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« WREN (Working Together to Resolve
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background

— WREN Hub

— White papers

— Outreach and engagement
« Opportunities for synergy.

An American bald eagle (middle
right) was part of research being
conducted at the National Wind
Technology Center at the National
Renewable Energy Laboratory
(NREL). Birds were released to
gather predetermined flight pattern
data (top right) from a crate attached

to an elevated man lift (bottom right). §
Photos by Lee Jay Fingersh and
Karin Sinclair, NREL
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International Energy
Agency (IEA) Wind Task 34

IEA Wind Program: 20 active
countries plus Chinese Wind

Energy Association, European
Commission, and WindEurope

Rebranded: WREN

Objective: facilitate international
, it _ collaboration to advance the

Wind turbines in Jura, Switzerland. .

Photo by Karin Sinclair, NREL underStand”']g Of the

environmental effects of offshore

and land-based wind energy

development.
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October 2015
Bern, Switzerland

March 2015
Berlin, Germany

Country
Canada

France

Ireland
Netherlands
Norway
Portugal

Spain

Sweden
Switzerland
United Kingdom

United States

‘December 2013
Trondheim, Norway

iea wind

June 2017
Gotland, Sweden

November 2016, Colorado, United States

September 2017,
Estoril, Portugal

Organization
Environment and Climate Change Canada
EDF R&D
BirdWatch Ireland
Rijkswaterstaat—Department of Water Quality
Norwegian Institute for Nature Research
STRIX, Environment and Innovation
Spanish National Research Council
Swedish Energy Agency; Vindval
Federal Office of Energy
Marine Scotland Science—Marine Laboratory
National Renewable Energy Laboratory
Pacific Northwest National Laboratory
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Working Together to Resolve
Environmental Effects of Wind Energy




Primmary Activities

« WREN Hub: publicly available
knowledge management system

« White papers: cover topics in
which information is not readily
available within the existing ! .
Iiterature that are useful to meet the adio.taaged golden eagl.
member country information needs Photo by Randy Flament, NREL 23585

« Qutreach and engagement:
utilizing a variety of strategies.
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WREN Hub

http://tethys.pnnl.gov/

» Support WREN meetings
» Develop white papers

COLLABORATE « Join collective work space

* Access environmental

» Share research information effects information

* Track ongoing research * Find experts
 Connect to social media  Search linked databases
* Manage events calendar Hub « Compare country-specific

» Convene topical webinars information

ACCESS
INFORMATION

<
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http://tethys.pnnl.gov/

Log In

ABOUT ~ TETHYS CONTENT ¥ CONNECTIONS * BROADCASTS

HELP ~

Are you new to Tethys? Check out Tips for Tethys
page to get started.

Tethys is a knowledge management system that actively gathers, organizes, and disseminates information on the
environmental effects of marine and wind energy development.

@ENErRGY @ES =

0 wind

1 you are new to Tethys, start here to leam
more

KNOWLEDGE BASE (@)

Access thousands of publications and more, in
a searchable database

MARCH 2016 :
Mon  Tee Wed The "

® : : .
Marine Energy wind Enerqy

Generatng electnait

m the sea

~ ' ' s » u
Generating electnoty from wind on land and at sea

Tethys Story

Up to Date Compendium of Sclence on Marine

Renewable Cnergy Effects Released

The Annex IV rstistive, under the Ccean

Enargy Systems (OES) colabaration has

released the 2016 State of the Scence 16port

on glvironmental effects of manne renewable
b development around the worid. The

Annex IV WREN

etweon wind and wilkdifo ntemat
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White Papers

Current topics

« Adaptive Management White Paper
(published 2016)

« Considerations for upscaling individual
effects of wind energy development z
toward population-level impacts on wildlife
(submitted to journal in early 2017)

« Environmental risk-based management
« Cumulative effects analysis

« Green versus green (reconciling climate
mitigation, water savings, and other global
environmental benefits with local IMPacts — Wyeoime phace by Lie parker.

. . . Wyoming Game and Fish Department, (top)
on wildlife and habitat) NREL 20645 and (bottom) NREL 20646
 Interrelationships of all topics.
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Adaptive Management White Paper

» The WREN Hub site* for the Adaptive Management White Paper
contains the following items:

B Summary of the report

M Link to the white paper

B Fact sheet describing the white paper

B Translated to French; more translations in the future.

Adaptive Management for
Wind and Wildlife Interactions

ADAPTIVE MANAGEMENT
daptive (AM)ise X based egproach thatisused  AM IS DEFINED
to reduce scientific uncertainty, and has been applied to many types of development  FOR THIS

including filling of wetlands and various forms of renewable energy. AM has been identi-  AMALYSIS AS:

fied as a tool to advance the wind energy industry, although its application in practice has  “Adaplive Management

December 2016

been limited AM has primarily been actively implemented in the United States, while s a docision process
other nations have applied some of the principles of AM. Many wind energy projecteuse  thal promotes flexible
the mitigation hierarchy or the precautionary prineiple to guide development, both of decision making that
which focus on mitigating or avoiding project-related risks or impacts. Overall, AM allows a0 be adjusted in the
. wind energy prejects o adapt monitoring and mitigation over time, leading to improved  face of uncertainties as
I EA w I n d Ta S k 34 decision-maldng The WREN nations have developed a white paper on AM that explores ouicomes from man-
how AM principles are used by the wind energy industry in several nations, and identi- ‘agement actions and
fies ways the process and its implementation may be improved See hitps:/jtethys pnnlgov/  other everis become
Assessing Environmental Effects (WREN) about-wren and htpsy/www. izawind org/ask_34 hml for more information better undersiood

Careful monitoring
BENEFITS AND CHALLENGES OF  The implementation of AM inwind energy  of these outcomes
IMPLEMENTING AM / hall , including & ien-
Contidersble benefics  Universel lack of legislation and regulations  finc 0
that require and define AM, s well a¢ alack  helps adjust palicies

Adaptive Management

can be gained from

White Paper

* https://tethys.pnnl.gov/publications/assessing-environmental-effects-wren-white-paper-adaptive-management-wind-enerqy

implementing &M for
wind energy farms,
ingluding reducing
sclentific uncensinty
and improviag poli-
cies and practices for future development.
Because AM is a flexible and adaptive pro-
cess, it allows projects to move forward in

of toals to assist with consictent implemen—
tation. Wind encrgy developers applying AM
to their projects ave faced with having to rec-
oncile & adaptable and flexble AM process
with one that might impact project financ -
ing and efficiency of the permitting process

Efforts to prescribe mitigarion meacures and
reduce financial uncertainty up front can

the face of uncertainty by using hypothesis-

driven data collection to learn from previous
improve i i

be inflexible end potentially
coste. On the other hand, it can be difficult

By doing so, lessons learned can be applied

wa iaptive proces, then curtail
or alter operations, once power purchase

or operations as part
of aniter

process” —NRG 2004;
Williams et al. 2000

. The Nasons Academics
o future wind energy developments. contracts or agreements are signed These Washington, 0.C
Implementing AM for Wind eaergy hasthe  alterations could lead to incressed costsor Wik, 8. Som. R
potential to help advance the Industry while  loss of production. Most wind enerzy proj-  Wengrat Toolie
ing envirapenen i ok e
reducing e ital effects. ects face the combined challenges of the cos  Jepariment ot
of implementing AM, including engoing Masagement Warkis Gocup,
] 2 i and potentiel  USD
Washiogion, D

lose of revenue due to sirigation



https://tethys.pnnl.gov/publications/assessing-environmental-effects-wren-white-paper-adaptive-management-wind-energy

Outreach and Engagement

Activities:

« Short science summaries
« Webinar series

Fact sheets
Conferences/meetings
Targeted workshops el 2
Expert forums. S telen T

Researchers conducting bat fatality monitoring at a wind
energy facility. Bat carcass being recorded for future data
analysis.

Source: Arnett, E., M. Schirmacher, M. M. P. Huso, J. P.
Hayes. 2009. Effectiveness of Changing Wind Turbine Cut-
in Speed to Reduce Bat Fatalities at Wind Facilities; 2008
Annual Report. Prepared for the Bats and Wind Energy
Cooperative and the Pennsylvania Game Commission.
http://www.batsandwind.org/pdf/Curtailment 2008 Final_Re

port.pdf



http://www.batsandwind.org/pdf/Curtailment_2008_Final_Report.pdf

Short Science Summaries

« Summaries provide an overview of
research

* Recent summary focuses on harbor
porpoises (Phocoena phocoena), a
small and abundant cetacean species

 Most concerns about offshore wind
energy and harbor porpoises are
associated with construction activities
(pile driving in particular).

WREN SHORT SCIENCE SUMMARY

WORKING TOGETHER TO RESOLVE ENVIRONMENTAL EFFECTS OF WIND ENERGY

Harbor Porpoises and Offshore
Wind Energy

THE SPECIES

Hazbor porpoises (Phocoena phocoena) are &

waters of the northem
prefer shallow, o
the bottom on smell
taceans. The populati
not of concem. Repeat s
last two decedes of the relatively coastal
North Sea population off Western Europe
suggest that this local population is healthy.
The status of populations on the east and
west coasts of Canada and the United States
are largely unknown.

nding and managing the effects of offshore wind

bor porpoise populations is introduced below.

THE MECHANISM OF SPECIES
RISK FROM WIND ENERGY

Most concemns about offshore wind energy

particularly if pile
| turbine foun-
sive sounds may

's survival and reproduc-
mificance of the effect likely

differently in important feeding areas than

in other ). These effects on individu-

als could lead to impacts at the population
level. Studies have demonstrated that species
abundance typically retums to previous levels
soon after pile driving ceases. Some studies
have recorded either long-term reductions
or increases in abundance once & wind farm
has begun operations. However, confidence
in all these results is often low owing to the
challenges of distinguishing between natural
variatiability and the wind farm effect.
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https://tethys.pnnl.gov/short-science-summary-harbor-porpoises-and-offshore-wind-energy

Eleven webinars have been held to date

Topics: birds, bats, marine mammals, tools,
models, and other research

Webinars cover international perspectives
All are recorded and posted on WREN Hub

Webinar #12—September 20, 2017:
“Upscaling Wind and Wildlife Individual

Interactions to Population-Level |mpacts_” Dr. Ross McGregor, senior ornithologist, Natural Power
Consultants, on a presentation entitled “Results of

Ornithological Analysis for a UK Offshore Wind Farm”

Screenshot of Irish Terrestrial Bird Sensitivity Map for Wind Energy
(Source: http://maps.biodiversityireland.ie/#/Map) discussed by Sinéad
Cummins from Bird Watch Ireland in a presentation entitled “Bird
Sensitivity Mapping for Wind Energy Developments in Ireland” during
WREN webinar #4. Development of a marine version of this sensitivity
map is in discussion.

7 WRET\I Webihérgf http://tethvs.pnnl.qov/environmental-webinars
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http://tethys.pnnl.gov/environmental-webinars
http://maps.biodiversityireland.ie/#/Map

Products and Presentations

Products include:

« Manuscripts for journals
* Fact sheets

» Slide decks

 Tethys stories

Presentations to different audiences, such as:
 Industry groups
« Scientific conferences:

« National Wind Coordinating Collaborative Research
Meeting

« Conference on Wind Energy and Wildlife Impacts
« European Wind Energy Association
Multistakeholder groups
(‘- Conservation organizations. ;
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Opportunities for Synergy

« Coordinate activities

» Cross-reference networks

» Create partnership

« Knowledge sharing (WREN Hub)
* Webinar series

« Qutreach and engagement

« Contribute/review white papers.
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Questions?

Contact information: .
NREL's Environmental Research Portfolio Project Lead
IEA Wind Task 34 (WREN) Operating Agent
Email: karin.sinclair@nrel.gov g et
Phone: +1-303-384-6946 |

\-A./

IEA Wind Task 34
http://www.leawind.org/task 34.html

WREN Hub
http://tethys.pnnl.qov/

A flock of black-tailed godwits (Limosa
limosa) fly past Cahore Wind Farm in
southeast Ireland.

Image by Oran O’Sullivan

Notice: The IEA Wind agreement, also known as the Implementing Agreement for Co-operation in the Research, Development, and Deployment
of Wind Energy Systems, functions within a framework created by the International Energy Agency (IEA). Views, findings and publications of IEA
Wind do not necessarily represent the views or policies of the IEA Secretariat or of all its individual member countries.
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