=

MARINE ENERGY

ENVIRONMENTAL TOOLKIT FOR PERMITTING AND LICENSING

BASQUE RESEARCH
& TECHNOLOGY ALLIANCE

MEMBER OF

AZT

tal

Effects of Marine

Address
Renewable Energy

Planning Ahead to
Environmen

19 January 2023

Pacific

BATTELLE

PNNL is operated by Battelle for the U.S. Department of Energy

ENERGY

U.S. DEPARTMENT OF

Northwest




Objectives of Today’s Webinar

1. Share tools and resources to aid
planning for environmental effects
of marine renewable energy (MRE)

2. Engage the MRE community to
Increase collaboration, share
knowledge, and bolster
understanding of environmental
effects of MRE




Today’s Webinar

 Management Measures Tool for
MRE

* Presented by Mikaela Freeman (OES-
Environmental, Pacific Northwest
National Laboratory, USA)

 WEC-ERA Tool
* Presented by Ibon Galparsoro (AZTI,
Spain)
« Marine Energy Environmental
Toolkit for Permitting and Licensing

* Presented by Zach Barr (Kearns &
West, USA)

CalWave xWave

Orbital Marine Power O2




OES-Environmental

https://tethys.pnnl.gov/about-oes-environmental 202,0
State of the Science Report

OES ENVIRONMENTAL

ENVIRONMENTAL EFFECTS OF MARINE RENEWABLE ENERGY
DEVELOPMENT AROUND THE WORLD

Established by the IEA-Ocean Energy Systems in 2010

Examines environmental effects of MRE development
to advance the industry in a responsible manner

Led by the US DOE Water Power Technologies Office

and implemented by Pacific Northwest National
Laboratory

16 member countries
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https://tethys.pnnl.gov/about-oes-environmental

Log in | Register e
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4," = OES-Environmental recently published a
{“.'\“ TET "vs new Video Series on the environmental

TETHYS

https://tethys.pnnl.gov/

effects of marine energy! View all of our
educational resources here!

Environmental Effects of Wind and
Marine Renewable Energy

GET STARTED

If you are new to Tethys, start here to

* Online Knowledge Base, marine —
and wind energy & \ *
* Hosts almost 4,000 marine

Access thousands of publications and
more, 2ll in a searchable catabase.
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ener documents T
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MARINE ENERGY WIND ENERGY
Generating electricity from the sea Generating electricity from wind on land and at sea a g 10

« Additional content, tools, and N : | )

Fesources
= \Webinars,

Recent Tethys Story

Developing Non-lethal Survey
Methods for Marine Species and
Habitat in Wind Farm Lease Areas

= OES-Environmental Metadata,
* Risk retirement resources,
= MRE Educational Resources, el B 3,
= Tethys Blasts, etc. — —

al i ata to aid
offsl wind development, As part of
this effort, Coonamessett Farm

Foundation (CFF) has just started leading
what will be a five . Read More
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Management Measures Tool -

https://tethys.pnnl.gov/management-measures e
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Management Measures Tool for Marine Energy

Acrcessing Management Measures that Support Deployment of Wave and Tidal Energy Devices

A5 the marine renswable energy (MRE] Industry mioves beyond deplayment of incividual wave and tidal energy

rtain risks of MRE cevices an the Marine snyircnment ane not well understood ane have
5 MEntarng reguirements placed on cavice cevelopers.

& worishap was held in May 2017 with researchers, regulat the basis for the toal
shown below. In consw on with the reseanch and requiatary commiul d that applying a set of robust management measures could 3
safequands far marine animals and habitats el of risk from MAE dev At that point, measures couwld
be ciaked back or removed, i warranted wnd here.

leg to anano

and die

urtil available monitoning data allows for cetermining thie ke
an the warkshop and input for the tool cn be

or current MRE

a5 a neference to help manage
potential fram future proje; tional management measwres are
regularly added by the OES- d file Includes
additianal details not shown below, incuding comments from stakehakders on past expenence, cost of management measures, and when a management measure is

* Online tool that collates management
measures that have been implemente T e

mitigation) measures from p
the face of uncertainty, or until a3 risk can be retin
rchable toal bedaw, the Informiation can be downloaded here. The cawn|

The Management Measun

tion to the s
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for current and previous MRE projects | oo
 Search, filter, download information e T, EEE | g
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Recuce the leved of
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I =atan o 2014, Foublster 2005,
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Impacts of cih Install cable Energy Regulatory
Wae, Dperatian & Shectromagnetic - protection, ammar, Commission (FERT)
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fL:\f:}ICJ—bQ'.-Or aamakrenEs :“‘f!' .:al:lc -pis. Warness Grid-Connected
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. Increased Cost to
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proe:
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Background

e Certain environmental risks from MRE devices not well understood
—> Led to onerous monitoring requirements

» To safeguard animals and habitats:

Collect
monitoring

Apply robust Dial back or
management data to remove

measures A to - r
determine risk easures

 Management Measures Tool provides a reference to help manage
potential risk from future projects

-> Help projects to move forward in the face of uncertainty, or until a risk can be
retired




Home = Content = Management Messures Tool for Marine Enengy

Management Measures Tool for Marine Energy

A&s the marine renewable energy (MRE) Industry moves beyend deplayment of incividual wave and tidal energy

cevioes towards arrays, certain risks of HRE cevices an the marine environmesnt are not well understood and hane
leg to anerous mondtaring requirements placed on device cevelopers.

& workshap was helc in May 2017 with researchers, regulators, and cevelopers ta create the basis for the toal

shown below. In consulation with the research and regulatory communities, it was agreed that applying a set of robust management measures could act as
sateguards far marine animals and habitats wntil available monforing data allows for cetermining the kevel of risk from MAE devices. At that point, measures cowld
be claled back or removed, i warranted. Mone information on the warkshop and input for the tool can be found here.

Accessing Management Measures that Support Deployment of Wawve and Tidal Energy Devices @E
>

The Management Measures Tool for Marine Energy shaws management {or mitigation) messures from past or current MRE projects a5 a reference ta help manage
potential Aisks fram future projects anc allow them to move farward in the face of uncertainty, ar until 2 risk can be retired. Additicnal management measures are
reqularly added by the OES-Envirenmental team. In addition to the searchable toal below, the information can be downloaded here. The cownload fil includes
additianal details not shown below, including comments fram stakehalkders an past experience, cast of management measures, and when a management measure s
neaded.

Wiew the instructions document = for mare in-cepth detalls and examples on how &0 use the Managameant Measwuns Tool for Marine Energy.

Lagt up

Cisplaying 1 - 78 of 78 management measures

Filter by Technobogy: Management Measure: Project Phase! Stressor! Receptor:
|-Am.-- ""”-Am.-- ""”-An-.r- ""”-ﬁnv- ""”Fl!h ~
Soarch!
Management
Technology  Froject Phase = Acvantages Project Documents
Contamimation Mitigation
Potential for Al maintenance
oilfhyrzulic spill actiwities imvolving Reguces the chance for Foublster 2005, EMEC
Wave, Coeratan & cident resulting ol f saill to &
Vi ; nodent resutting | oo oilhrydraudic fluic ol spill to the Fall of Warness Grid-
Tiga Maintenance from the treatments will be enviromment. Connected Tidal Test Site
maimtenanos carried aut an-
activities. shore.
Changes in
water flow
Modificatians to
prey distributian
ane abundance
e o B - A Design feature Mindmizes signfficance ScottishPover
Tida — U Incluce: for Fish Site selection. of rberaction Renewables 2012, Ness
. otfhier neospbars ) of Duncansby Tidal &rray
reswsiting in
changes ta
foraging
beharviar:
May have an
Impact an
surrounding
benthic habitats
and sensitive
Rocuice: e lom of e Orbital Marine Power
EMF to surraunding .
o Creatian of 2014, Foubister 2005,
EMF Design feature water columin anc artficial habitat | moGrath 2013, Federal
Impacts of Install cable therstore any patential | o i Energy Regulatory
— Doeratan & slactromagnetic :I:-Tv.:--rrr protectian, armar, | St aggregation Commission (FERC)
Tida Maintenance Ieles frar cl:-r-.--b:a-..--l; rock placement, o | o suces agging rigk | SfTECE Causing 2020, EMEC Fall of
S ca_br;: an asmobranchs :tr::- cabie for veszals. greater impact of | warness Grid-Connected
sensitive speoes. profectian. EMF. Tidal Test Site, Fair Head
Creation of artfical N Tidal Array, PacWave
. Increased oost to
nabitat. South Test Site
project.
Resduced

possinlities for
decommissioning
In futwre.
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Filter by Technology: Management Measure: Project Phase: Stressor: Receptor:
- Any - v || Design feature W - Any - » [ EMF o - Ay - W
Search:
ooty ] eser
Project :
Technology Phase Receptor Advantages Challenges Project Documents
May have an impact
on surrounding
Reduce the level of I:nEnth.-': habitats and
EMF to sensitive speces Orbital Marine Power
surrounding water _ 2014, Foubister 2005,
- Creabtion of artificial '
EMF Design feature column and habitat may caus ; McGrath 2013, Federal
Impacts of . Fish IHSEE‘” cab E_ therefore any sggregation effect Energy Regulatory
Wave, Operation & nije,_tr::-rr.agnetn: Migratary fish protection, armar, potential effects. causing greater Commission (FERC)
Tidal Maintenance Elds from - =T rock placement, or - 2020, EMEC Fall of

sUuos2a :a:,lE.S on = EIEI'I'lI:IbFaI'I-'..'hE

sensitive species,

other cable
protection,

Reduces 'snagging

nsk' for vessels,

Creation of
artificial habitat.

impact of EMF.

Increased cost to
project.

Reduced possibilities
for decommissioning
in future.,

Warness Grid-Connected
Tidal Test Site, Fair
Head Tidal Array,
PacWave South Test Site



Management Measures Tool
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Technology

» »

Pase In which the
management

1 measures OCCurs.
Installation
Operation &
maintenance
Decommissioning

Projedct
Phase

EMF

Impacts of
electromagnetic
fields from
subsea cables on
sensitive species,

Operation &
Maintenance

 rooiv ] neet

Fish
Migratory fish,
elasmobranchs

Design feature
Install cable
protection, armaor,
rock placement, or
other cable
protection,

Reduce the level of

EMF to
surrounding water
column and
therefore any
potential effects.

Reduces 'snagging

nsk' for vessels,

Creation of
artificial habitat.

May have an impact
on surrounding
benthic habitats and
sensitive speces

Creabtion of artificial
habitat may cause
aggregation effect
causing greater
impact of EMF.

Increased cost to
project.

Reduced possibilities
for decommissioning
in future.,

Filter by Technology: Management Measure: Project Phase: Stressor: Receptor:
- Any - v || Design feature W - Any - » [ EMF o - Ay - W
Search:

Orbital Marine Power
2014, Foubister 2005,
McGrath 2013, Federal
Energy Regulatory
Commission (FERC)
2020, EMEC Fall of
Warness Grid-Connected
Tidal Test Site, Fair

Head Tidal Array,
PacWave South Test Site

10



Management Measures Tool
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Filter by Technology: Management Measure: Project Phase: Stressor: Receptor:
- Any - b Design feature W - Any - » [ EMF W - Ay - W
Search:

Parts of a device,
result of device’s
functioning, or
Interaction with the
device that may
cause harm or
stress

EMF

Impacts of

electromagnetic Fish

fields from Migratory fish,

zubsea cables on | €l@asmobranchs

sensitive speces,

Reduce the level of

Marine animals,
habitats, and
ecosystem
processes that

may be affected by

stressors

water

May have an impact
on surrounding
benthic habitats and
sensitive speces

Creabtion of artificial
habitat may cause
aggregation effect
causing greater
impact of EMF.

Increased cost to
project.

Reduced possibilities
for decommissioning
in future.,

Orbital Marine Power
2014, Foubister 2005,
McGrath 2013, Federal
Energy Regulatory
Commission (FERC)
2020, EMEC Fall of
Warness Grid-Connected
Tidal Test Site, Fair

Head Tidal Array,
PacWave South Test Site

11
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Filter by Technology: Management Measure: Project Phase: Stressor: Receptor:
- Any - v || Design feature W - Any - » [ EMF o - Ay - W
Search:

 rooiv ] neet

Management

Measure

May have an impact
on surrounding
benthic habitats and
sensitive speces

Reduce the level of

EMF to Orbital Marine Power
Measure taken to o feature sur'nundlnj water | - ooioo oF artificial rlil]i;-fl. ;u:?:;e;lgﬂﬁ;l
« e . Des column an _ N _ dcGrath , Federa
minimize risk Install cable ) . habitat may cause
’ . therefore any aggregation effect Energy Regulatory
R R . ] protection, armaor, o _ = .
Nave, Operation & Ca‘tegonzed by | ok Ian:e:'nent :;-r potential effects. causing greater Commission (FERC)
P ' 2020, EMEC Fall of

Tida Maintenance impact of EMF.

° Compliance = other ::.ahle F'_‘Ed.”f:Es 'snagging Warness Grid-Connected
° Design feature protection. risk’ for vessels. Increased cost to Tidal Test Site, Fair
. Mitigation Creation of project. Head Tidal Array, )
° Monitoring artificial habitat. Reduced possibilibies Faciiaue South Test site
for decommissioning
in future.,

12




Management Measures Tool

Filter by Technology: Management Measure: Project Phase: Stressor: Receptor:
- Any - b Design feature W - Any - » [ EMF W - Ay - W
Search:

LE M
wave,

Tida

Operation &
Maintenance

EMF

Impacts of
electromagnetic
fields from
subsea cables on
sensitive species,

 rooiv ] neet

Advantages

Reduce the level of

Description of any
changes that may
ocCcur in response to
the measure or
advantages/challenges
to implement measure

“IF to
surrounding water
column and
‘herefore any
aotential effects.

Jeduces 'snagging
1sk’ for vesszels,

“reation of
srtificial habitat.

Challenges

May have an impact
on surrounding
benthic habitats and
sensitive species

Creabtion of artificial
habitat may cause
aggregation effect
causing greater
impact of EMF.

Increased cost to
project.

Reduced possibilities
for decommissioning
in future.

Orbital Marine Power
2014, Foubister 2005,
McGrath 2013, Federal
Energy Regulatory
Commission (FERC)
2020, EMEC Fall of
Warness Grid-Connected
Tidal Test Site, Fair
Head Tidal Array,
PacWave South Test Site

ENVIRONMENTAL

13



S
Management Measures Tool A I—

Filter by Technology: Management Measure: Project Phase: Stressor: Receptor:
- Any - b Design feature W - Any - » [ EMF W - Ay - W
Search:

 rooiv ] neet

Project Documents

May have an imp;

on surroundigd
Reduce the level of benthic gafitats and
- . U Orbital Marine Power
. . Reference documents with 2014, Foubister 2005,
esign e . McGrath 2013, Federal
Impacts of | =z o @dditional detalls on measure, | _ o0 2
Wave, Operation & ge:tr::-magnehc Fl_5|:l . protect Wh|Ch may inCIUde: Commission (FERC)
- - fields from Migratory fish, | rock pla
Tida Maintenance ) P . . 2020, EMEC Fall of
cubses cebles o elasmobranchz  sher -2 ¢ ENVironmental Impact Warness Grid-Connected
sensitive species. protect assessments Tidal Test Site, Fair
« Licensing documents Head Tidal Array,
e PacWave South Test Site
* Monitoring reports ;
* OES-Environmental project
metadata forms, etc.

14
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Online Demonstration of Tool

https://tethys.pnnl.gov/imanagement-measures



https://tethys.pnnl.gov/management-measures

Collison risk example

Displaying 1 - 29 of 29 managemsnt measures

Filter by Technology: Management Measure: Project Phase: Stressor: Receptor:
Tidal V_;i - Any - ¥ || - Any - '—‘ Collision risk b - Any - v
Zaarch: )
DD
Technology z::::t Stressor Receptor ::::ZE:EmE"t Advantages Challenges Project Documents
Could affect
power
production, is
expensive to
implement, Harrison et al. 2015, Orbital Marine Power
Mitigation, and does not 2010, European Marine Energy Centre
Monitoring, Could help reduce (EMEC) 2014, Keenan et al. 2011, Davison
o Design feature reduce/remaove scientific and Mallows 2005, Xodus Group 2019, Royal
E‘._ulhsmn Install a “detect rizk of collision uncertainty Haskoning and Sea Generation (Kyle Rhea)
risk and shut-down' with moving regarding the | Ltd. 2013, Aquamarine Power Ltd 2011,
?ﬂtEl’ltlE' gystem using blades and =nable nsk. Minesto 2016, Magallanes Renovables 2020,
Tidal ngratlnn & -:cu;zlisi::rn Marine active sonar and a route through J _ Churchill Barriers - Wave Overtopping and
Maintenance | -~ Mammals | other appropriate | the consenting ncertainty Tidal Flow Energy Capture, Pelamis Wave
with monitoring Drocess, around effects | pouer P2 Demonstration at EMEC, EMEC Fall
turbine equipment (e.qg., particulalrly at of ECIjI'I.EIF an of Warness Grid-Connected Tidal Test Site,
Plades. Marine Mammal high sensitivity sens!twe Strangford Lough - MCT (SeaGen),
Detections Sonar | locations. SRS, Strangford Lough - MCT (SeaGen), EMEC
System [MMDS]). Mot certain Billia Croo Grid-Connected Wave Test Site,
how often Kyle Rhea Tidal Stream Array Project,
‘shut-downs’ Oyster 800 at EMEC
would be
required.

...Read more

ENUIRONMENTAL

Relevant
documents

OES-
Environmental
metadata
forms



Please fill out our 3-minute survey!
https://www.surveymonkey.com/r/\VZ38YLP
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https://www.surveymonkey.com/r/VZ38YLP
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Thank you!

Andrea Copping
andrea.copping@pnnl.gov

Mikaela Freeman
mikaela.freeman@pnnl.gov

Ibon Galparsoro
Igalparsoro@azti.es

Zach Barr
zbarr@kearnswest.com

U.S. DEPARTMENT OF

NoENERGY

NATIONAL LABORATORY
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