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• If sited properly MHK technologies could• If sited properly, MHK technologies could 
become a renewable environmentally 
benign source of powerg p

• As projects move forward, many 
stakeholders will need to be engagedstakeholders will need to be engaged

• Many potential conflicting uses and issues

• Many potential issues not well understood



RE Vision, LLC was selected by DOE under their 
M k t A l ti P tMarket Acceleration Program  to: 

• Apply a scenario-
based assessmentbased assessment 
approach to marine 
hydrokinetic 
technologies

• Improve the 
understanding of 
potential environmental 
and navigation impacts

H. T. Harvey and 
Associates developed the 
environmental frameworkand navigation impacts 

of technology
environmental framework 
for this process



Numerous species, 
habitats projecthabitats, project 

components
L t f lLots of analogue 

data



And uncertainty on how 
f t l tfar we can extrapolate 

analogue data



Obj ti
• Introduce our tools for 

Objectives: identifying key 
environmental issues

• Discuss how these 
tools could be adapted 
f fffor offshore wind 
energy development



Oahu, 
2 it

To meet the 
study goals

Northern 
California

Hawaii2 sites study goals, 
we established 
24 wave energyCalifornia 24 wave energy 

scenarios

4 MHK 3 project 4 MHK 
types scales

Pilot Small 
commercial

LARGE 
commercialcommercial



Tool 1 Risk Tool 2Tool 1. Risk 
approach

Tool 2. 
Raptools



RISK APPROACH

• What is the temporal and spatial exposure 
on specieson species

• What are the project effects on species

• What measures could minimize, mitigate or 
li i t ti i teliminate negative impacts

• Are there potential effects or speciesAre there potential effects or species 
responses that are highly uncertain and 
warrant additional study?y



RAPTOOLS APPROACHRAPTOOLS APPROACH

• Based on Rapfish, a multi-disciplinary p , p y
ordination technique using multidimensional 
scaling of a set of scored attributes

• Can use collaboration to define and rank 
issues and effectsissues and effects



RAPTOOLS APPROACH

• Addresses following questions:

•How do scenarios compare in terms of 
exposure, risks and effects to ecological p g
and human environment?

A h i h•Are there sites that seem to present 
effects regardless of technology?

•Which attributes account for much of the 
effects associated with MHK development?e ects assoc ated t de e op e t



Gather existing data from 
literature and project 
developer (also identify 
data gaps)

Step 1.

data gaps)

Select indicator 
species and habitats

Step 2.
p

Identify overlapsStep 3 Identify overlapsStep 3.

Design mitigation and 
avoidance into project. Step 4.



TWO LEVELS OF RISK ASSESSMENT

• Generic project actions and effects

• Scenario specific assessments• Scenario specific assessments



E l f G i EffExamples of Generic Effects

• Noise and vibration

• Seabed disturbance

• Structure in the water

El t ti fi ld• Electromagnetic fields

• Lights

• Chemical releases



Environmental Assessment Methodology

• Detailed project description

D i ti f it ’ ff t d i t• Description of site’s affected environments

• Perform environmental effect analysis



EX: Effects on frigatebirds from 
10-MW Pelamis at Makapu’u10 MW Pelamis at Makapu u 
Point, Oahu

Boat 
traffic

Noise
Disrupt 
foraging Small Short 

Overlap 
w/ 
nesting

NaiKun 
2009, 

traffic g g nesting 
and 
foraging

USFWS 
2005

10+ project activities, 5-10 actions, 
on birds, fish, marine mammals, ,



Risk Approach Results Pros Cons

The approach “worked”.  Results were 
sensitive to location, project scale, and 

X

MHK technology

Able to identify which environmental 
ff t th t t i

X
effects were the most uncertain, 
helping to prioritize future studies
Analysis was very complete XAnalysis was very complete X

Analysis was very time consuming X

Extremely useful for permitting X



Power
Raptools 
Results Power

generation
Results

Environ-
ment

Human 
mentuses

Device type
and sizeInfrastructure



RAPTOOLS APPROACH

• Allows us to objectively and quantitatively 
evaluate and compare multiple attributes ofevaluate and compare multiple attributes of 
numerous scenarios (e.g., screen 
alternative sites) and to compare alternative ) p
scenarios.

P i ili bili l i l• Primary utility:  ability to compare multiple 
scenarios using a standard and objective 
approachapproach.

• Results can be represented graphicallyesu ts ca be ep ese ted g ap ca y



Power

Raptools kite 
diagram Power

generation
diagram

Environ-
ment

Human 
mentuses

Device type
and size

Infrastructure
and size



Power

Kite diagram 
uncertainty Power

generation
uncertainty

Environ-
ment

Human 
mentuses

Device type
and size

Infrastructure
and size



Raptools Results Pros Cons

The approach “worked”.  Results were 
sensitive to the 5 categories 

X

Able to identify which effects were the 
most uncertain, helping to prioritize 
f t t di

X

future studies
Approach readily includes social and 
economic effects

X
economic effects
Analysis not as transparent and is 
difficult to explain

X

Good approach for initial planning X
Requires collaboration of stakeholders X



T l 1 Ri k Tool 2Tool 1. Risk 
approach

Tool 2. 
Raptools

Use both tools 
t thtogether

Future application to offshore wind?



Some offshore wind energy effects are likely 
similar to wave energy effects, including:

Construction & 
navigation lights

gy , g

Construction noise

BenthicBenthic 
disturbance

EMF effects

FAD effects

Cable collision orCable collision or 
entanglement

Animal and ship a a d s p
collision



To apply risk approach and 
Raptools to offshore windRaptools to offshore wind 
development, we need to 
consider, for example:

• Special-status species 
specific to the proposed site

• Avian collisionsAvian collisions

• Impacts on boat traffic

• Artificial reef effects

• Aesthetic concerns 
dependent on distance from 
shoreshore

• Any other issues that are 
site specific



Thanks.  Questions?
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