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Presenter
Presentation Notes
Hi, thank you for the introduction “XXX” and I’d like to thank Brenda Langley and Kelly Rogers for the invitation to update the council on some of Triton’s recent work. It’s been a few years and the last time we talked with you was in 2020 during the planning stages for the efforts I’ll be presenting today. For some background, the Triton Initiative at the Pacific Northwest National Laboratory is a DOE Water Power Technologies Office supported program with a mission focused on removing barriers for marine energy through research, development, validation, and implementation technologies and methods for environmental monitoring.
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The Triton Initiative supports industry partners, 
innovates technology, and performs tests to 
develop consistent, standardized methods for 
environmental monitoring around marine energy 
devices

Presenter
Presentation Notes
Triton works with and supports industry partners, innovates new technologies and monitoring platforms where there are existing gaps, and has focused on consistent, standardized methods for environmental monitoring for marine energy that promote transferability between sites and help to reduce some of the uncertainties generating regulatory concerns.
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Triton Field Trials (TFiT)
Four stressor areas the Triton team focused field research to create industry recommendations

Presenter
Presentation Notes
In 2019, the Triton team began a new effort referred to as the Triton Field Trials or TFiT. During the early phases of the TFiT project, the Triton team worked with stakeholders Ocean Energy Systems – Environmental to identify four key stressors linked to marine energy that would be key areas of focus for TFiT: underwater noise, electromagnetic fields, collision risk, and benthic or pelagic changes in habitat. The stressor teams researched each focus area, digging into field studies and literature reviews to better understand what technology, models, and monitoring programs currently existed or could be brought over from other sectors. The final output from TFiT, and the main topic for this update to you all today, is a set of consistent, standardized monitoring and technology guidelines based on in-situ field studies using commercial off the shelf technologies that promote transferability for regulators, industry and researchers.



Triton Field Trials (TFiT)

Presenter
Presentation Notes
In 2020 and 2021 the Triton team performed field tests on both the east and west coasts at marine energy sites where either a current energy converter or wave energy converter was deployed. Each colored circle denotes a stressor investigation and black and gray circles represent sites with either a turbine or wave energy converter respectively. Now I’d like to remind you all that this was in the height of the Covid-19 pandemic, and the strong collaborations with our partners at these sites is what really helped us make these field efforts successful despite the many challenges.
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Changes in habitat field trials 
La Jolla, CA

EMF field trials 
Sequim Bay, WA Underwater noise field trials 

Portsmouth, NH 

Collision risk technology tests 
Sequim, WA
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• Successful technology field testing and validation
• Four field test papers
• Six literature reviews
• Culminating in 10-paper special issue in the open access 

Journal of Marine Science and Engineering

Special Issue: Technology and Methods for 
Environmental Monitoring of Marine Renewable 
Energy

https://bit.ly/JMSE-Triton-Special-Issue
or scan to view the special issue.

Triton Field Trials (TFiT)

Presenter
Presentation Notes
The key output from TFiT is a set of 10, peer reviewed articles in a special issue of the Journal of Marine Science and Engineering titled, “Technology and Methods for Environmental Monitoring of Marine Renewable Energy” published in 2022. The cover of the special issue is shown here on the left, with a QR code in the lower center and web link in the lower right. All papers are open access and freely available to the public and I highly encourage you to visit the special issue page and explore the breadth of topics covered. Four of the papers cover in-situ environmental monitoring performed by the Triton team on the stressors previously discussed while other paper topics address fields like environmental modeling reviews, science communications, and best practices around lighting requirements for marine energy. 



Triton TFiT Webinars 

• Monthly webinars hosted by Triton’s TFiT Task Leads 
• Dive into TFiT recommendations and JMSE special issue topics 

Kate Buenau 
Predictive Modeling 

Cailene Gunn
Science Communication

Garrett Staines
Collision Risk

Molly Grear
Electromagnetic Fields

Lenaig Hemery 
Changes in Habitat

Joe Haxel 
Underwater Noise

Presenter
Presentation Notes
Several of the Triton team researchers are shown here and in 2022, each presented a deep dive into their stressor or topic area during individually focused Triton webinar series presentations. In these talks they highlighted the research and recommendations that are included in the JMSE special issue publications.  So next I’m going to briefly visit each of these Triton team members in the next several slides to give you a feeling and a little more detail about the scope and topic areas Triton addressed during the TFiT campaign.
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Electromagnetic Fields (EMF)
• Molly Grear, EMF task lead
• EMF is emitted from the cables that transmit 

electricity back to shore from marine energy 
developments
▪ Concern that marine species may be sensitive 

to changes in the magnetic field, impacting their 
fecundity

▪ Testing methods of measuring magnetic fields 
at a potential tidal energy site in Sequim Bay

▪ Determined importance of understanding 
background magnetic field to characterize 
impact of energized cables

Webinar available online:
https://bit.ly/Triton-Webinar-EMF

Presenter
Presentation Notes
Molly Grear’s work focused on electromagnetic fields, commonly referred to as EMF. Marine energy cables that transmit electricity back to shore can generate EMFs which can create barriers or attract animals that are sensitive to magnetic fields. Molly’s work includes recommendations for instrumentation and methods for measuring magnetic fields at a tidal energy site in the Sequim Bay channel in the state of Washington. 

https://bit.ly/Triton-Webinar-EMF


9

Collision Risk

• Garrett Staines, collision risk task 
lead

• Collision Risk
▪ Concern of fish being struck by 

turbine blades
▪ Observations in fast currents are 

challenging:
✔ Video cameras for clear water
✔ Acoustic cameras for turbid water

▪ Tested ARIS 3000 acoustic 
camera in Tanana River, AK for 
salmon smolt interactions with 
small turbine

www.arctictoday.com
Ocean Renewable Power Company

PacWave ACEP
Sound Metrics Corp.

Webinar available online:
https://bit.ly/Triton-Webinar-CollisionRisk

Presenter
Presentation Notes
Garrett Staines research on Collision Risk focused on concerns for fish being struck by turbine blades. Garrett covered the types of equipment recommended for monitoring in clear water sites with optical video cameras verses turbid water areas which require advanced acoustic camera technologies. In his paper and webinar presentation he discussed testing an acoustic camera at a turbine in a high turbidity riverine environment on the Tanana River in Alaska.

https://bit.ly/Triton-Webinar-CollisionRisk
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Monitoring Underwater Noise

• Joe Haxel, underwater noise task lead and 
Triton PI

• Stressor: Underwater noise from marine 
energy devices could disturb marine 
mammals, fish, and invertebrates

• Approach:
▪ IEC TS 62600 –40

o Acoustic Characterization of Marine Energy
Converters

▪ Use Case
o tidal turbine
o drifting hydrophone

Webinar available online:
https://bit.ly/Triton-Webinar-UnderwaterNoise

Presenter
Presentation Notes
My specific research task in TFiT focused on underwater noise monitoring and putting the recent International Electrotechnical Commission 62600 –40 Technical Specification to work at the University of New Hampshire's Living Bridge tidal turbine project site. The IEC –40 technical specification released in 2019 provides guidance for standardized measurement and characterization of marine energy converters but has received little use in the U.S. due to a lack of marine energy converter deployments. In the paper and webinar I present the use case and application of the IEC –40 at the UNH Living Bridge turbine project site and follow-up with further recommendations.

https://bit.ly/Triton-Webinar-UnderwaterNoise
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Monitoring Changes in Habitat (CiH)
• Lenaïg Hemery, CiH task lead
• Goal: Identify sampling technologies that will 

bring the most consistent results for monitoring 
changes in habitat within marine systems where 
marine energy devices are deployed

• Approach:
• Discuss with subject matter experts
• In-depth literature review of technologies
• Identify technologies best suited for ME context
• Test 360-degree camera at wave energy site for 

monitoring artificial reef effect of anchors
• Make recommendations on technologies to use

Webinar available online:
https://bit.ly/triton-talks-changes-in-habitat-and-sustainability

Presenter
Presentation Notes
The Changes in Habitat research led by Lenaig Hemery (whom I think many of you know) was focused on identifying sampling technologies that will bring the most consistent results for monitoring changes in habitat within marine systems where marine energy devices are deployed.After discussing with several subject matter experts about various technologies, it appeared obvious to the team that a thorough literature review was needed to catalog the diversity of technologies available for monitoring benthic and pelagic habitats. This review identified a selection of technologies that should provide the best results at wave and tidal energy sites.In addition, the team selected and tested in the field a 360-degree underwater camera to monitor the artificial reef effect of a wave energy device, to observe fish and other animals that aggregate around the anchors.On the basis of these desktop and field studies, the team compiled recommendations on technologies to use to monitor changes in habitat at wave and tidal sites.

https://bit.ly/triton-talks-changes-in-habitat-and-sustainability
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Science Communication 

• Cailene Gunn, communications task lead
• Goal: to use communications, outreach, and 

engagement to support the project mission
• Approach: Implementation of 

Triton’s communications framework
▪ Website
▪ Webinars
▪ Social media
▪ Newsletter
▪ Triton Stories

• Most effective strategies and lessons learned

Webinar available online:
https://bit.ly/Triton-Webinar-ScienceCommunication

Presenter
Presentation Notes
The Triton Communications webinar led by Cailene Gunn dives into the Triton communications framework launched in FY21. This framework for conducting communications and outreach for Triton involved several channels of communication to connect with research partners and key stakeholders in the marine energy industry, and effectively disseminate results and research findings. In the paper and webinar, Cailene presents the science communications strategies, successes and lessons learned from the first year of implementing Tritons communications framework

https://bit.ly/Triton-Webinar-ScienceCommunication
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Current research focused on animal 
interactions with ME devices and 
associated stressors

Tethered Balloon System 
(TBS): partnership with Sandia 
NL to monitor wildlife 
interactions with ME devices 
using a diverse optical and 
thermal payload

Probability of Encounter Model (PoEM): collect smolt 
outmigration data to develop a probability model 
that informs collision risk for fish with current energy 
converters 

Acoustic Particle Motion (PM) and Substrate 
Vibration: researching underwater noise 
effects for fish and invertebrates
Flow Noise (FN): research flow noise 
mitigation strategies to improve acoustic 
sensor measurements in energetic ME 
environments
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To find out more
• Visit our website pnnl.gov/projects/triton

• Subscribe to the monthly newsletter at 
bit.ly/PNNLTritonNewsletter

• Read the monthly Triton Stories Blog at
pnnl.gov/projects/triton/stories

• E-mail us at TritonMRE@pnnl.gov

Triton Stories Blog
read about the people behind 

the projects

Presenter
Presentation Notes
Thanks for 

mailto:TritonMRE@pnnl.gov

	Triton Initiative�Reducing barriers for marine energy through environmental monitoring technology development and testing
	The Triton Initiative supports industry partners, innovates technology, and performs tests to develop consistent, standardized methods for environmental monitoring around marine energy devices
	Triton Field Trials  (TFiT)
	Triton Field Trials (TFiT)
	Slide Number 5
	Triton Field Trials (TFiT)
	Triton TFiT Webinars 
	Electromagnetic Fields (EMF)
	Collision Risk
	Monitoring Underwater Noise
	Monitoring Changes in Habitat (CiH)
	Science Communication 
	Current research focused on animal interactions with ME devices and associated stressors
	To find out more

