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• Please keep your video off
• Stay muted unless you are speaking

• To ask a question, raise your hand
Or enter it into the chat box any time:

• The workshop will be recorded for our notes and will be edited for sharing 
to exclude comments and discussion. 

• We will also be using Google Jamboards to gather feedback, the link will 
be provided in the chat. 

Technical Notes for Zoom
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1. Continue to engage the marine 
renewable energy (MRE) community –
mainly regulators and advisors 

2. Share tools and resources to aid 
decision-making

3. Solicit feedback on OES-
Environmental efforts, notably the 
guidance documents, to understand 
applicability and usefulness 

Objectives of Today’s Webinar
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• Introduction and Background
 OES-Environmental 

 Risk retirement and data transferability
 Moving from science to consenting

• Guidance documents 
 Background document
 Country-specific documents 
 Stressor-specific documents 

 Evidence bases 
 Matrix
 Management measures tool

• Feedback and discussion
• Next steps 

Agenda
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• 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 for Phase 4

https://tethys.pnnl.gov/about-oes-environmental

OES-Environmental

https://tethys.pnnl.gov/about-oes-environmental
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• Energy harnessed from waves and tides, and other moving water, gradients
• Early stages of development, deployment, and commercialization
• Environmental concerns continue to slow consenting/permitting worldwide

Mooring line encounter

Changes in 
oceanographic systems

Displacement

Collision risk

Underwater noise

Electromagnetic fields

Habitat changes

Key stressor-receptor interactions:

Marine Renewable Energy (MRE)
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• New MRE projects informed by what is already known (data transferability) 

• For certain interactions, potential risks need not be fully investigated for every 
project (risk retirement)
 Agreement from MRE community on several interactions that can be retired for small 

developments (1-4 devices) 

• Important notes: 
 Does not replace/contradict regulatory processes 
 A retired risk can be reexamined in the future
 Site-specific data may be needed for new projects

https://tethys.pnnl.gov/risk-retirement
https://tethys.pnnl.gov/data-transferability

Questions?

Data Transferability and Risk Retirement

https://tethys.pnnl.gov/risk-retirement
https://tethys.pnnl.gov/data-transferability
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Evidence bases

Data transferability 

Guidance documents
Available data and 

information

Risk retirement

Moving from Science to Consenting Processes
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• Guidance documents developed to:
 Bridge from scientific evidence to regulatory use 
 Provide guidance that fits most nations’ regulatory schemes
 Make information accessible
 Not intended to replace any regulation or national guidance

• Organization of the guidance documents:
 Scheme for categories of regulation
 Overview flowchart
 3 types of guidance documents:

Background
Country-specific
Stressor-specific

https://tethys.pnnl.gov/guidance-documents

Guidance Documents - Overview

https://tethys.pnnl.gov/guidance-documents
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Progress on Guidance Documents to Date
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4 categories of regulation that fit most countries:

• Each category includes: 
 Explanation of the category
 Relevant information for consenting

 Baseline information
 Risks specific to regulatory category 

Background Document – Regulatory Categories



Species and/or 
populations at risk 

• Includes protected species (endangered, threatened, 
etc.) and commercially, recreationally, and/or culturally 
valuable species

• Baseline information: data to inform if species live 
in/migrate through area, and if may be affected by MRE
 Characteristics of species and MRE project site 

• Potential risks: impacts from underwater noise, habitat 
change, and electromagnetic fields; collision; 
entanglement; or displacement 
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Regulatory Categories – Example 
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Environmental Consenting for Small Numbers of Marine 
Renewable Energy (MRE) Devices

1. Project scoping completed by developer, potential for 
consultation with regulator/advisor

2. Application submitted by developer

3. Regulator and advisors evaluate information for 
environmental assessment

4. Regulator and advisors may request additional data collection

Project modified 
to receive consent

Project 
abandoned

Project 
consented

Background Document: Framework
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• Do the four regulatory categories make 
sense? 
 Anything missing? 

• How could the framework for applying the 
guidance documents be helpful during 
consenting processes? 
 Would you recommend it to developers? 

• How might risk retirement and data 
transferability be helpful during consenting 
processes? 
 Have you already applied these concepts in 

practice? 

Discussion Topics Questions?
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• Compile environmental regulations relevant for MRE in OES-
Environmental countries 
 Aimed for use by developers, with application for larger MRE community

• Includes information on: 
 Regulatory jurisdictions
 Agencies/regulatory bodies with jurisdiction over MRE projects 
 Key regulations/statutes for environmental effects of MRE by four categories
 Additional information on marine spatial planning, adaptive management, etc. 

https://tethys.pnnl.gov/guidance-documents-country-specific-documents

Country-specific Documents

https://tethys.pnnl.gov/guidance-documents-country-specific-documents
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• Bring together current knowledge on stressor-receptor interactions 
• Developed for 4 interactions

• Includes: 
 Background information on the interactions 
 Links to existing data and information: 

 State of the Science report, Tethys Knowledge Base, evidence bases, matrix
 Pathway to risk retirement 
 Recommendations 

Stressor-specific Documents
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Background: 
• Move between interaction 

to regulatory category

• Potential for habitat 
alteration, loss, or 
creation

https://tethys.pnnl.gov/publications/stressor-specific-guidance-document-habitat-change

2020 State of the 
Science 

Tethys Knowledge 
Base

Monitoring 
Datasets 

Discoverability 
Matrix

Evidence Bases

Example: Habitat Change

Existing Data and Information: 

https://tethys.pnnl.gov/publications/stressor-specific-guidance-document-habitat-change
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• Key research papers, monitoring reports, and documents to inform risk 
retirement 

• Reviewed and discussed by experts 

• Focused on small numbers of MRE devices

• Addressed by stressor-receptor interaction:
1. Electromagnetic fields (EMF) – 16 documents 
2. Underwater noise – 29 documents 
3. Habitat change – 60 documents 
4. Changes in oceanographic systems – 23 documents 
5. Collision risk – 66 documents
6. Entanglement – 11 documents

https://tethys.pnnl.gov/risk-retirement-evidence-bases

Evidence Bases

https://tethys.pnnl.gov/risk-retirement-evidence-bases
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• Interactive tool to guide data transfer
• Makes data and information from existing projects accessible to transfer to 

future projects 
• Categorized by six interactions: 

• Data classified by characteristics:  

Stressor Receptor Site 
Conditions

Technology 
Type

Project Size

https://tethys.pnnl.gov/monitoring-datasets-discoverability-matrix

Monitoring Datasets Discoverability Matrix

https://tethys.pnnl.gov/monitoring-datasets-discoverability-matrix
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Monitoring Datasets Discoverability Matrix
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• Online tool that collates management 
measures that have been used and tried 
for current and previous MRE projects

• Management measures related to 
compliance, design feature, mitigation, or  
monitoring

• Search, filter, download information

• Updated in 2022

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

Management Measures Tool

https://tethys.pnnl.gov/management-measures
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Management Measures Tool
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• Evidence to date: 
 Impacts from small-scale MRE developments are limited 
 Does not typically pose a significant risk to habitats or marine organisms when sited 

properly to avoid critical habitats

• Consensus from MRE community: 
 Risk from habitat change for small numbers of devices can be retired, if project is 

sited properly 
 Studies at each new project site may not be needed

 Any data collected will continue to inform understanding of cumulative effects and increase 
knowledge of spatial and temporal scales of habitat change 

Pathway to Risk Retirement
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Questions and Discussion

• Breakout groups

• Google Jamboard
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• Do the four regulatory categories make 
sense? 
 Anything missing? 

• How could the framework for applying the 
guidance documents be helpful during 
consenting processes? 
 Would you recommend it to developers? 

• How might risk retirement and data 
transferability be helpful during consenting 
processes? 
 Have you already applied these concepts in 

practice? 

JamboardQuestions and Discussion
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• Are the guidance documents useful for 
applying science? 
 Do they help inform risk retirement? 

• How might you use the guidance documents 
within consenting processes? 
 Stressor-specific documents? 
 Evidence bases or matrix? 

 Would you use these tools to find available data and 
information for data transfer?  

 Management measures tool?

JamboardQuestions and Discussion
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International regulator review

Guidance
documents

• Background
• Stressor-specific
• Country-specific

OES-Environmental country representatives review

Public/international MRE community feedback 

Feedback

US regulators and advisors (Feb 2022) 

UK regulators and advisors, and Welsh 
MRE community (June 2022)

Guidance Documents Outreach

International regulatory community 
(Dec 2022)
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• Developed to provide information for new 
regulators

• Based on the information in the 2020 State 
of the Science

MRE Brochure
https://tethys.pnnl.gov/mre-brochure

https://tethys.pnnl.gov/mre-brochure
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https://openei.org/wiki/PRIMRE https://tethys.pnnl.gov/

https://openei.org/wiki/PRIMRE
https://tethys.pnnl.gov/
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• Offshore Renewables Joint Industry Programme (ORJIP) Ocean Energy 
http://www.orjip.org.uk/oceanenergy/about

 Welsh Environmental Information Notes 
https://gov.wales/marine-renewable-energy-environmental-information-notes

• Deftiq Modules 
https://www.deftiq.com/ore 

• AZTI’s Wave Energy Converters Ecological Risk Assessment (WEC ERA) tool and 
VAPEM – Ecological assessment and marine spatial planning tool 

https://www.azti.es/en/productos/ecological-risk-assessment-of-wave-energy-convertes/; 
https://www.azti.es/en/proyectos/vapem/

• Marine Offshore Renewable Energy Lab’s MORE-EST Platform
http://www.morenergylab.polito.it/more-est-platform/ 

Input

Other Resources and Tools for Environmental Effects of 
MRE

Are there other tools you have found helpful?

http://www.orjip.org.uk/oceanenergy/about
https://gov.wales/marine-renewable-energy-environmental-information-notes
https://www.deftiq.com/ore
https://www.azti.es/en/productos/ecological-risk-assessment-of-wave-energy-convertes/
https://www.azti.es/en/proyectos/vapem/
http://www.morenergylab.polito.it/more-est-platform/
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We need more MRE devices in the water to collect data, test hypotheses, 
and validate numerical models.

Publicly sharing all available 
information

Sharing best practices for 
avoiding and minimizing harm

Systematically using data 
collected at existing projects

Making science accessible for 
regulatory uses

+

Management Measures Tool

Data Transferability + Risk Retirement

Guidance Documents + MRE Brochure

Moving the MRE industry forward
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• Post-workshop survey (and review Jamboard) 
to gather feedback

• Continue to engage with MRE regulatory 
community 

• Sign up for Tethys Blast and webinar email list 
to hear about future efforts!

https://tethys.pnnl.gov/subscribe-tethys

Next Steps

https://tethys.pnnl.gov/subscribe-tethys
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Workshop Feedback

• Any other general comments/questions on 
the guidance documents or other tools that 
we shared today? 

• How can we best support you with these 
existing or new tools?

Please fill out our 5-
minute survey!

https://www.surveymonkey.com/r/
W7GXBPV

https://www.surveymonkey.com/r/W7GXBPV


Thank you
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Andrea Copping
Andrea.copping@pnnl.gov

+1 206.528.3049

Mikaela Freeman
Mikaela.freeman@pnnl.gov

Deborah Rose 
Deborah.rose@pnnl.gov

Thank you!

mailto:Andrea.copping@pnnl.gov
mailto:Mikaela.freeman@pnnl.gov
mailto:Deboarh.rose@pnnl.gov
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