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Today’s
Presentation

« Main Takeaway

* |ntroductions

« Challenges and Opportunities
« Offshore Wind Metadata

* Progress Update

* Live Demo

* Quick Data Conversation

* Next Steps

Vindeby - Denmark

AlphaVentus - Germany

Beatrice -Scotland

Block Island = United States




Introducing Offshore Wind Metadata on Tethys
New Resource: Offshore Wind Monitoring
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The Tethys Team has launched a new resource that details environmental
monitoring information for offshore wind farms around the world

https:/ltethys.pnnl.gov/offshore-wind-metadata

Log in | Register @

ABOUT v CONTENTv TOOLS-v CONNECTIONS-v BROADCASTS>v HELPv

JTETHYS

Offshore Wind Metadata

The Tethys team has partnered with IEA Wind’s WREN Initiative to collect information, or metadata, on environmental monitoring conducted at offshore wind
energy projects around the world. By making this information widely available, Tethys and WREN aim to advance global understanding of these effects and progress
the industry in an environmentally responsible manner. Annual updates are sought from project developers to ensure the information is reliable and accurate. If you
would like to submit a project, please fill out an Offshore Wind Metadata Questionnaire [v and send it to tethys@pnnl.gov =3,

Technology: Country: Status: Project Scale:

- Any - v || - Any - Vv || - Any - v || - Any - v

Search Metadata:

Title A Technology Project Manager Status Project Scale Installed Capacity

Alpha Ventus F|>.(ed Ofshore | Reutsehe Oifshore ~ Testield und Germany In Operation Commercial Farm 60 MW
Wind Infrastructur

Beacon Wind FD_(Ed Oishors BP, Equinor bisd States Planned Commercial Farm 1_23,0 MW Tt phoess
Wind of America similar second phase

Beatrice Offshore Fixed Offshore TR T United ) ,

Wind Farm Wind Equitix Limited Kingdom In Operation Commercial Farm 588 MW

Block Island Wind Fixed Offshore Grsted United States i Operation Commercial Farm 30 MW

Farm

Wind

of America


https://tethys.pnnl.gov/offshore-wind-metadata
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Pacific Introducing Offshore Wind Metadata on Tethys
Northwest  \Who IS doing this work?

Wh at i S Tet hyS ? . iy ‘\ uT v NTENT v T v CONNECTIONSv BROADCASTSv HELPV

) 4 s 3 % S
: S <& PO S \\“, Subscribe to the Tethys Blast, our bi-
:‘-3 TET Hvs C ok, v A e x5 weekly newsletter that highlights new

* Free knowledge hub with information and ST T ¢ e [ e
resources on environmental effects of wind and A
marine energy, includes 8,900+ documents

GET STARTED
ou are new to Tethys, start here to
KNOWLEDGE BASE

Access thousands of publications and
more, all in a searchable database.

 Managed by the U.S. Department of Energy’s
Pacific Northwest National Laboratory

e https://tethys.pnnl.qov

Aug 2023 o )

Mon Tue Wed Thu
11111

- ’) Sun Fri  Sat
Wh at I S WI QE N . MARINE ENERGY WIND ENERGY ’
6 7 8 9 10 " 12
12:00 j§ 8:00 Young Coastal S
16 17 18

Generating electricity from the sea Generating electricity from wind on land and at sea

« “Working together to Resolve the environmental
effects of wind ENergy” is a task under the
International Energy Agency Wind Technology
Collaboration Program

 Produces short science summaries, webinars, and
online tools, all hosted on Tethys

Addressin g environmenta | effects of marine ener gy

 https://tethys.pnnl.gov/about-wren



https://tethys.pnnl.gov/
https://tethys.pnnl.gov/about-wren
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Pacific Introducing Offshore Wind Metadata on Tethys
Northwest  Challenges & Opportunities

Challenges
 Difficult to find environmental monitoring reports and data
* Monitoring reports are often lost
- Data is often distributed or not available
 Differing levels of data consolidation and sharing by country

Opportunity
 International trust for Tethys and WREN
« Can aggregate reports and data across multiple platforms
« 11 years of experience with marine energy metadata
* New offshore wind industry in the United States




Pacific Introducing Ottshore Wind Metadata on Tethys
Nortwest  What are Offshore Wind Metadata?

Part n er I n g WI t h W RE N y t h e Tet hyS team I S ABOUT~ CONTENTv TOOLS~v CONNECTIONS~ BROADCASTS~ HELP v

Home » Content » Offshore Wind Metadata » Hornsea 2 Offshore Wind Farm

C O I I e C t I n g I n f O r m at I O n O n e n V I r O n m e n t aI Partnering with WREN &, questionnaires are sent to offshore wind energy developers around the world who are involved in environmental monitoring. This page
- - - provides contextual project information and highlights environmental monitoring, providing links to available data and reports. Content is updated annually.
monitoring conducted at offshore wind .
. Hornsea 2 Offshore Wind Farm
energy projects around the world.

Hornsea 2 was the world’s largest wind farm when it came online on August 31st, 2022, with 165 Siemens
Gamesa SG 8.0-167 DD turbines and monopile foundations made by EEW, for a total compacity of 1.32 GW.
The farm covers an offshore area of 462km2 and is located directly next to Hornsea 1.

* Project description and development timeline =

Hornsea 2 is located 89 km (55.302 miles) off the Yorkshire coast in the North Sea, adjacent to Hornsea 1. -
Hornsea 2 is located 55 miles east of the Port of Grimsby. The cable makes landfall at Lincolnshire’s 1 i
Horseshoe Point beach.

* Physical site details (location, water depth) Licensing Tnformation

+ 2020: Department for Business, Energy & Industrial Strategy (BEIS); Safety Zone Permit
« 2019: Department for Business, Energy & Industrial Strategy (BEIS); Decommissioning Programme Contents

() P rOj eCt d etai | S (C apaC i ty’ tu rbi n e m Od e I . etC . ) . (Zgég) DA:::ran:ennttfor Business, Energy & Industrial Strategy (BEIS); Development Consent Order

* 2016: Department for Business, Energy & Industrial Strategy (BEIS); Development Consent Order
(DCO)

PY R e I ated e nvi ro n m e ntal pape rS an d re po rtS « 2016: Marine Management Organisation (MMO), Deemed Marine Licences (DML}

Project Timeline

. Description
. Location
. Licensing Information
. Project Timeline
. Environmental Papers and Reports
. Baseline Assessment: Hornsea 2 Offshore
. B . . « August 2022: Hornsea Two becomes fully operational Wind Farm
P S h O rt S u m m arl eS Of e nVI rO n m e ntal m O n Ito rl n « October 2020: Offshore construction begins 7. Post-Construction Monitoring: Hornsea 2
g « April 2019: Onshore cable installation work begins Offshore Wind Farm
» July 2018: Construction of onshore substation commenced

con d u Cted d u ri N g b ase | | ne assessments , « April 2018: Site investigations offshore and enabling works on the onshore substation commenced

AW N

* September 2017: Contract for Difference awarded to the Project and Final Investment Decision made Wind Project Site
. . = = = « August 2016: Secretary of State grants Development Consent Order
C O n Str u Ctl O n O p e ratl O n S & d e C O m m I S S I O n I n g « October 2012: Environmental Impact Assessment Scoping Report Title: Hornsea 2 Offshore Wind Farm
] 1 Status: In Operation

Environmental Papers and Reports Project Manager:  @rsted

.

Hornsea 3 Environmental Monitoring Plan for Impacts Associated with Cable Protection Turbine D p

* Links to relevant documents and publicly

Hornsea Project Two Offshore Wind Farm Decommissioning Programme (@rsted 2019) Frre e s Bl T, SO

I « Report on the Implications for European Sites Proposed Hornsea Offshore Wind Farm (Zone o oo A ¢ 31 2022
aval a e a aS e S 4) - Project Two (The Planning Inspectorate for England and Wales 2015) peration i MEHEs ey

.

« Hornsea Project 2 Environmental Impact Assessment (Smart Wind 2012) Info Last Updated: July 13, 2023
« Behavior of Scandinavian Bats During Migration and Foraging at Sea (Ahlen et al. 2009) Contact: Info
+ Co-Occurrence of Cetaceans and Seabirds in the Northeast Atlantic (Skov et al. 1995) (login for email address)

60 Minutes Video &

.
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Introducing Offshore Wind Metadata on Tethys

Developing Metadata Forms Project Count
 Format reviewed by the U.S. Department of « 20 project sites included so far, including most
Energy, the U.S. Bureau of Ocean Energy planned or underway projects in the U.S.

Management, and WREN members « Additional projects from a mix of countries

Forms drafted by PNNL researchers using
publicly available information (e.g., project
websites, reports, papers, news articles)

« Aiming to highlight key and unique projects,
Including the largest developments, the first
floating farms, and decommissioned farms

Reviewed by project developers (annually)




Pacific Introducing Otfshore Wind Metadata on Tethys
Morthwest  Live Tour

Log in | Register Q
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Offshore Wind Metadata

h tt S " //teth S n n I O V/Offs h O re The Tethys team has partnered with IEA Wind’s WREN Initiative to collect information, or metadata, on environmental monitoring conducted at offshore wind
p n v n D n q energy projects around the world. By making this information widely available, Tethys and WREN aim to advance global understanding of these effects and progress
- - the industry in an environmentally responsible manner. Annual updates are sought from project developers to ensure the infermation is reliable and accurate. If you
would like to submit a project, please fill out an Offshore Wind Metadata Questionnaire [+ and send it to tethys@pnnl.gov =,

-wind-metadata

- Any - VH-Any- "H-Any- V‘

- Any - v
Search Metadata:
Name Project Manager Country Technology Project Scale Capacity Status
Deutsche Offshore - Testfeld Fixed Offshore i .
Alpha Ventus Germany Commercial Farm 60 MW In Operation

und Infrastructur Wind

Atlantic Shores EDF Renewable Energy, Shell >2500 MW (1500 MW
n United States @ Fixed Offshore .
Offshore Wind Renewables and Energy of America wind Commercial Farm currently under contract to Planned
South Solutions New Jersey)
. United States | Fixed Offshore i 1230 MW first project,
Beacon Wind BP, Equinor . _ Commercial Farm L . Planned
of America wind similar second project
Beatrice Offshore United Fixed Offshore
| " r Equitix Limited . ‘ D,( r Commercial Farm 588 MW In Operation
Wind Farm Kingdom Wind
Block Island Wind United States = Fixed Offshore . .
@rsted R R Commercial Farm 30 MW In Operation
Farm of America Wind
Coastal Virginia ) ) . .
- i United States @ Fixed Offshore = Demonstration, 12 MW pilot, 2.6 GW Under
Offshore Wind Dominion Energy R R : . .
of America wind Commercial Farm commercial Construction
(Cvow)
United States | Fixed Offshore
Empire Wind BP, Equinor ! . D,( r Commercial Farm 2070 MW Planned
of America wind
Firefly Floating Floating i
Wind Farm Equinor Korea South Offshore Wind Commercial Farm 750 MW Planned
Hornsea 1 Wind United Fixed Offshore
r ! Drsted i ! I),g r Commercial Farm 1218 MW In Operation
Farm Kingdom wind
Hornsea 2 Offshore United Fixed Offshore
sted Commercial Farm 1320 MW In Operation
Wind Farm 2 Kingdom Wind ret r perati
Kitty Hawk North United States @ Fixed Offshore
'_ y Haw r Avangrid Renewables ! . I)_( r Commercial Farm 1000 MW Planned
Wind of America wind
Diamond Green Limited,
Moray East Offshore United Fixed Offshore
.r Y r Ocean Winds, Three Gorges . ‘ D_( r Commercial Farm 950 MW In Operation
Wind Farm Kingdom Wind
Dam
United States @ Fixed Offshore
Ocean Wind 1 PSEG Power, @rsted ! R I)_( ) Commercial Farm 1100 MW Planned
of America Wind
Avangrid Renewables,
United States | Fixed Offshore
Park City Wind Copenhagen Infrastructure Commercial Farm 804 MW Planned

of America wind
Partners (CIP) n !

United States  Fixed Offshore

P TR D R 1 [ S 1 T T - A RANAS R 1


https://tethys.pnnl.gov/offshore-wind-metadata
https://tethys.pnnl.gov/offshore-wind-metadata
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« Sharing challenges are not just technical
« Don'’t forget discoverability!

Reports # data

The value of raw data

Are there any topics you think were missing from this year’s conference?
401 responses R

other activities” impacts

more emerging countries

substation  cumulative impacts
alternative effects Scsatcindontiastion

conservation priorities g
raw materials
g 2 o e accomplishments.
human diversity = region requi ts coehe guideline counterfactuals
chemical pollution & eney capects stokeholders
decomission impacts s communicatior underwater monitoring tec flora accumiative bat impact
. jecommissioning  politicians mountain or sea for cww benthic compensation decommission impact Sttt o
relevance o
§ pid expansios R floating turbines lower trophic levels 2 g 8
§ compensationarea  fishing tri 2 o 8
2 »  bottom-up effects pooperction  Poloywis £ £ 2 3 rsparency NEXRAD LEVEL-11
wind e st : 5 St g 835 ¢ KSGF - SPRINGFIELD, MO
: £ 3 3 :
. social aspects ) co-existence roctmalbirds € & 2§ emergingmarket 05/22/2011 22:43:51 GHT
fence cooperation 2 Q h system integration 2 3
G AiMeRasRs 8 benthic ® oceanograpny s e e ¥
N iy
restoration _ €Xtinctionrisk o south america C ) ' r " n I ng invertebrates Plankton  aitemativestowind -
- ocial — sad ne abitat loss olicy change g b
£ waterduinglinch wet storage = - B . okt tannc ey o0 botomup £ =
s = benthicimpacts 5~ O O S Gr” l P transmission S § £ reguiation
representation  atmosphere 8 2 ni P . 2 5 3
I e Q % pre planning A 3
.. 8 £¢522 8 e insects o rolinators 1 R 30
. activism  seamammals el _8 O — IS e 4 sustainabilit offshore decision uptake g :gg
eterens
& $§ 5§ ° benthicbiodversty O ® T £ . g O S C""}"L“‘u"”"“(s best practices 350
fpllmem =D 82707 enthos - - g Tttt padiocten i
E 3 8 & socialissues
s £ 0 landscapes 51 (2] power cable +35
R B g4 02 global south gu ewtemmets  poasevewonsnects e
b -] O & oeribactives o
5 s govermnment perspective: 0% 85 . transmission lines climate change imy bei
ife cycle C o el pact I8
Tiying from the us or 5 gs g "o data-sharin gL = 5
& atmospheric effects g 38
PR LS PR A o)) 5] work with decision makers
oy . Ipolicy o decisionmaking bottom up effects ]
light effect onmarinelife engage policy moker: g mrine planning foous G noR-vartebabes habitat destruction afica  humanimpacts e
x fong term post-operation pinnipeds  9reen-green dilemma
application at nat scale non-competitive o i i introduced species land use change
Independence battery storage l opportuni ecosystem effect: ecosystem approach
nature restoration ontogeny  more eco y B social iImpacts eef effects good or bad
nolsemitigation 2 habitatspecificresponse 00" techno ecological pex benthos dynamic
"
, methos minirig materiok
translate science-policy - OB s ) =
data transp y cumulative eff at:
validation techniques energy lost when implemen
factory carbon footprint carcassdetectiondogs power line impact

avoidance rates
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Tethys Team’s Next Steps
* Adding more offshore wind metadata
« Seeking annual updates on forms
« Exploring data sharing architectures

We Need Your Help!
« We encourage feedback on the format or content
 We need developer contacts on projects with generic emails
 We are seeking reports and publicly-available datasets

If you would like to submit a project, please fill out the
metadata form template and email tethys @pnnl.gov!
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Thank youl!

Project Team

Jonathan W hiting, P.E.
jonathan.whiting@pnnl.gov

Hayley Farr
hayley.farr@pnnl.gov

Zara Miles
zara.miles@pnnl.gov

Linnea W eicht
linnea.weicht@pnnl.gov

Kayla Webb
kayla.webb@pnnl.gov



mailto:jonathan.whiting@pnnl.gov
mailto:hayley.farr@pnnl.gov
mailto:zara.miles@pnnl.gov
mailto:linnea.weicht@pnnl.gov
mailto:kayla.webb@pnnl.gov
mailto:tethys@pnnl.gov
https://tethys.pnnl.gov/tethys-blasts
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