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Wind Energy

Tethys: Enhancing the Understanding of
Environmental Effects of Wind Energy

Tethys is a publicly accessible online knowledge base that facilitates the exchange and dissemination of
information on environmental effects of wind (land-based and offshore) and marine renewable
energy. Tethys supports the wind community by sharing the knowledge needed to advance wind energy
development in an environmentally responsible manner.

Tethys provides land-based and offshore wind energy information and research findings that can support
siting, permitting processes, management decisions, and operational strategies while minimizing risk to
the environment, for use by researchers. regulators, device and project developers, and other
stakeholders. Tethys hosts scientific papers, reports, and other media; creates a collaborative space
for researchers, project developers, regulators, and other stakeholders; and provides a central location for
archived webinars, listing of events, contacts for individuals and organizations, and links to
related databases.

Tethys Knowledge Base & Map Viewer

Tethys hosts over 4,000 documents (peer-reviewed and grey literature) pertinent to the environmental
effects of wind energy. There are several pathways by which users can find content to suit their needs.
Documents available in the Tethys Knowledge Base can be filtered by content type (e.g., journal article,
conference paper), technology type (land-based or offshore wind), or specific environmental effect (such
as bat collisions). Documents that are geotagged can also be found by location on the Tethys Map
Viewer. For more information on each of the tags used throughout Tethys, check out the Glossary.

Tethys Event Calendar

The Event Calendar highlights key events from around the world related to the development and
environmental effects of wind and marine renewable energy, including conferences, workshops, webinars,
and more. If you would like to recommend an event for the calendar, please email tethys@pnnl.gov =3,

Tethys Blasts

Tethys Blasts are bi-weekly newsletters that highlight new documents on Tethys; relevant
announcements, opportunities, and upcoming events; and news articles of international interest. Sign up
to join the mailing list here.

Tethys Stories

Tethys Stories provide insight into advancing the wind and marine renewable energy industries in an
environmentally responsible manner, contributed from individuals working in the field. The stories feature
information on new projects, interesting research findings, and international collaborations relevant to
wind and marine renewable energy development activities.

For more information on Tethys, visit the About Tethys page.

WREN

WREN (Working Together to Resolve Environmental Effects of Wind Energy) is a collaborative initiative of
12 countries under the International Energy Agency Wind Committee. WREN was established in 2012 to

address the environmental interactions of wind energy and wildlife. Tethys acts as a collaborative space

for WREN, hosting white papers, short science summaries, and webinars.

AT ERN W ahirm=re

New to Tethys?

We recommend you start by checking out the
Knowledge Base (our searchable database of
publications and other content), subscribing to
Tethys Blasts (our bi-weekly newsletter highlighting
recently added publications, events, and industry
news), and exploring more from there!

If you would like a bit of guidance, a Tethys Wind
One-Pager and Tethys Wind Webinar are aviilable
that showcase the wind-related content and resou
available on Tethys. Or, you can check out our Tips
for Tethys page!

And don't forget to register for a user account to

connect with others in the wind energy community!

Connections

The Organizations page lists the over 1,700
organizations, universities, and government agencies
from around the world that are involved with wind
and marine renewable energy. Each page highlights
all of the documents in Tethys affiliated with an
organization.

The Databases page lists external databases with
information relevant to the development of wind and
marine renewable energy around the world.

The Tethys Community page lists contact
information for all of the researchers, regulators,
developers, and other stakeholders who have
registered an account on Tethys and provided consent
to share their information.

Enhancing the Understanding of
Environmental Effects of Wind Energy

FTETHYS™

https://tethys pnnl.gov/
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The Knowledge Base provides access to documents and information about the environmental effects of wind energy, supporting the WREN initiative. Relevant
documents from around the world are compiled into a user-friendly table that displays all content available in Tethys. Results can be narrowed using the keyword
filters on the right, or with search terms entered in the text box. Content may also be sorted alphabetically by clicking on column headers. Some entries will appear

on the next page.

As an alternative to the Knowledge Base, check out the Map Viewer to access geotagged content in a spatial view.
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Geotagged documents
are also displayed in

the Map Viewer

turbines to minimise collision risk potential for a large
soaring raptor

Abstract

1.

Journal: Journal of Applied Ecology
Verreaux's eagles in any landscape where there are known nests. We apply our methods to operational e — S—
developments in South Africa to validate the model and demonstrate its ability in predicting actual :
.. L Pages: 12
collision mortalities.

4. Our collision risk potential (CRP) model included the variables distance to nest, distance to conspecific Publisher: British Ecological Society
nest, slope, distance to slope and elevation. Using our model, rather than a circular buffer, resulted Affiliation University of Cape Town,
in c. 4%-5% improvement in eagle protection while excluding development from the same amount University of Amsterdam
(but not shape) of area. For an equal level of eagle protection, our model can make c. 20%-21% more | Technology: Wind Energy, Land-Based Wind
area available for wind energy development compared to a circular buffer. Stressor: Collision

5. Exploring collisions at operational wind farms in South Africa we show that our CRP model correctly I — T a—

With the rapid growth of wind energy developments world-wide, it is critical that the negative impacts
on wildlife are considered and mitigated. This includes minimising the number of large soaring raptors,
which are killed when they collide with wind turbines.

. To reduce the likelihood of raptor collisions, turbines should be placed at locations which are least used

by sensitive species. For resident or breeding species, this is often delineated crudely through the use
of circular buffers centred on nest sites, which assume uniform habitat use around a nest site.

. Using GPS tracking data together with a digital elevation model we build and cross-validate a simple

generalisable model, to classify the spatial likelihood of wind turbine collisions for resident adult

predicted 79% of known collisions, while circular buffers (5.2 km radius) only captured 50% of
collisions.

. Synthesis and applications. We show that by using predictive models to account for habitat use instead

of simple buffers around a nest, a greater area of land can be made available for wind energy
development without increased mortality risk to raptors. Our predictive model can be used to provide
robust guidance on wind turbine placement in South Africa in a way which minimises the conflict
between a vulnerable raptor species and the development of renewable energy.

Map data ©2021 Imagery ©2021 NASA, TerraMetrics | 1000 km L1 | Terms of Use [/
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Journal Article

Title: A predictive model for improving
placement of wind turbines to
minimise collision risk potential for
a large soaring raptor

Author: Murgatroyd, M.; Bouten, W.;

Amar, A.

Publication Date: January 5, 2021

Document Access

Website: External Link

Murgatroyd, M.; Bouten, W.; Amar, A. (2021). A
predictive model for improving placement of wind turbines
to minimise collision risk potential for a large soaring
raptor. Journal of Applied Ecology, In Press, 12. DOI:
10.1111/1365-2664.13799
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* Marine Energy: The generation of renewable energy from tides, waves, currents, salinity, and temperature gradients in the oceans, seas, and rivers.

s Ocean Current Energy: Capturing energy from ocean currents.

* Ocean Thermal Energy Conversion: Capturing energy using temperature gradients across water depths.
¢ Riverine Energy: Capturing energy from river currents.

* Salinity Gradient Energy: Capturing energy from salinity gradients where freshwater meets seawater.

¢ Tidal Energy: Capturing energy from tidal fluctuations.

» Wave Energy: Capturing energy from waves.

* Wind Energy: The generation of renewable energy from the wind, either land-based or offshore.

* Land-Based Wind Energy: Capturing energy from onshore wind. 1
s Offshore Wind Energy: Capturing energy from offshore wind. DOCU ments are ta gged Wlth
relevant technology, stressor,
Stressors & Interactions an d rece ptO r ta gS

« Attraction: Increased presence of organisms to a device.

* Avoidance: Temporary or permanent voluntary absence of organisms from the area surrounding a device.
* Changes in Flow: A device impeding or altering the flow of water or air.

* Collision: Direct contact between an animal and a device component.

* Displacement: Potential for the loss of habitat due to disturbance or barrier effects.

+ Electromagnetic Fields: Physical fields generated by electrically charged objects.

* Entrapment: Large marine organisms feeling trapped by mooring lines, anchors, or cables.

« Habitat Change: Changes to the physical habitat around the device.

« Lighting: Artificial lighting added to devices for navigational safety.

* Noise: Sound generated during the construction or operation of a device.

Receptors: Receptors include the marine animals, habitats, and ecosystems processes in which a device is deployed.

s Bats: Mammals with webbed wings capable of true flight.
* Birds: A broad term that applies to all species of birds.

¢ Ground-Nesting Birds: Birds that nest and reside mostly on the ground.

* Passerines: The most common type of birds, known for perching.

* Raptors: Birds of prey that hunt and feed on large vertebrates compared to their size.
* Seabirds: Birds that have adapted to life within the marine environment.

* Shorebirds: Birds commonly found along shorelines, mudflats, and shallow water.

« Waterfowl: Birds with webbed feet for aquatic environments.

* Ecosystem Processes: The physical, chemical, and biological processes that link organisms and their environment.
« Fish: Migratory fish passing through the area and resident fish living near a device.
+ Demersal Fish: Fish live and feed on or near the bottom of oceans and lakes.
+ Pelagic Fish: Fish that live in the pelagic zone of oceans or lakes.
* Invertebrates: A broad term that encompasses both marine and terrestrial animals lacking a backbone.
« Marine Mammals: A broad term that encompasses cetaceans, pinnipeds, and others.

* Cetaceans: Whales, dolphins, and porpoises.
¢ Pinnipeds: Seals, sea lions, and walruses.

* Physical Environment: The area surrounding a device.
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Direct contact between an animal and a device component.

Any part of a renewable energy device that moves has the potential to have a deleterious effect on both
resident and migratory organisms. Collisions between animals and tidal or wind turbine blades could result in
injury or death, either by direct contact with the device or by pressure changes created around the moving
parts. The consequence of a collision with a blade may vary based on the rotational or mechanical speed of the
moving parts, the presence and density of animals in the area, the time of day, weather conditions, and the
ability of animals to sense and evade the device. Carcasses found around land-based wind turbines provide
an estimate of bird and bat fatalities, while it is much more difficult to estimate the effect of collisions with
offshore wind turbines. To date there have been no observed collisions of marine mammals or diving
seabirds with tidal turbines. Wave energy devices also have moving parts such as heave plates, flaps, and
other large heavy components that could potentially cause harm, although the likelihood is thought to be
extremely small. Collisions resulting in injury and death of individual animals with moving parts of devices
become particularly important if the loss of those individuals affect the stability and sustainability of the
population in the area.

Terminology pages provide a
description, photo, and table
of all the documents tagged
with the term

Total results: 836
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Collision risk modelling for tidal Horne, N., Marine
i _ January Journal . . I
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B . Murgatroyd, Energy,
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8 e Wind
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. December Energy, . . .
environment: Research and ETIP Ocean 2020 Report Tidal Habitat Mammals, Human Dimensions, Legal & o . .
strategic actions Wave’. Change, Noise Policy, Marine Spatial Planning O rga n |Zat|0 ns
Vulnerability of northern gannets Lane. J Wind ® Auth ors
to offshore wind farms; seasonal i December Journal Energy, . . .
... .. . Jeavons, R., ) Collision Birds, Seabirds
and sex-specific collision risk and Deakin. Z 2020 Article Offshore
demographic consequences T Wind
Enabling Renewable Energy While :::::Igy
Protecting Wildlife: An Ecological . ! . . .
T° el o s a co.oglca Copping, A., Land- . Bats, Birds, Fish, Marine Mammals,
Risk-Based Approach to Wind November  Journal Collision, . . . .
. Gorton, A., . Based . Human Dimensions, Social & Economic
Energy Development Using 2020 Article . Habitat Change
May, R. Wind, Data, Stakeholder Engagement
Ecosystem-Based Management
values Offshore
Wind
Changes in
Potential Environmental Effects of Copping. A Marine Flow, Collision, Birds, Physical Environment, Fish,
Marine Renewable Energy pping, A November  Journal Energy, EMF, Invertebrates, Marine Mammals, Human
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information
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Access thousands of publications and
more, all in a searchable database.
WREN (Working Together to Resolve Environmental Effects of Wind Energy), also known as Task C
ontents

34 ¥, was established by the IEA Wind & Committee in October 2012 to address environmental
issues associated with commercial development of land based and offshore wind energy projects. As

WREN products include:

* WREN White Papers

the operating agent for WREN, the US leads this effort with support from the National Renewable . . .
Energy Laboratory (NREL) #, the Pacific Northwest National Laboratory (PNNL), and the US WREN Shor_t Science Summaries ° Wh |te Pa pers
. . ; ) « WREN Webinars
Department of Energy's & Wind Energy Technologies Office (WETO). ; . .
» Knowledge Base and Map Viewer ° Short Science Summaries
The primary objective of WREN is to facilitate international collaboration and advance global * WREN Meetings .
understanding of potential environmental effects of wind energy. To support this effort, Tethys was * WREN Partners b Weblna rs

expanded to serve as a collaborative outreach and engagement space, and to disseminate knowledge * Contact Information

and information. While most WREN information and content is publicly accessible, some space is
reserved for WREN member nations for collaborative work, under password-protection.

To access member-only material, visit the WREN Members Page.

Countries Currently Involved in WREN (13):

Access the WREN

WREN White Papers

WREN is producing a series of white papers that address common problems facing wind and wildlife interactions, for which solutions are often elusive, and that do
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WREN White Papers

WREN is producing a series of white papers that address common problems facing wind and wildlife interactions, for which solutions are often elusive, and that do
not fall within the purviews of industry, regulators, or researchers. The list of white papers is available below. As each paper is produced, it will be made available on
Tethys. Each white paper is also summarized into a 2-page fact sheet, also available on Tethys. The summaries are translated into additional languages,
representing the WREN network. The following are completed or planned:

e 2016 Adaptive Management (Fact Sheet)
e 2019 Individual to Populations (Fact Sheet)
e 2020 Risk-Based Management (Fact Sheet)
e Cumulative Effects Assessment (In Progress)

WREN Short Science Summaries

WREN seeks to summarize the current state of the science on interactions between wind energy development (land-based and offshore) and wildlife. A series of
short science summaries are being prepared and made available for download on Tethys:

. Enhancing the Understanding of
Bat Interactions with Land-Based European Wolves and Harbor Porpoises and Offshore Brvitonn ontel Bifects S WEL Energy
Wind Energy: A European and North Wind Energy Development Wind Energy
American Perspective s L g hn

WREN Webinars

WREN hosts quarterly webinars on the environmental concerns that are of importance to the land-based and offshore wind energy industries, as a means to
effectively disseminate new information and research efforts to a large international audience of stakeholders. You can sign up to receive invitations to live
webinars here.

Presentations from past wind energy webinars are hosted on Tethys, along with the associated video, as well as questions and answers. Visit the archive.

Knowledge Base and Map Viewer

Tethys has collected over 3,600 documents related to the environmental effects of wind energy (land-based and offshore). All documents are available in a table
format via the Tethys Knowledge Base, which can be easily filtered to find documents relevant to specific searches such as document type, technology type, or
environmental effect. Any documents related to a spatial location have been geotagged and made available on the Tethys Map Viewer (note: the Map Viewer
contains only a subset of the documents available in the Knowledge Base).

WREN Meetings

As an international initiative with 11 countries participating, in-person meetings among WREN country representatives are an important aspect as we work together
to achieve the goals of WREN. These meetings occur twice a year, often in conjunction with related international conferences. The following is a list of all WREN
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. Factsheet: A Risk-Based Approach for Addressing Wind and
Pacific Mo " "
Northwest Wildlife Interactions using Ecosystem-Based Management
NATIONAL LABORATORY values

Factsheet and Short Science
Summary pages provide access to
the PDF and a table of documents
relevant to the subject

In the context of land-based and offshore wind energy development, Risk Based Management (RBM) _

examines the potential negative effects on birds, bats, terrestrial wildlife, marine mammals, other
marine organisms and the habitats or migratory pathways that support them. RBM has the potential to ensure Title: Factsheet: A Risk-Based Approach

that wildlife protection measures are focused on the factors that pose the highest risks, while maximizing the forAddressingWinclandiWild(ife
. Interactions using Ecosystem-
production of energy.

Based Management Values

The risk-based approach that most closely addresses aspects of the complex ecosystems that make up the Author: WREN
landscapes/seascapes of wind energy development is Ecosystem Based Management (EBM). EBM includes Publication Date:  May 1, 2020
effects of human activities as well as environmental and ecological factors, using approaches that embrace Technology: Wind Energy
holistic methods to include human needs and effects in an integrated view for managing resources sustainably.
Download the Risk-Based Management Factsheet 7 ) .
Access WREN’s Risk-Based
The Risk-Based Management Factsheet was created to provide a broad summary of the IEA Wind White Paper on A Risk-Based Approach for Addressing <@ .
Wind and Wildlife Interactions Using Ecosystem-Based Management Values. M anageme nt W h |te Pa per h ere
Contant Technolo Stressor Receptor
Type gy P
Strategic Environmental Assessment and the g i i Wind H””_‘a” Bimensiones,
oY Sriiclula i tiasantial SlaiRi Josimovi¢, B., Cvjeti¢, A, February  Journal Energy, Environmental
B = o " p p g Furundzi¢, D. 2021 Article Land-Based Impact Assessment,
of wind farms - European experience in Serbia i i
Wind Legal & Policy
A predictive model for improving placement of Wind
.p A e E 7 g P A Murgatroyd, M., Bouten, W., January Journal Energy, " )
wind turbines to minimise collision risk A Collision Birds, Raptors
: 2 Amar, A. 2021 Article Land-Based
potential for a large soaring raptor :
Wind
= are o . Wind . )
What's love got to do with it? Understanding Human Dimensions,
January Journal Energy,

Social & Economic

local cognitive and affective responses to wind Russell, A., Firestone, J.

power projects Wind Data

2021 Article Land-Based

Lawson, M., Jenne, D., Thresher, FoTm N ournal | Wind

R., Houck, D., Wimsatt, J., 2020 Article Energy Collision Bats
Straw, B.

An investigation into the potential for wind
turbines to cause barotrauma in bats
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Home » Broadcasts » Webinars for Marine and Wind Energy and the Environment

Webinars for Marine and Wind Energy and the Environment

Tethys hosts regular webinars pertaining to topic of environmental concern, as a means to effectively disseminate new information and research efforts to a large
international audience of stakeholders. Anyone is welcome to attend these live webinars and participate in a live question and answer session with the presenters.
Information for attending these live webinars is distributed to a public mailing list (separate lists for wind and water). Ongoing webinars on Tethys are sponsored by
OES-Environmental and WREN.

You can sigh up to receive invitations to live webinars here. <

Below is a list of past webinars, containing video/audio files of the presentations and Q&A sessions when available.

Search Webinars:

Content Selection:

- Any -
SPSpsSed Title DEY Description
By
Join the National Renewable Energy Laboratory (NREL) and Pacific Northwest National Laboratory
(PNNL) for a webinar discussing international efforts to address environmental issues associated
WREN Webinar February with commercial development of land-based and offshore wind energy projects. NREL will discuss
#18 WREN/Tethys Webinar 9 2021 the new phase for Task 34 of the International Energy Agency’s Wind Technical Collaborative

Program, also known as WREN (Working Together to Resolve the Environmental Effects of
Wind Energy).

Join us for the final webinar in a nine part webinar series titled Wildlife and Wind Energy:
Considerations for monitoring and managing impacts. This dynamic series of training webinars has
familiarized attendees with applied techniques for monitoring, permitting, reporting, and researching
December  [|and-based wind energy and wildlife interactions. Experts from government agencies, private
8, 2020 industry, academia, and NGOs have discussed important background information and address
research and regulatory considerations related to early stages of prospecting potential projects to
full operation.

Wildlife & Wind Energy
Webinar Series: Future
Wildlifg & Wind = Priorities for Wildlife &
Enerdy Wind Energy - Multi-

inar #9 stakeholder perspectives
on challenges and
opportunities

Wildlife & Wind Energy
Webinar Series: Economics
Wildlife & Wind of Wind Energy:

Energy Understanding wildlife

Experts from Invenergy, DNV GL, and Pattern will provide an overview of the process of securing

financing, budgeting, and contracting for wind development and operation. Additionally, our
November  speakers will discuss how the financing process relates to the adoption of minimization strategies
10, 2020 and conservation investments. This understanding can inform permitting and maximize conservation

Webinar #8 minimization in the .
context of development from wind energy assets.
and financing
Launched in 2019, the Portal and Repository for Information on Marine Renewable Energy (PRIMRE)
New PRIMRE was developed to serve as a centralized access point that enhances the accessibility and
New PRIMRE e BT e Octobar discoverability of information relevant to marine renewable energy (MRE) development and

Developments: New Features of Existing 28, 2020 operations in the U.S. Part two of this two-part webinar series will highlight new features of existing

Part 2 Knowledge Hubs PRIMRE Knowledge Hubs: Signature Projects, the Tethys Engineering Photo Library, and the PRIMRE
aggregate search.

This webinar provided an overview of each including benefits, challenges, considerations, and

Wildlife & Wind Energy species-specific applications. Representatives from industry and regulatory agencies shared

Wwildlife & Wind . .
Energy Webinar Series: Impact October perspectives on the role of these strategies in advancing wind energy and wildlife conservation.
Webinar #7 Reduction Strategies for 22,2020 Attendees also heard about a publicly available technology database and an exciting new tool in

Eagles and Bats development.

Wildlife & Wind Energy o o o ) ) . . )
| \Webinar Series: E.xpfarts ”.1. fl?!d monlltorlnlg ;nd slta.tlstlcall analy:o‘lfs_ rewewec.j thE key clo.n5|dt.araltlolnslwhen plarmlng’a

Subscribe to receive
webinar notifications
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Home » Content » Event Calendar » Wildlife & Wind Energy Webinar Series: Future Priorities for Wildlife & Wind Energy - Multi-stakeholder perspectives on
PaCific challenges and opportunities
Northwest Wildlife & Wind Energy Webinar Series: Future Priorities
NATIONAL LABORATORY - - = - -

for Wildlife & Wind Energy - Multi-stakeholder perspectives

on challenges and opportunities
Join us for the final webinar in a nine part webinar series titled Wildlife and Wind Energy: Considerations for

monitoring and managing impacts. This dynamic series of training webinars has familiarized attendees with

applied techniques for monitoring, permitting, reporting, and researching land-based wind energy and wildlife Title: Wildlife & Wind Energy Webinar
interactions. Experts from government agencies, private industry, academia, and NGOs have discussed Serles: Future Priorities for Wildlife
important background information and address research and regulatory considerations related to early stages & Wind Energy - Multi-stakeholder

. ) . . perspectives on challenges and
of prospecting potential projects to full operation. EEr IS

Webinar #9: Future Priorities for Wildlife & Wind Energy: Multi-stakeholder perspectives on challenges and Date: December 8, 2020 20:00-21:45
opportunities utc
Location: Online
The concluding webinar in this series will feature a multi-stakeholder panel with a forward looking focus: what Website: i
does evolving turbine technology, advancing deployment, and the climate crisis mean for the wind-wildlife Technology: Wind Energy, Land-Based Wind

regulatory landscape? What are the biggest challenges and priorities for this work given changing costs,

electrification of the grid, and more aggressive state renewable portfolio standards? How is each sector

preparing for the future (federal and state regulators, industry, researchers, etc.) to enable wildlife-responsible

wind energy development at the pace and scale needed to meet our climate goals? These questions will be

informed by input from you, the attendees, provided throughout the webinar series and through interaction with the expert panel.

@ Wildlife & Wind Energy Webinar Series: Webinar #9 - Future Priorities for Wildlife & Wind Energy (U ~»
Watch later Share

Wind is now America’s #1 renewable energy source
Generated 300 TWh of electricity—7.2% of 2019 generation

Wind’s Share of Electricity Generation

Webinar recordings are hosted
on Tethys’ YouTube Channel

Wind energy surpassed hydro in 2019 to

become the largest source of renewable
electricity in the country

6 states generated more than 20% of their L| n ks to re | ated eve ntS or

electricity from wind power in 2019

N other webinarsin a series are
lowa and Kansas generated more electricity
from wind turbines than any other ava||ab|e beIOW

technology

21 states produced at least 5% of their
generation from wind energy in 2019

0% w<1% M 1%w<s% B $%w<10% 10%w<20% W 20%w <30% [ 30% and higher
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Pacific Subscribe to Tethys

You can sign up to receive emails from the Tethys and Tethys Engineering projects. You can pick you preferences on which content to receive, selecting from the R .
Northwest egister for an account to:

following:
NATIONAL LABORATORY .
* Tethys Blast: Bi-weekly newsletter on the environmental effects of wind and MRE b Su bSCI‘I be
« Tethys Engineering Blast: Bi-weekly newsletter on engineering aspects of MRE
+ Marine Energy Content: Receive occasional notifications for upcoming opportunities and webinars about marine energy. ® Save prEfe rences

* Wind Energy Content: Receive occasional notifications for upcoming opportunities and webinars about wind energy.

* Link author profile
e Access contact informationin
| the Tethys Community

Email Address: *

First Name:

}(TH'HYQFB[AST

Role:

22 January 2021
Other v Tatns s oline owodgebae that s the xchange snd disesinationof Bi-weekly newsletter highlights:

on the env | effects of wind and marine renewable energy (MRE). The bi-
“eekl) Tethys Blast highlights new publications in the Terhys Knowledge Base: relevant
o i annuunc:mcnt_\ opporl\m:;c:and upcoming events: and ncv\u zn;lclc: o} m:;muml nterest. b A n n O u n Ce m e n tS
Subscription Options ORJIP Ocean Energ
* Upcoming Events

v has partnered with OES-Environmental to provide additional content. If
. you have specific content you would like circulated to the greater wind and MRE communities,
D Tethys Blasts: please send it to tethvsia panl gov for considk
Aseouncements MRE Documents MRE News . New Documents on Teth ys
Upcoming L Wind Documents Wind News

A

() Tethys Engineering Blasts:

D Marine Energy Content:
() Wind Energy Content: * International News

Announcements

@ PacWave Request for Information
The PacWave and Pacific Marine Energy Center (PMEC) team has released a Reguest for

Information (RFI) to solicit feedback from wave energy technology developers and stakeholders
on how the PacWave facility can best support testing needs. Responses are due by 2:00pm PST
(10:00pm UTC) on 12 February 2021.

NWCC 1o Retire

The N | Wind Coord: Collab (NWCC) will be retiring after 27 years serving

the wind energy and mldhte community. Starting February 2021, you can find NWCC .

sesources, incl webinar recordings, Wind Wildife Research Meeting You can contribute content
information, and more on Tethys and the American Wind Wildlife Institute (AWWI) website.

ETIPP Commusit Technical Asistnce by emailing tethys@pnnl.gov

The National Renewable Energy Laboratory (NREL) is now acceplting community technical
CY for the Energy Transitions Initiative Partnership Project (ETIPP), a

U.S. DEPARTMENT OF

Security & Privacy Visit Tethys Engineering EN RGY ‘g‘

iea wind


https://tethys.pnnl.gov/tethys-community
mailto:tethys@pnnl.gov
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Northwest  Tethys Development

« Content team locates, adds, and tags documents manually
* Developer team maintains and improves the website
* Very active In outreach (webinars, workshops, social media, SEO)

2010 2012 2013 2014 2015 2019
Planning Official WREN Migrated Added Upgraded
Initiated Launch Began to Drupal* Land-Based to Drupal 8

Wind

*Drupal is a flexible, open-source
. ' framework used by over a million websites
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Overview Jan 1, 2020 - Dec 31, 2020
Users = V5. Selectametric Hourly Day Week Month
® Users
1,000
500
February 2020 March 2020 April 2020 May 2020 June 2020 July 2020 August 2020 September 2020 October 2020 November 2020 December 2020

-

B New Visitor M Returning Visitor
Users New Users Sessions Mumber of Sessions per User | Pageviews Pages / Session

89,585 87,861 122,061 1.36 216,895 1.78
ey P e—re U EFRRPRRPPW G P YO e v e N o - Areetraiodt vy, | | oAt asmein

Avg. Session Duration Bounce Rate

00:01:54 65.13%
Ty S ST S TIPS btkreirmrime b ias bbby

o/ This map
W excludes 30K

users from U.S.

1 - 10.501
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» 12 questions sent to public Tethys mailing list h SurveyMonkey
= 86 responses

Offshore Wind

46.51% Regulator 15.12%

38.37% Other {ple§se 12.79%
specify)
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'n Fosters international
L . research and
- engagement to

Working Together to Resolve

ENVIRONMENTAL EFFECTS OF WIND ENERGY

Enhancing the Understanding of
Environmental Effects of Wind Energy

Environmental Effects of Wind Energy advan ce Wl n d ene rgy

WREN

depl Oym eﬂt th I’OU g h mg;rm hET“vﬂsnm;sisambmvmslﬂeomhmledgebase

that facilitates the exchange and dissemination of

enVI ron m ental i;:‘mmlx information on environmental effects of renewable

associated with wind e1 https://tethys. pnnl gov/ energy development, inchuding wind energy.
acts as a collabocative
Ppapers, shart science st

Jiteth ; ppocts the wind v by fad litating
):n?aﬁm;ﬁﬁ the lmowledge sharing needed to advance wind
energy develog tnan lly responstbl
WREN WEBINARS manner. Tethys has been developed to provid
WREN hosts a series of 1 sambect deush 2oth 21
Smemch S mds with inf and research findings thatcn smupport  AND) mrﬁ‘tmn %
stand wind and wildlife dting, permitting Aok and s Chi 3 v
ticesal audience. Visit b thonal strategies while rmintrmi: nvt- ATamty gvex 3,000 dxemmnt et et
mental-webinars tovie N ettt ek sl ek emnircamental effects of wind energy. There are several
ronment. . P
pathways by which users can find content to suit their
WREN WHITE PAPERS Tethys hosts scientific papers, repocts, and othermedia;  needs. Ik ilable in the Tetiys Knowledge Base
g WREN publishes white creates a collaborative space foo chers, wind can be easily filtered by coctent type (e g, joumal article,
that investigata wind a developers, regul and cther stakehalders; and conference paper), technalogy type (land-based oc off-
aCI I a eS a a an topics that ace not add peovides a central location for archived webinars, listing  shore wind), ce specific enviroomental effect (soch as bat
existing literature. Spe of events, foe individuals and arganizati cullisions). Deaunents that are geotagged can also be

iInformation exchange i e
on the environmental i
effects of wind energy
to inform design,
reduce environmental
effects, and facilitate
permitting
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National Renewable Energy Laboratory
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Pacific Northwest National Laboratory

Alicia M. Gorton, Ph.D., PMP
alicia.gorton nnl.qov

Jonathan Whiting, P.E.
jonathan.whiting@pnnl.gov

Hayley Farr
hayley.farr@pnnl.gov

v DE https://tethys.pnnl.gov
ot JAETHYST

Workmg Together to Resolve tet h y S g@ Q n n I . g OV
Environmental Effects of Wind Energy



mailto:cris.hein@nrel.gov
mailto:samantha.rooney@nrel.gov
mailto:karin.sinclair@nrel.gov
mailto:alicia.gorton@pnnl.gov
mailto:jonathan.whiting@pnnl.gov
mailto:hayley.farr@pnnl.gov
mailto:tethys@pnnl.gov

