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OVERVIEW

W h a t  t h is  i s : 

• First step in a continuing process informed by other parallel efforts

• Relativistic, simple, consistent

• Very broad spatial and taxonomic scales

• Common assumptions and treatment of uncertainty

• Gap analysis based on uncertainty 

• Intended to provide guidance for baseline monitoring, strategic research, 

impact assessment, mitigation 

Objective: Adapt elements of earlier risk assessment methods to 
evaluate potential vulnerability of marine mammal and sea turtles to 

development in a spatially, temporally explicit manner



OVERVIEW

W h a t  t h is  i s n ’t : 

• Presumed to be a ‘final’ or full assessment

• Fully parameterized quantitative impact assessment

• Entire risk assessment

• Focused on a specific lease area or type and pattern of 

development/operation



ECOLOGICAL RISK ASSESSMENT METHODS FOR EVALUATING 
MARINE MAMMAL NOISE IMP ACTS

Wood, J., Southall, B.L. and Tollit, D.J. (2012). PG&E offshore 3‐D Seismic 
Survey Project EIR – Marine Mammal Technical Report. SMRU Ltd. 

Ellison, W.T., Clark, C.W., Mann, D.A., Southall, B., and Tollit, D.J. (2015). A risk 
assessment framework to assess the biological significance of noise exposure on 
marine mammals. 21st Biennial Conference on the Biology of Marine Mammals

• Spatial-temporal-spectral calculation of  severity: 
“exposure index”

• Multiple sources and cumulative effects

• Quantitative markers for species vulnerability

• Applied to seismic surveys offshore wind development

• Scalable, adaptable to different industrial scenarios



VULNERABILITY 
RISK ASSESSMENT 
SCORING METHODS

Spatially-temporally-taxonomically 
explicit risk assessment

Semi-quantitative, expert elicitation 
approach tuned to west-coast context

O VE R A LL A P P R O A C H :

• Spatial Segregation: Focal Areas

• Temporal Windows: Oceanographic “Seasons”

• Vulnerability Scoring Criteria: Factors, Ratings

• Species and Groups Evaluated (42)



METHODS: 
SP ATIAL SEGREGATION (FOCAL AREAS)

• 5 latitudinal regions defined 
based on human-based 
boundaries and ecological 
considerations

• 3 depth regimes defined 
based on ecological 
considerations
o Shelf (<100m)
o Slope (100-1000m)
o Oceanic (1000-2500m)

• 15 total “zones”



METHODS: 
VULNERABILITY 
SCORING 
CRITERIA

Four Vulnerability Factors: 
Equally Weighted (9 points each = 36 
point total)

a. Population Factor

b . Sp e c ie s  Ha b it a t  a n d  Te m p o ra l Fa c t o r

c . P h ys ic a l In t e ra c t io n s  Fa c t o r 
- > m a s kin g , e n t a n g le m e n t , ve s s e l-

s t rike , e le c t ro m a g n e t ic

d . O t h e r St re s s o rs  Fa c t o r
- > existing human and biological risks



METHODS: VULNERABILITY 
SCORING CRITERIA

Species, Species Group, DPS/stock distinctions: Example Mysticete Cetaceans (10) 



RESULTS: VULNERABILITY SCORES
(BY SP ECIES)

All Zones, All Seasons: Blue Whale



All Zones, All Seasons: Pacific white-sided dolphin



RESULTS: VULNERABILITY SCORES
(ZONE 1A)



RESULTS: VULNERABILITY SCORES
(ZONE 1)



MORRO BAY 
LEASE AREA 
EXAMP LE

How should assessed vulnerability be 
interpreted relative to baseline data 
collection, evaluation of impacts, 
monitoring and mitigation? 



Syn t h e s is  Co m p a r is o n s : 
Se a s o n a l a n d  Sp a t ia l 
Diffe re n c e s



SYNTHESIS

• Species-specific population, life history factors

• Spatial (depth and latitude) context 

• Temporal (seasonal) context

• Existing stressors already in environment

SOURCES OF UNCERTAINTY (DATA GAPS):

• Systematic, reliable distribution and density

• Susceptibility to specific impacts (vessel 

strike, entanglement, electomagnetic)

• Variable data in SARs (marine mammals)

DIFFERENCES IN RELATIVE 
VULNERABILITY DUE TO:

Results intended to provide: 
gap analyses, guide strategic baseline 
data collection, impact assessments, 
and inform effective monitoring and 

mitigation



DISCUSSION

• VERY BROAD spatial scale initial comparison across many species 

o Finer-scale strategic monitoring and full risk assessment

• Don’t necessarily focus on most common – balance w/ highest risk 

• ”Constant” factors (population, human impact) can keep overall 
scores high even where very low probability of species occurring. 

⚬ Finer-scale data needed; decide where occurrence low enough for n/a (0 score)



Mo n it o r in g  a n d  R e s e a r c h  t o  
S m a r t ly  P r e p a r e  fo r  O f f s h o r e  W in d  
E n e r g y  De v e lo p m e n t  in  Ca l i fo r n ia :

What Should We Be Doing?



Passive Acoustic Monitoring Collaborations

https://sanctsound.ioos.us

https://sanctsound.ioos.us/


Coordinating biological monitoring and behavioral 
response studies with full-scale industrial operations

Project WOW Research Team External Advisory Board

IRES locations chosen for 
progress of construction 

timelines, different 
oceanographic qualities, 

and the taxa present

https://offshorewind.env.duke.edu/



Cross-disciplinary partnerships in acoustics and ecology 
to monitor marine mammals and predict occurrence



Mo n i t o r i n g  a n d  R e s e a r c h  t o  S m a r t l y  P r e p a r e  f o r  
O f f s h o r e  W i n d  E n e r g y  D e v e l o p m e n t  i n  Ca l i f o r n i a : 

What Should We Be Doing?

• Recognize there are (manageable) risks and there are data gaps

 Strategic risk assessment can guide effective planning 

 Most urgent data needs are fine-scale, multi-annual habitat use and behavior for 

key species

 DON’T just focus on the construction phases – survey and operations pose 

different question

 DON’T let mitigation objectives to prevent something rare make worse 

something common



Mo n i t o r i n g  a n d  R e s e a r c h  t o  S m a r t l y  P r e p a r e  f o r  
O f f s h o r e  W i n d  E n e r g y  D e v e l o p m e n t  i n  Ca l i f o r n i a : 

What Should We Be Doing?
• Multi-disciplinary, synoptic environmental & biological data collection

 Cross-sectoral collaborations building on existing capabilities 

 SYSTEMS approaches

• Appreciate the scale and scope of the issues and questions

 Need appropriately scaled (time, $$, and people) responses -> qualified people supply

 LISTEN and incorporate traditional knowledge

 LEARN from Europe, East coast, Gulf of Mexico



https://www.globalallianceoceannoise.org/
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