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• Commercial MHK development has potential to affect biotic 
resources of high ecological value and public interest. 
 

• Regulatory agencies will require evaluations of potential impacts  
 to such resources 

– Federal Energy Regulatory Commission 
– Bureau of Ocean Energy Management, Regulation and 

Enforcement (BOEMRE) 
– U.S. Army Corps of Engineers 
– National Oceanic and Atmospheric Administration 
 

• Evaluations may be conducted under one or more federal statutes 
– Clean Water Act   -  Endangered Species Act 
– Marine Mammal Protection Act   -  Essential Fish Habitat 
– Coastal Zone Management Act  

 

  National Environmental Policy Act         
 

Marine and Hydrokinetic (MHK) Technology 



MHK and NEPA 
 

• MHK projects will likely be implemented under a NEPA framework 
 

• Description of existing resources and an analysis of impacts under each 
development alternative. 
 

• Multi-lab effort funded by DOE to examine physical and biological 
effects of MHK devices 
 

• Argonne’s role:  
  -Use field and laboratory data in ecological risk analysis of MHK 

technologies 
     -Aid developers in meeting NEPA requirements by addressing 

stakeholders concerns about MHK technology 
 

 
 



Source:Guidelines for Ecological Risk Assessment (EPA, 1998) 

EPA RISK ASSESSMENT 
Problem Formulation 
 
-Conceptual models (CM):  
 -Diagrammatic representation of 

receptor and stressor linkages 
 

 -Identifies potential risks  
 

 -Excellent communications tool 
 

    -Identify data gaps and research 
needs 

 

 -CM shows POTENTIAL EFFECTS  



MHK development must consider: 
 
 

• The incremental increases in impacts from a single MHK 
device to large-scale commercial developments 

 
• Interaction of the MHK device with existing impacts from 

other anthropogenic stressors  
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MHK development must consider: 
 
 

• The incremental increases in impacts from a single MHK 
device to large-scale commercial developments 

 
• Interaction of the MHK array with existing impacts from 

other anthropogenic stressors  
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Cumulative Impact 
 

•Multiple existing human uses 
 

•Challenging to evaluate cumulative impacts 
– Little information on ecological impacts of 
       MHK technologies 
– Resources and potential impacts  
 vary by technology and project location 
- Interaction of MHK technology with  
       existing stressors not well understood 
- Could be additive, synergistic, or offsetting 
 
 



Source:Guidelines for Ecological Risk Assessment (EPA, 1998) 

EPA RISK ASSESSMENT 
Analysis Phase 
 

Characterization of Exposure  
1. Spatial and temporal extent of 
     potential stressor(s) identified in CMs 
     -Must be data informed 
     -Work by other labs will quantify  
       exposures and changes in key 
       environmental processes (EMF, 
       hydrology, sediment dynamics) 
 



Source:Guidelines for Ecological Risk Assessment (EPA, 1998) 

EPA RISK ASSESSMENT 
Analysis Phase 
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Source: Guidelines for Ecological Risk Assessment (EPA, 1998) 

EPA RISK ASSESSMENT 
Analysis Phase 
 

Characterization of Ecological Effects 
  
 -What are the potential ecological 
effects that can be expected based on 
the level of exposure 
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