, an emironmental monitoring Plan (EMP) was developed for the monitoring of the
underwater sound produced by the Mutriku OWC Plant.

2. Methodology
Sampling campaign
2 sampling campaigns where undartaken following the methodology devaloped by the Marine Technology Center (CTH): The sampling campaign was dona

with an icListen HF 200 kHz
hydrophone of Ocean Sonics.
SUMMER 2016 ‘ I N WINTER 2016
CAMPAIGN — CAMPAIGN

Qesan'Y Sonics

(http://ocesnsonics.com/)

owe owe owe owe
Plant cperating Plant stopped Plant operating Plant stopped
13 sample points 13 sampie paints
10 min measurements 10 min measurements

Estudio de Impacto Ambiental

PVA Preoperacional

PVA Fase Construccion

Estudio de Impacto Ambiental Edlica Offshore
Caracterizacion acustica Mutriku

Acoustic characterization of Mutriku OWC Plant:
http://www.bilbaomarinenergy.com/BilbaoMarineEner

gyWeek/media/BilbaoMarineEnergy/PDF/posters/ME

Data processing
Data processing has been undertaken according to the requirements of the Marine Strategy Framework Directive [MSFD) [Directive 2006/56/CE) and the indicators established according to the
Commission Decision 2040/477/UE for the Descriptor 11 of the Directive (Introduction of energy, incuding underwater noise, is at levels that do not adversely affect the marine environment]:

Descriptor 11,1 Distribution in time and place of loud, low and mid frequency impulsive sounds:

days and their acalendar year over areas of a determined surface, as wall as their spatial distribution, in which antiopogenic sound sources excesd
levels that are likely to entail significant impact on marine animals measured as Sound Exposure Level (SPL) (in B re 1 juPa.s) or as paak sound pressure level fin dBre 1Fa
one metre, measured over the frequency band 10 Kz 1o 10 kHz.

Descriptor 11.2 Continuous low frequency sound

Trands in the ambient noisz leval within the 1/3 ortave bands 63 and 125 Hz [centre frequency) {re 1 uPa RMS; average noise level in thesa octave bands over a yes

observation stations and/or with the use of models if appropriate.

3. Results

‘The results abtained with bath indicatars didn't show any evidence of impuisive neither continuous sound emission coming form the OW

The graphic represantation of some of the results shown below:
Indicator 111 [imputsive sounds)

U Pt et oW aet topmd

Indicator 1.2 [Comtimugs seunds)

[—— ——

% W evidences of significant acoustic impact coming from the Mutriku OWC plant were obtined.

Nevertheless, some important limitations related with the design of the EMP suggested the development in the future of 2 mos
advanced monitoring strategy based on the implementation of a permanent acoustic underwater monitoring station cabled
the Mutriku OWC Plant

This work has been funded by the Diputacién Foral de
Gipuzkoa under the program for the supporting of the
science, Technology and Innovation network in Gipuzkoa
2015
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Debido a su incipiente estado de desarrollo y la ausencia de datos
asociados a una vigilancia ambiental de proyectos concretos, existen
grandes incertidumbres en relacion con el posible impacto ambiental de
las tecnologias para el aprovechamiento de la energia del mar

I+D en el desarrollo de metodologias y tecnologia para la vigilancia
ambiental de determinados impactos ambientales:

Campos electromagnéticos

Ruido submarino

Afeccion a la integridad del fondo marino

Afeccion a la dinamica marina (extraccidon de energia)
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