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NNMREC Mission and Objectives 

     NNMREC’s mission is to facilitate the development of marine 
energy technology, inform regulatory and policy decisions, 
and to close key gaps in scientific understanding with a focus 
on student growth and development.  

NNMREC’s Project Objectives: 
 Develop facilities to serve as integrated test Center for wave & 

tidal energy developers  
 Evaluate potential environmental and ecosystem impacts 
 Optimize devices and arrays 
 Improve forecasting  
 Increase reliability and survivability  
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Field Testing 

 Field test infrastructure: 
 Concluded 4.5 years of data collection using the Sea Spider platform without any 

loss of equipment  
 Developed prototype concept for the Adaptable Monitoring Package  

 Scaled testing: 
 Tested WET-NZ, M3, new Columbia Power Technologies design in OSU wave 

tank; tested Shift Power in WESRF power electronics facility  

 Intermediate open water testing: 
 Developed Puget Sound and Lake Washington as an intermediate scale wave test 

site, with 3 years of data collection on Lake Washington; tested Oscilla WEC in 
Lake Washington  

Worked with NREL on testing protocol and instrumentation 
development processes 
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Pacific Marine Energy Center Testing 



PMEC North Energy Test Site (NETS) 



WET-NZ and Ocean Sentinel 



Why a Grid-Connected Site in Oregon? 

 Vigorous resource in winter; summer mild for TRL 5-7 
 Environmental testing results can be leveraged along the 

US West Coast  
 Proximity to manufacturers 
 Proximity to transmission infrastructure 
 Strong state engagement; Oregon Wave Energy Trust 
 Site accessibility  
 Oregon State University research leadership: neutral 

voice of science 
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PMEC SETS Configuration 



Chemicals 

Hard structures 

Noise 

Cables Colonization  
by fouling  
organisms 

Electromagnetic Fields 

Lighting 

Reduction of 
wave energy 

Attraction of  
rock associated 

species Changes to sand 
transport and 
sedimentation 

Changes to fish, crab behavior 

Entanglement 

Cumulative Effects  
of Arrays 

Changes to 
bird behavior 

Scour around 
anchors 

Potential Environmental Effects 



     PMEC-SETS Collaborative 
Work  Group (30+ members)  

ESA Consultation 

US Army Corps Permit 

Cable Easement (State Lease) 

CZMA Consistency 

Water Quality Certification 

Ocean Shores Permit 

Removal-Fill Permit 

MMPA Consultation (TBD) 
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Flexibility to design and implement project-
specific plan and schedule 

Coordinate timing of application submittals 

Consolidate environmental documents 

Align the sequence of the FERC process with 
other agency reviews 

Benefits of Collaboration/ALP 
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Sedimentary Habitat & Infaunal Invertebrates  

Crabs  

Seabirds, Marine Mammals & Sea Turtles 

Ambient Acoustics 

Waves and Currents  

PROPOSED STUDIES 
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Define Best 
Management 

Practices 

Uncertainties that can and should 
be avoided or minimized through 

BMPs. 

Define 
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Thresholds 

Uncertainties that are best 
managed during installation 

and operation. 
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Approach to Environmental Issues 



Questions? 

www.pmec.us 

Belinda Batten, NNMREC Director, 541.737.9492, belinda.batten@oregonstate.edu 
 

This material is based upon work supported by the US Department of Energy under 
Award Number DE-FG36-08GO18179541.867.0316. 
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