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» Drivers of marine energy development are
clear:

B Need for reliable low carbon energy sources,
mitigate climate change

B Renewable energy standards in many nations,
regions
B Secure energy generated locally
BUT
» Stakeholders have concerns about potential
Impacts
» Regulatory/consenting processes are not
well established e -
DRIVEN BY:

» New, largely unknown technologies with
unknown potential for harm

» New use of ocean space, many other users

» Insufficient knowledge of ocean environment
in high energy areas

»..Sencerns about marine species already
under stress




Annex IV — A Concept in Sharing Information and
Analyses Internationally

» Phase 1: 2010 — 2012

B OES ExCo approved Annex IV Phase 1 in 2009
Proposed by US; US Dept of Energy as Operating Agent
Other US federal partners: BOEM, FERC, NOAA

Seven Annex IV nations: US, New Zealand, Canada, Denmark, Spain, Ireland and
South Korea

Focus on information gathering, developing data platform, analysis of key
interactions
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Annex IV — A Concept in Sharing Information and
Analyses Internationally

» Phase 2: 2013 - 2016
» Approved by OES Ex Co in 2013

» Twelve member nations: US, New Zealand, Canada, Spain, Ireland, Portugal,
UK, Japan, China, Norway, Sweden, South Africa.

Emphasis continues on information gathering, sharing, analysis
Also creating a commons, gathering place
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Annex |V case studies, workshops, webinars, o mess
expert forums, Tethys

» Annex IV report: case studies of key interactions

» Series of workshops, building towards scientific understanding
» Webinars on environmental effects

» EXxperts forums on specific scientific questions

» All hosted on Tethys (Tethys.pnnl.gov)

Enter your keywos ‘Search

HOME ABOUT ~ TETHYS CONTENT ~ CONNECTIONS * BROADCASTS * BLOG HELP ~

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

Environmental Effects of Renewable Energy from the Sea
Featured Links

Welcome to Tethys What is MHK? What is Annex IV? What is Offshore Wind? Enviros tal Ressarch - Series:
Tidal Energy Research in the Bay of Fundy

As industry, academia, and government seek to develop new renewable energy sources from tides, waves, and offshore Tips for Tethys

wind, potential environmental effects must be evaluated and measured to ensure that agquatic and avian animals, habitats,

and ecosystem functions are not adversely affected, nor that important coastal and ocean uses are displaced.

EIMR International Conference 2014
Final Annex IV Report 2013
Contributing to Tethys

November ., L.~



Annex IV Report, 2013

Three Case Studies:

» Interaction of animals with tidal
blades

» Effects of underwater noise from
wave and tidal devices

» Changes to physical systems
from energy removal

» An update planned for 2016
“State of the Science” report

November 20, 2014
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Envircnmental ERects af Marne Enengy Developmeant
anound fhe Warld
Annex ' Final Report

January 2013

----------------------




7

Workshops Pacific NoGZ== T

Proudly Operated by Battelle Since 1965

“ome | workhop | lowtin

2007 Ecological Effects of Wave Energy Newport OR, US
Development in the Pacific Northwest

2010 Environmental Effects of Tidal Energy Seattle WA, US
Development: Proceedings of a Scientific
Workshop

2013 Instrumentation for Monitoring around Seattle WA, US

Marine Renewable Energy Converters:
Workshop Final Report

2014 Best Practices for Monitoring Environmental Stornoway, UK
Effects of Marine Energy Devices

2010 Annex |V program planning Dublin IE

2013 Annex IV review and planning phase 2 Dublin IE

November 20, 2014 7



Webinars, expert forums

Webinar

Annex IV Environmental Webinar #3: Tidal
Energy Research in the Bay of Fundy

Annex IV Environmental Webinar #2:
Interactions of Marine Mammals and Birds
Around Marine Energy Devices

Annex IV Environmental Webinar #1:
Instrumentation Workshop

DOE MHK Webinar #5: The Annex IV Project

DOE MHK Webinar #4: Acoustic Impacts

DOE MHK Webinar #3: Monitoring Technologies
and Strategies

DOE MHK Webinar #2: Aquatic Animal
Interaction with Marine and Hydrokinetic
Devices

DOE MHK Webinar #1: Environmental Data
Management, Cumulative Impacts and Risk
Assessment

November 20, 2014

Date

October 27,

2014

May 19, 2014

Jan 23, 2014

Apr 03, 2012

Dec 14, 2011

Sep 14, 2011

Aug 29, 2011

Jul 27, 2011
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Description

This webinar highlights the work being done by four scientists who focus their research on better
understanding the tidal energy resource and potential in the Bay of Fundy, and how tidal energy
developments there may affect the surrounding marine environment.

Presenters discussed several approaches to understand the interactions between marine mammals
and diving seabirds around wave and tidal energy devices.

An instrumentation workshop was held in June of 2013 to discuss the current state of the science for
environmental monitoring around MHK devices.

International data sharing efforts for potential environmental effects of marine renewable energy to
understand effects, minimize the potential for redundancy of efforts, and increase the efficiency of the
permitting and consenting process.

Anthropogenic noise production in the marine environment is a known stressor to many different
aquatic species.

Focus on developing methodologies for monitoring MHK devices post-deployment, including
monitoring framework development and the use of passive and active acoustics to monitor aquatic
animal behavior around MHK devices.

Discussing the probability and extent of damage occurring as a result of interaction between aquatic
animals and MHK devices.

Showcasing methods for dissemination of valuable environmental data.
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Environmental Monitoring, Regulatory Needs & Scientific Capabilities:
A Facilitated Discussion between Scientists, Regulators and Industry

Saturday, November 1%, 2014 (10:00 am — 4:00 pm)

KC Irving Environmental Science Centre (Lower Floor Classroom)

Acadia University

WORKSHOP AGENDA

[0:00 | Welcome, introductions and review of the agenda Anna Redden and
Andrea Copping
10:10 | Annex IV aims and imp of the workshop / relevance of prior webinars | Andrea Copping
/ key issues (noise impacts, collision/evasion/attraction, etc)
10:20 | Knowledge network aims and activities Raeanne Miller
10:30 | Addressing collision risk for marine mammals Carol Sparling
10:45 | Effects monitoring of fish at/near an ORPC turbine Gayle Zydlewski (web)
11:00 | Tracking the movements of large at-risk species at a turbine test site Anna Redden
11:15 | Health break
11:30 | Open discussion regarding challenges in All
1. Assessment of animal-device encounter probabilities
2. Detection of collision / evasion / attraction
12:30 | Lunch / Networking in Garden Room, Irving Centre
13:30 | Environmental sensor options, capabilities in high flow sites, and use | Brian Polagye (web)
of integrated multi-sensor platforms to detect effects / behaviour
13:50 | Continue open discussion, including regulator requirements for All
1. Environmental effects monitoring, sensor applications, filling
data gaps and making data accessible.
2. Understanding the transferability of effects monitoring results
o Between species (fish; marine mammals)
o Between sites
o Between MRE technology types
o Between different scales of development - demo projects vs
large commercial operations
3. Evidence of no deleterious effects on marine mammals and fish
o s this a reasonable expectation given detection limitations?
o How much monitoring is enough?
o How can adaptive management practices be applied? Nate Johnson (web)
o How do we know when we can “retire risk” for a species?
15:30 | Next steps
1. Workshop reporting and participant feedback Andrea Copping and
2. Maintaining open communication via future in person and Anna Redden
online meetings and Annex IV Tethys (study results, updates,
concerns, technology advances, advice, etc)
15:45 | Close of meeting
16:00 | Bus departs for Halifax (Prince George Hotel)
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» Opportunity to establish a dialogue between regulators and
scientists/developers

» Morning is to summarize what we the science is telling us

» Rest of day is to determine what is needed for regulators to feel
confident in permitting

» Many of the questions we will pose today were generated by the
regulatory community

The questions are a guide for discussion, not prescriptive
As new ideas, issues, come up, we can pursue them.

vy

v

Purpose is to start the dialogue, get everyone on the same page
Consider ways to continue this dialogue if it is useful

v

November 20, 2014 11
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» Other than the presentations, let’s keep it informal.

» However, we have very limited time, so all appropriate manners are
needed to keep us on track.

» Speak up, participate, let the group know what you are thinking.
» Get to know the people at your table and around the room.
» Andrea and Anna will facilitate; don’t make us work too hard!

» No comments will be specifically attributed to an individual

» Recordings are being made of the presentations, and maybe some of
the discussion.

November 20, 2014 12
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