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Agenda

• Introduction and background to program

• Risk retirement 
 Overview, data transferability 
 Changes in oceanographic systems

• Guidance documents 
 Overview and progress 
 Outreach and engagement

• Next steps 
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Objectives of Today’s Webinar 

1. Continue to engage the marine 
renewable energy (MRE) community 
and interested public

2. Solicit feedback on OES-
Environmental efforts, including the 
concept of risk retirement and 
guidance documents
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OES-Environmental
• Established by the International Energy Agency 

Ocean Energy Systems in 2010

• Led by the US DOE Water Power Technologies 
Office and implemented by Pacific Northwest 
National Laboratory 

• 16 member countries for Phase 4

• Examines environmental effects of marine 
renewable energy (MRE) development to 
advance the industry in a responsible manner 

• Activities are documented on Tethys
(https://tethys.pnnl.gov/)

https://tethys.pnnl.gov/
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Marine Renewable 
Energy (MRE)

• 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
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Why are environmental effects of MRE important?

• Drivers for MRE are clear, but remaining concerns 
about environmental and social impacts
 New technology
 Existing uses of ocean space 
 Additional stress to marine species and habitats

• Research and outreach can:
 Reduce uncertainty around environmental effects to inform 

regulators and advisors
 Simplify/shorten time to consent and deploy devices 

and arrays
 Assist MRE developers with siting and developing 

technologies that minimize impacts
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Environmental Effects of MRE: 
Stressors and Receptors

• Stressors – MRE devices and systems that may cause harm 
• Receptors – marine animals, habitats, ecosystem processes

Mooring line encounter

Changes in 
oceanographic systems

Displacement / barrier 
effects

• Priority stressor-receptor interactions:

Collision risk

Underwater noise

Electromagnetic fields

Habitat changes
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What is “risk retirement”? 

• For certain interactions, potential risks need not be fully investigated for every project for 
small developments (1-4 devices)

• Rely on what is already known – already consented/permitted projects, research, or 
analogous industries

• A “retired risk” can be revived in the future as more information becomes available for 
larger arrays

• Risk retirement does not replace or contradict any regulatory processes

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

https://tethys.pnnl.gov/risk-retirement
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Risk Retirement Pathway

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

https://tethys.pnnl.gov/risk-retirement
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Data Transferability

• New MRE projects should be informed 
by available data/information from 
 MRE projects and research studies 
 Analogous industries

• Site-specific data may be needed for 
new projects 
 Data/information from established projects 

may reduce these needs

• Data that might be “transferred” need to 
be collected consistently for comparison 

• Key for risk retirement process 

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

https://tethys.pnnl.gov/data-transferability
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Evidence Bases

• Key research papers, monitoring reports, and 
documents to inform risk retirement 

• Focused on small number of MRE devices
• Addressed by stressor-receptor interaction:

1. Electromagnetic fields (EMF)
2. Underwater noise
3. Habitat changes
4. Changes in oceanographic systems

• Reviewed and discussed by experts 
• Evidence bases on Tethys

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

https://tethys.pnnl.gov/risk-retirement
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Status of Risks

Based on these efforts, the following risks are considered "retired"

The work on these three topics was discussed in depth in last year's public 
webinar, available on Tethys:

https://tethys.pnnl.gov/events/oes-environmental-webinar-risk-retirement

Underwater Noise EMF Habitat Change Changes in 
Oceanographic Systems

https://tethys.pnnl.gov/events/oes-environmental-webinar-risk-retirement
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Risk Retirement:

Changes in 
Oceanographic 

Systems 

https://tethys.pnnl.gov/oceanographic-
changes-evidence-base

https://tethys.pnnl.gov/oceanographic-changes-evidence-base
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Changes in Oceanographic Systems 
What We Know

Background
• Changes in oceanographic systems from small wave and tidal deployments are small 

and likely not detectable within natural variability
• What we know is primarily informed by numerical models that lack validation

 Few models use the numbers of devices expected in early deployment scenarios

Nearfield Effects
• Observed in and around the device footprint (e.g., changes to flow, turbulence)
• Localized and have little impact on the greater environment

Farfield Effects
• Observed further from the device (e.g., changes to wave climate, tidal range, circulation)
• As larger arrays are deployed, secondary effects on biological and sedimentary 

processes may occur (e.g., changes in nutrient concentrations, coastal erosion)
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Changes in Oceanographic Systems 
Potential Effects of Wave Energy
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Changes in Oceanographic Systems 
Potential Effects of Tidal Energy
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Changes in Oceanographic Systems
Feedback & Conclusions

Consensus 
• Evidence base suggests that changes in oceanographic systems from small wave and 

tidal deployments are not detectable within natural variability
• Risk from changes to oceanographic systems from small deployments can be retired 

Knowledge Gaps (array-scale)
• Improve model validation with more field measurements around deployed devices
• Assess cumulative effects in relation to natural variability and anthropogenic activities
• Understand how changes translate to specific habitats and marine species

Recommendations 
• Work with MRE industry to help regulators understand that risk will be negligible for 

small numbers of devices 
• As move to larger arrays, field data collection needed
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Summary
• Risk retirement, and data transferability, make information available to support regulators in 

decision-making, distinguish between perceived/actual risk, and access available data
• Based on feedback: 

• Risk from underwater noise, EMF, habitat changes, and changes in oceanographic 
systems can be retired for single devices or small arrays

• Additional information can help increase understanding, especially with large scale 
arrays

• More data and information needed to consider risk retirement for other stressors, especially 
collision risk 
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Moving the MRE industry forward

SOLUTION:
We need more MRE devices in the water to collect data, test hypotheses, 
and validate numerical models.

• Systematic sharing of information = Tethys and PRIMRE
• Organized way to transfer data and information
• Document deliberative process for risk retirement
• Translate science into regulatory guidance
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Guidance Documents – Overview 

• Guidance documents developed to:
 Bridge from scientific evidence to regulatory use 
 Provide guidance that fits most nations’ regulatory schemes
 Make information accessible
 Not 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
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Guidance Documents – Categories

4 categories of regulation that fit most countries:

Species and/or 
populations at risk

Habitat alteration or 
loss

Effects on water 
quality

Effects on social 
and economic 

systems
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Process for applying Guidance Documents (1 of 2)
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Process for applying Guidance Documents (1 of 2)
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Process for applying Guidance Documents (1 of 2)
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Country-specific documents

• Goal: develop country-specific documents 
for all OES-E countries

• Includes information on: 
 Regulatory jurisdictions
 Agencies/regulatory bodies with jurisdiction 

over MRE projects 
 Key regulations/statues for environmental 

effects of MRE by four categories
 Additional information on marine spatial 

planning, adaptive management, etc. 
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Country-specific documents – US example
Table 1. Regulatory jurisdictions in the US.

Table 2. Federal agencies with jurisdiction over licensing/authorization for 
marine renewable energy projects.

Agency Relevant Statute Implementation
Federal Energy Regulatory 
Commission (FERC)

Federal Power Act, Energy 
Policy Act of 2005

Authorization of all marine renewable energy projects in state and federal 
waters and the exclusive economic zone (EEZ) through FERC license.

Bureau of Ocean Energy 
Management (BOEM)

Outer Continental Shelf Lands 
Act, Energy Policy Act of 2005

Responsible agency for seafloor leases, including research leases, 
between 3 nautical miles and 200 nautical miles.

Relevant federal agencies 
acting as cooperating 
agency

National Environmental Policy 
Act

Environmental assessment performed to identify potential impacts from 
a proposed action (includes federal agency actions, federally funded 
activities, or federally permitted/licensed activities) in federal waters and 
the EEZ and can include state waters.

Designation Location Agencies with jurisdiction 
Inland waters Shoreward of the mean 

low water line 
State and some local agencies. Some federal 
agencies may also have jurisdiction in inland 
waters. 

State waters  Shore (generally mean 
high water, but varies by 
state) to 3 nautical miles 

State agencies. Some federal agencies may have 
jurisdiction in state waters.  

Federal waters  3 to 12 nautical miles  Federal agencies. 
Exclusive economic zone 12 to 200 nautical miles  Federal agencies. 
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Country-specific documents – US example
Table 3. Regulations related to species and/or populations at risk. 

Table 4. Regulations related to habitat alteration or loss.

Agency Relevant Statute Implementation
National Marine Fisheries 
Service (NMFS); U.S. Fish and 
Wildlife Service (FWS)

Endangered Species Act (ESA) 
Section 7

Endangered species consultation with NMFS and FWS based on 
relevant ESA-listed species

NMFS, FWS Marine Mammal Protection Act Marine mammal consultation with NMFS and FWS for any 
marine mammal

FWS Fish and Wildlife Coordination Act Fish and Wildlife Coordination Act consultation with FWS

FWS Migratory Bird Treaty Act Migratory bird consultation with FWS

Agency Relevant Statute Implementation
National Marine Fisheries 
Service (NMFS)

Magnuson-Stevens Fishery 
Conservation and Management Act

Consultation with NMFS if a project is expected to adversely 
impact Essential Fish Habitat

FWS Fish and Wildlife Coordination Act Consultation with FWS for any action that might impact fish and 
wildlife habitat

NMFS, FWS Endangered Species Act Section 7 Consultation with NMFS or FWS for any action that might affect 
designated critical habitat for an ESA-listed marine species
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Progress on Guidance Documents to Date
https://tethys.pnnl.gov/guidance-documents

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


Developing the guidance documents has been an iterative, collaborative, international process

International regulator review
Guidance 

documents

• Background
• Stressor-specific
• Country-specific
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Outreach and Engagement

OES-Environmental analysts review

Public/international MRE community feedback 

Feedback

US regulators and advisors 

UK regulators and advisors, 
and Welsh MRE community
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Next Steps
• Collision risk

 Work with MRE community to set priorities for data collection
 Improve collision risk/encounter risk models 

• Primer on MRE and Environmental Effects brochure
 Based on 2020 State of the Science report
 Overview of environmental effects and current knowledge 

• New topics to explore
 Scaling from single device to arrays 
 Cumulative effects of MRE with other anthropogenic activities
 Ecosystem effects and ecosystem services of MRE
 Displacement of marine animals

• Continue efforts to understand differences in 
environmental effects in tropical/subtropical regions  
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Questions & Feedback

Please fill out our 4-minute survey!
https://tinyurl.com/MREGuidanceDocuments

https://tinyurl.com/MREGuidanceDocuments


Thank you
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Andrea Copping
Andrea.copping@pnnl.gov

+1 206.528.3049

Mikaela Freeman
Mikaela.freeman@pnnl.gov

Thank you!

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