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Ground Rules

• Contribute – your perspectives are 
important

• Share time – lots to cover and many 
people around the table (virtually and 
in person)

• Integrate ideas and pose questions
• Stay focused on the agenda
• Avoid multitasking and other 

distractions
• We all have our unique challenges in a 

hybrid environment – it will take all of 
us being mindful to make this work



New York, 
9,000

New Jersey, 
11,000

Virginia, 
5,200

North Carolina, 
8,000

FEDERAL Offshore Wind Goals:
30,000 MW by 2030 and

110,000 MW by 2050

Offshore Wind Goals in Megawatt (MW) by State

EAST COAST Goals: 
>50,000 MW



Federal Lease Areas Off New York• Offshore wind leases are 
being defined by BOEM in 
the Atlantic, the Pacific and 
the Gulf of Mexico

• Lease holders have the 
exclusive rights to try to 
develop the site for 
offshore wind

• Leases include an 
opportunity to site cables 
outside of the lease area

• Leases are valid for a period 
of 25 years of operation



New York State Offshore Wind Goals

July 2019, New York State signed into law the Climate Leadership and 
Community Protection Act (Climate Act)
Mandates a minimum of 9 GW of offshore wind by 2035
Requires New York State achieve an 85% reduction in emissions below 1990 levels by 

2050 and 100% zero-emissions electricity by 2040
Created a Climate Action Council (CAC) charged with developing a scoping plan to 

provide recommendations to meet Climate Act targets and place New York on a path 
toward carbon neutrality

The CAC scoping plan suggests 16-18 GW of offshore wind energy 
may be necessary to ensure New York State achieves its Climate Act mandate. 
Planning, analysis, and engagement is critical for responsible development 
Additional lease areas may be needed



A comprehensive state roadmap for advancing 
development of offshore wind in a cost-effective and 
responsible manner

Key Elements
• Identifies the most favorable areas for potential offshore wind 

energy development
• Describes the economic and environmental benefits of 

offshore wind energy development
• Addresses mechanisms to procure offshore wind energy at 

the lowest ratepayer cost
• Analyzes costs and cost-reduction pathways
• Recommends measures to mitigate potential impacts of 

offshore wind energy development
• Identifies infrastructure requirements and assesses existing facilities
• Identifies workforce opportunities

Offshore Wind Master Plan



20 Master Plan Studies and Surveys

Study name
Analysis of Multibeam Echo Sounder and 
Benthic Survey Data
Assessment of Ports and Infrastructure
Aviation and Radar Assets Study
Birds and Bats Study 
Cable Landfall Permitting Study
Cables, Pipelines, and Other Infrastructure
Consideration of Potential Cumulative Effects
Cultural Resources Study
Environmental Sensitivity Analysis
Fish and Fisheries Study
Health and Safety Study

Marine Mammals and Sea Turtles Study 
Marine Recreational Uses Study
Offshore Wind Injection Assessment
Preliminary Offshore Wind Resource Assessment
Sand and Gravel Resources Study
Shipping and Navigation Study
U.S. Jones Act Compliance Offshore Wind Turbine 
Installation Vessel Study
Visibility Threshold Study
The Workforce Opportunity of Offshore Wind 
in New York



Master 
Plan 1.0 
Study Area



2023 2024 2035

Consultations with 
States and 

stakeholders

2027
?

2016

NYS Master Plan + 
Policy Options 

Paper

Analysis and 
engagement

2017 2018 2019 2020 2021 2022

Climate Act 
codifies 

9GW goal
Order from 

Public 
Service 

Commission

NYSERDA 
Issues Request 
for Information

New York’s 1st

OSW solicitation

PSC authorizes OSW 
procurements to 
meet Climate Act 

mandate

New York 
Power Grid 

Study

PSC PPTN

PSC Order 
on Power 
Grid Study

BOEM issues Call 
for Information 

and Nominations 
in New York Bight

Lease auction in 
New York Bight

NY Bight Proposed 
Sale Notice

5 years 
BOEM Planning & 
Analysis to Lease 

Auction

Regional OSW leases per 
Inflation Reduction Act

9GW x 
2035 
target

NYS Climate 
Action 
Council 

Scoping Plan

NYS Master Plan 2.0 
Studies

Analysis and 
engagement

2.0 Areas for 
Consideration

4-5 years 
BOEM Planning & 
Analysis to Lease 

Auction

New York’s 2nd

OSW solicitation
New York’s 3rd

OSW solicitation



> Serve as an organizing principle for all offshore wind work ensuring a 
robust and transparent strategy for achieving New York’s 9GW goal

> Foster ongoing and proactive stakeholder engagement

> Enable New York State to assess and characterize the risks and 
opportunities for offshore wind development in a comprehensive, 
sequential, and logical approach to achieve 9GW and beyond

Master Plan 2.0 Objectives



Master Plan 2.0 Geographic Scope
Master Plan 2.0 Study Area: 
Study area extends east from the 60-meter 
contour out past the continental shelf break 
to the edge of the 3,000-meter contour.

> Zone 1 (remaining shelf) extends from 
the 60-meter contour to the continental 
shelf break.​

> Zone 2 spans the steeply sloped 
continental shelf break (unique canyon 
habitats).​

> Zone 3 extends from the continental 
shelf break out
to the 3,000-meter contour.​



Master Plan 2.0 Track 1 Studies: 
To inform “Areas for Consideration”

Environment

Maritime Activity
> Maritime Assessment: Commercial and Recreational Uses

Technology
> Offshore Wind Resource Assessment

> Deep Water Wind Technologies: Technical Concepts

Feasibility
> Technology Assessment and Cost Considerations

> Birds and Bats

> Fish and Fisheries

> Marine Mammals 
and Sea Turtles

> Benthic Habitats

> Environmental 
Sensitivity Analysis

Credit: NOAA Fisheries



Master Plan 2.0 2023 Timeline

April - August September
> Draft study discussions 

commence

> September 11: E-TWG 
Discussion

> September 22: F-TWG 
Discussion

> Reviewer feedback is 
incorporated in final 
studies, as appropriate

October
> October 31: all studies 

and TWG feedback 
finalized 

> Legal Review

> Draft Areas for 
Consideration Report

November - December

> November 1: Final Areas 
for Consideration Report

> Areas for Considerations 
Report

> Finalize Master Plan 2.0 
supporting studies

> Cumulative Impacts Study

> Ideas for additional studies 
welcomed by NYSERDA

Timeline Goal: 
Seek to make a formal request of BOEM early in 2024 based upon consideration of studies, 

input from regional states and stakeholders, and concurrence from State agencies.

> Literature and data 
request

> Project Advisory 
Committee provide 
feedback  project 
goals, data 
sources

> TWG 
Environmental and 
Fisheries Studies 
Review



Potential Master Plan 2.0 2024-2025 Studies: 

Environmental, Fisheries, Maritime

> Cumulative Impacts Study
Transmission

> Transmission planning and interconnection
Supply Chain

> Port Performance Permitting

> Wind Turbine Vessel and Technology Study

> Supply Chain Opportunities Analysis
Workforce

> Workforce Opportunities
Disadvantaged Communities

> Disadvantaged Communities: Cumulative Impacts

> Catalogue of Assets

Credit: Vestas



Thank you

Contact Information:
morgan.brunbauer@nyserda.ny.gov

mailto:morgan.brunbauer@nyserda.ny.gov


Deep Water Wind: 
Technical Concepts Study

Brian Dresser

14 Sept 2023



Deep Water Wind: Technical Concepts Study

• Goal is to provide an overview of 
available technology and 
environmental issues related to wind 
development in waters > 60 m depth

• Primarily floating wind, but next-gen 
fixed bottom foundations also 
investigated

17
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Deep Water Wind: Technical Concepts Study

• Address project technical specifications
 Turbine types, 
 anchoring mechanisms, 
 mooring designs, 
 export and inter-array cables, 
 offshore substations



Deep Water Wind: Technical Concepts Study

• Case Studies of Existing Projects:
 Seagreen Scotland –world’s deepest 

(59 m [194 ft]) fixed-bottom 
foundation offshore wind farm 
(operational since April 2023)
 Hywind Scotland (operational since 

2017)
 Kincardine Scotland (operational 

since 2021)

19



Deep Water Wind: Technical Concepts Study

• Identify environmental/fisheries 
impacts, considerations, and potential 
mitigation
 Broad environmental factors
 Benthic constraints
 Risks to fisheries and gear

20



Deep Water Wind: Technical Concepts Study – Conclusions 

21

Deep Water 
Infrastructure

Technology 
Options

Zone 1 Zone 2 Zone 3

Anchors

-Suction

-Drag Embedment

-Pile

-Shared

- In mud/clay areas, all anchor 
designs may be used

- In sand areas, best choices are drag 
embedment or pile anchors

- No anchor is ideal due to steep 
slopes and canyons; drag embedment 
could be used, but cannot be sited 
precisely

- In mud/clay areas, all anchor 
designs may be used

Mooring Lines
-Catenary

-Taught (Tension leg)

-Semi-Taught

- Dependent upon type of anchor selected above

Turbine Platform

-Barge

-Semi-Submersible

-Spar

-Tension Leg Platform

- Dependent upon type of anchor and mooring line selected above

Cables
-Export

-Inter-array
-Export and inter-array cables would occur in, or pass-through, each zone – depending on specific project location

Substations
-Fixed

-Floating

-Subsea

-Fixed (potentially)

-Floating

-Subsea

-Floating
-Floating

-Subsea



Deep Water Wind: Technical Concepts Study – Conclusions 

• The physical seabed morphology and sediment type(s) determine the 
types of anchors feasible, and in turn the type of structures and layout.

• Overall design decisions start with anchors – optionality for mooring 
lines and turbine platforms are highly dependent on anchor choice. 

• Efforts are being made to produce technology to implement deep water 
offshore wind in the most cost-effective and environmentally 
responsible manner to minimize impacts to ocean users and the marine 
environment. 

• Next-generation technologies may push the limits of what is currently 
deemed feasible in deep water.  

22



Deep Water Wind: Technical Concepts Study – Future 
Considerations
• Pilot studies using next-generation fixed bottom technologies in deep water
• Interest in developing shared anchor, mooring, and platform designs to minimize 

project footprints, and potential impacts to benthic and pelagic environments –
as well as ocean users

• Need for optimization of design for turbine arrays that maximize energy output 
and minimize potential impacts (again, on the environment and ocean users)

• Further examination of the potential for the safe coexistence of ocean users and 
deep water offshore wind project components

• Assess infrastructure impacts to upwelling along the shelf-break (e.g., Hudson 
Canyon)

• What else would the F-TWG like to see come out of this effort?

23



Environmental and Fisheries Site Assessment Studies 
Supporting New York’s Offshore Wind Master Plan 2.0: 
Deep Water

11 September 2023



Goals and Objectives (Environmental Studies) 

1. Compile and synthesize the best publicly available data for four key resource groups within the 
AoA.
• Marine mammals and sea turtles
• Birds and bats
• Fish and fisheries
• Benthic habitats

2. Review and summarize existing literature on the potential stressors associated of each phase 
of deep water OSW on each resource.

3. Provide existing guidance for avoiding, minimizing and mitigating impacts to each resource 
from deep water OSW.

4. Discuss gaps in data and identify opportunities for future studies that may improve the 
understanding of each resource.



Stakeholder and State Agency Engagement

• At study onset, request for data and relevant resources 
on stressors, receptors, and existing management 
tools to mitigate risk

• Draft study review (dates)

• Comments received from over 15 stakeholder groups
• Comments will be addressed and incorporated into 

the studies, as appropriate, to improve accuracy 
and completeness of each study

• Some comments will inform future Master Plan 
studies

• Feedback received will inform New York State 
decision-making as the State looks to additional 
value to the BOEM OSW leasing process.

• Environmental Technical 
Working Group (E-TWG)

• Fisheries Technical Working 
Group (F-TWG)

• Project Advisory Committees 
(PAC)

• Bureau of Ocean Energy 
Management (BOEM)

• Offshore Wind (OSW)



1 MM/ST receptor groups

2 Datasets included

3 Key results

4 Data gaps

5 Future considerations

6 Main comment themes

A G E N D A

https://www.fisheries.noaa.gov/Photo taken by HDR under NMFS research permit 21482

Marine Mammal and Sea Turtle Study



Marine mammal and sea turtle receptor groups
Receptor Group Members of Receptor Group

High-Frequency Cetaceans Harbor porpoise, dwarf & pygmy sperm whale

Mid-Frequency Cetaceans

Sperm whale, killer whale, Northern bottlenose whale, beaked whale spp., pilot whale spp., 
pygmy & false killer whale, melon-headed whale, Risso’s, Atlantic white-sided, white-beaked, 
Atlantic spotted, Pantropical spotted, striped, Fraser’s, rough-toothed, Clymene, spinner, 
common, and common bottlenose dolphin

Low-Frequency Cetaceans Baleen whales - blue, sei, minke, fin, humpback

North Atlantic Right Whale North Atlantic right whale

Other Marine Mammals of Special Conservation 
Status

ESA-listed cetaceans (fin, sei, blue, sperm whale) and any marine mammals under current or 
recent UME designation (humpback whale, gray and harbor seal, minke whale)

Deep-Diving Cetaceans
Sperm whale, pygmy & dwarf sperm whale, beaked whale spp., pilot whale spp., Northern 
bottlenose whale

Shallow-Diving Cetaceans
Harbor porpoise, baleen whales (except NARW), killer whale, pygmy & false killer whale, melon-
headed whale, dolphins

Seals Harbor, gray, hooded, ringed, and harp seals

Post-hatchling dispersal stage (all sea turtle 
species)

Post-hatchling loggerhead, leatherback, Kemp’s ridley, and green sea turtles

Juvenile, subadult, and adult hard-shelled sea 
turtles

Non-hatchling loggerhead, Kemp’s ridley, and green sea turtles (may include unidentified 
hardshell)

Juvenile, subadult, and adult leatherback sea 
turtles

Non-hatchling leatherback sea turtles



Datasets included

• Geospatial analysis:
• Marine Mammals

• Habitat-based Marine Mammal Density Models for the U.S. Atlantic (Roberts et al. 2023)

• NYSERDA OPA Aerial Surveys (Normandeau Associates Inc. and APEM Ltd. 2021)

• WCS Vessel Surveys for Baleen Whales in the New York Bight (King et al. 2021)

• Mid-Atlantic Marine Mammal Tagging Studies (Baird et al. 2015, 2016, 2017, 2018, 2019, Foley et al. 2021; 
Engelhaupt et al. 2022, Ampela et al. 2023)

• Sea Turtles
• East Coast Turtle Density Models (Sparks and DiMatteo 2023)

• General literature review focused on:
• Information about fixed and floating wind that has become available since MP 1.0

• Deep water areas off the continental slope and areas further east, roughly to Oceanographer Canyon

• Refer to Appendix A of MM/ST report for comprehensive list of data sources



Mid-Frequency Cetaceans: Scaled to Highest Seasonal 
Predicted Density

Mid-Frequency Cetaceans: Tag Tracks

Key results: Importance of continental slope



Key results: North Atlantic right whale

NARW: Scaled to Highest Seasonal Predicted Density NARW: Tag Track



Key results: Sea turtles



Key results: Leatherback turtles



Data gaps
• Marine mammals

• Sighting records used for density estimation may be limited due to cryptic surface behavior 
or lack of ID to species (e.g. seals and pilot whales)

• Little known about hearing sensitivity of baleen whales and their reactions to pile driving

• Sea turtles
• Limited information on the distribution and habitat use of different sea turtle age classes, 

such as post-hatchling versus non-hatching sea turtles

• Stressors (MM and ST)
• In-water structures on ocean mixing, stratification, and primary productivity
• Operational noise from the large, 12+ MW turbines currently planned for U.S. OWF
• Electromagnetic fields (e.g. from undersea power cables)



Future considerations

• Value in conducting visual surveys for density estimation as well as tagging 
studies

• Continental shelf break and slope habitats, including waters above submarine 
canyons, are of particular importance to marine mammals

• Potential exists for floating wind tether cables to attract marine debris, could 
increase entanglement risk



Comments received to date: Main themes

• Include additional references

• Better characterize existing ambient noise in NYB to put noise from OSW 
development (particularly LF noise) into context

• Better explain uncertainty associated with marine mammal density models 

• Include more thorough discussion of operational noise levels, and to what 
extent these can be inferred from European OSW farms



1 Introduction: Species

2 Methods: Data

3 Methods: Analysis

4 Results: Risk Assessment

5 Discussion: Considerations

6 Discussion: Comments

Birds and Bats Study



Introduction: Species

• 4 bat species
• cave-hibernating & migratory tree bats

• 63 bird species
• shorebirds, seabirds, wading birds, 
• raptors, songbirds

• Protected species
• Federal

• Endangered Species Act 

• Bald and Golden Eagle Protection Act 

• Migratory Bird Treaty Act

• State
• Species of Greatest Conservation Need



Methods: Data

• Data sources
• boat-based and aerial surveys, 

including passive acoustics (bats)
• tagging efforts (tracking data)

• Data gaps or uncertainties and considerations
• Qualitatively scored by number of data sources available



Methods: Analysis

• Spatial risk assessment (quantitative)
• Exposure & vulnerability assessment
• Tracking data

• Potential risks from all phases
• Expected impacts from stressors

Stressors
Vessel Traffic
Noise
Bottom 
Disturbance
Artificial 
Lighting
New Structures
Changes in 
Water Quality
Changes to Atmospheric/ 
Oceanographic Dynamics RISK

Where?
When?

How?



Results: Spatial risk assessment

High
Medium

Low
Minimal

NA

Vulnerability

Group Common Name
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Sea ducks Long-tailed Duck
Black Scoter
White-winged Scoter
Surf Scoter
Red-breasted Merganser
Common Eider

Auks Razorbill
Dovekie
Black Guillemot
Atlantic Puffin
Common Murre
Thick-billed Murre

Terns Bridled Tern
Sooty Tern
Roseate Tern
Common Tern
Arctic Tern
Least Tern
Royal Tern

Gulls Bonaparte's Gull
Herring Gull
Ring-billed Gull
Great Black-backed Gull
Laughing Gull
Black-legged Kittiwake

Vulnerability

Group Common Name
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sp

la
ce
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tio
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Jaegers Parasitic Jaeger
Pomarine Jaeger

Skuas South Polar Skua
Great Skua

Loons Common Loon
Red-throated Loon

Shearwaters Great Shearwater
Sooty Shearwater
Cory's Shearwater
Audubon's Shearwater
Manx Shearwater

Fulmars Northern Fulmar
Petrels Black-capped Petrel
Storm-petrels Band-rumped Storm-petrel

Leach's Storm-Petrel
Wilson's Storm-Petrel

Gannets Northern Gannet
Cormorants Double-crested Cormorant
Pelicans Brown Pelican
Grebes Horned Grebe
Phalaropes Red Phalarope

Red-necked Phalarope



Results: Risk and data gaps

Marine
Birds

Data
Gaps

Zone 1 0.0%
Zone 2 3.6%
Zone 3 37.5%
Total 18.30%



Discussion: Future considerations

1. Incorporate updated MDAT models

2. Increase coverage of tracking data in AoA

3. Increase survey coverage in AoA

4. Support research on continental shelf break

5. Develop integrated model of survey, track data

6. Improve colony data: foraging range analyses

7. Test and verify mitigation measures offshore



Discussion: Comment themes

From industry and eNGOs:

• Fixed structures not expected in AoA (depth):

noise from floating less than pile-driving

• Additional pelagic species expected in region:

lacking documentation in AoA

• Changes in prey quantity/quality as a stressor:

bottom disturbance, new structures



1 Receptor Groups

2
Datasets Included and 
Methodology

3 Key Results

4 Knowledge and Data Gaps

5 Future Considerations

NOAA NOAA

6 Main comment themes

Benthic Habitat Study



1 Receptor groups
• Focused on structurally complex and foundational 

habitat groups present within the AoA.

• Selected based on the provision of habitat that 
generally enhances local diversity and have 
strong functional roles in the local ecosystem.

• Additionally, these receptor groups (particularly 
biological) have high conservation and 
management value (e.g., Essential Fish Habitat).

• Biological Receptor Groups
• Deep-sea corals

• Sponges

• Sea pens

• Physical Habitat Receptor Groups
• Hard substrate

NOAA



2 Datasets included and methods

• Explored multiple datasets that were 
available within the AoA:

• Biological
• Occurrence records for the distribution of 

deep-sea corals, sea pens and sponges 
obtained from publicly available databases 
including the NOAA Deep-sea Coral Data 
Portal and the Ocean Biodiversity 
Information System.

• Show where species occurrences have 
been found but not necessarily the best 
representation of species distributions due 
to incomplete effort data in much of the AoA
for these receptors.



• Explored multiple datasets that were 
available within the AoA:

• Biological
• Species distribution models for the receptor 

groups were obtained from peer-reviewed 
regional model outputs developed by NOAA for 
the US continental shelf area (Kinlan et al., 
2020).

• Statistically extrapolates potential species 
distributions from known occurrences and the 
calculation of species niches. Provides an 
estimation of potential distribution patterns in 
areas that have not yet been sampled.

• Also undertook systematic literature review 
to determine potential impacts from 
anthropogenic activities that may occur during 
OSW development.

2 Datasets included and methods



• Explored multiple datasets that were 
available within the AoA:

• Physical Habitat Data
• Geophysical:

• Bathymetry (compiled by TNC 2010, updated 2020)

• Backscatter (limited coverage, USGS; Butman et al. 2017) 

• Geomorphology:
• TNC updated seabed topographic forms (TNC, 2010, 

updated 2020)

• Derived from bathymetry and backscatter (limited 
coverage, USGS; Butman et al. 2017) 

• Sediment types:
• TNC interpolated soft sediment type (TNC, 2010, 

updated 2020)

• Modeled hard bottom likelihood (limited coverage, 
Battista 2019)

2 Datasets included and methods

Topographic Seabed Forms (TNC 2010, updated 2020)



3 Key results

• Biological
• Occurrence records

• Zone 1 did not contain as many observations of 
the selected benthic receptors than other zones, 
with relatively low recorded species richness.

• Zone 2 contained the most observations of all 
receptors and harbored the greatest species 
richness across all zones. Likely due to 
substantial habitat heterogeneity, with highly 
rugose terrain and the presence of several 
submarine canyons.

• Zone 3 is the least studied region of the AoA, 
however, still contained multiple observations of 
benthic receptors.

Zone Corals Sponges Sea 
Pens

All 
Receptors

Zone 1 194 63 294 551
Zone 2 8,493 939 1,004 10,436
Zone 3 597 56 415 1,068

All Zones (AoA) 9,284 1,058 1,713 12,055
All Zones + 25 km 

buffer
9,844 1,377 2,188 13,409

Number of records

Zone Corals Sponges Sea 
Pens

All 
Receptors

Zone 1 4 7 16 27
Zone 2 36 21 73 130
Zone 3 21 3 36 60

All Zones (AoA) 43 27 87 157
All Zones + 25 km 

buffer
44 30 92 166

Species richness



3 Key results

• Biological Data
• Species distribution models largely supported observed distribution 

patterns from occurrence records, showing Zone 2 as the most suited 
area of the AoA, with some extension into Zones 1 and 2, particularly 
for Sea Pens.



3 Key results

• Physical Habitat Data
• Bathymetry 

• Prominent differences in the overall depth and large-
scale bathymetric features of the seafloor are 
evident in regional bathymetric data.

• Nearly complete coverage for the AoA.

• Geomorphology
• TNC’s 2020 dataset that covered the AoA showed 

Zone 1 to be primarily a low flat, consistent with its 
position on the continental shelf. 

• Geomorphology present in regular patterns 
highlighted several canyons along the shelf break in 
Zone 2, with those patterns continuing to the edge of 
Zone 3.



3 Key results

• Physical Habitat Data
• Sediments and hard bottom

• TNC’s (2020) dataset showed the outer continental 
shelf is primarily sandy with patchy distributions of 
gravel and mud in some locations.

• The continental slope marks a transition from 
predominant sand to predominant mud, and 
offshore of the slope, muds dominant the deep 
abyssal plain.

• Patchy areas of gravel are generally associated 
with the Hudson Canyon and Hudson Shelf Valley 
and areas with higher rugosity, particularly along the 
continental slope.

• Hard bottom habitat is found largely in Zone 2, 
where canyons incise the slope. However, areas of 
hard bottom can be difficult to detect in regional 
analyses.



4 Knowledge and data gaps

• Biological Data Gaps 
• Our understanding of most biological processes 

diminishes offshore and within deeper waters.
• Generally, an incomplete understanding of 

species distributions within the AoA, however, 
most occurrences are concentrated in Zone 2.

• We have an incomplete of taxonomic 
information for many deep-sea species and we 
do not understand genetic connectivity patterns 
for most species and regions.

• Environmental characterization in many 
locations is also lacking, leading to poor 
understanding of species responses to natural 
environmental variability and anthropogenic 
change.

• Physical Habitat Data Gaps 
• Comprehensive and high-resolution data on 

seafloor structure and composition is 
paramount to proper siting for offshore energy 
development and protection of biological 
resources and ecosystem services. 

• While regional scale bathymetric information 
exists, higher resolution products (including 
derived backscatter metrics) are generally 
lacking from public access.

• Standardized terminology is lacking for 
geomorphological characterization.

• Sediment and seabed form data are available 
but lack high precision. Quantitative hard 
bottom likelihood data are limited to only a 
portion of the AoA.



5 Future considerations

• Improve understanding of the distribution of benthic species 
and physical habitat within the AoA, particularly for zones 1 
and 3 and develop finer scale habitat maps for zone 2.

• Establish environmental and ecological baselines for benthic 
receptor groups in areas where activities may be conducted. 
Particularly in Zone 2 where the highest abundances 
of receptors are found.

• Explore experimental assessment of the response of benthic 
receptors at different life stages. Particularly addressing little 
known impacts such as sound, changes in water quality, 
atmospheric and current dynamics, and EMF.

• Explore the implications of changing climate on cumulative 
impacts from OSW energy development, if any.

• Conduct sustained monitoring to establish ongoing ecosystem 
impacts, if any.

NOAA



6 Main comment themes received to date

• Include more detailed information about stressors such 
as:

• Cable protection/armoring.

• Removal and relocation of boulders.

• HVDC – larval entrainment and discharge of heated water.

• Construction noise.

• Pre-construction survey and site preparation impacts.

• Explore potential indirect and direct impacts to EFH and 
fish communities.

• Several comments requesting removal of spatial 
locations such as designated protection areas from 
consideration in the AoA.

NO
AA

NOAA



Fisheries Stakeholder 
Engagement

Brian Dresser

22 Sept 2023



Purpose of the Fisheries Office Hours

58

• Overview of Master Plan 2.0.
• Share/summarize general concerns of the fishing industry; based on prior 

input, including input on deep water wind in other regions.
• Hear the fishing industry’s concerns with deep water wind off New York 

and New Jersey.
• What is most important to fishermen and how to address through further 

studies, workshops, etc.?
• Input will be captured in a brief memo as an appendix to the Fish/Fisheries 

Study of the OSW Master Plan 2.0, which will then be provided as a 
recommendations document to BOEM.
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-Whiting*
-Bottom Trawl <65 ft
-Bottom Trawl >65 ft
-Dredge
-Gillnet
-Longline
-Pots and Traps
-Other?

-Black Sea Bass*
-Fluke**
-Golden Tilefish**
-Jonah Crab**
-Lobster**
-Monkfish*
-Ocean Quahog*
Pelagics
(Herring/Mackerel/Squid)
-Scup*
-Skate*
-Squid/Mackerel/Butterfish
-Summer Flounder*
-Surfclam*
-Whiting*
-Bottom Trawl <65 ft
-Bottom Trawl >65 ft
-Longline
-Pots and Traps
-Other?

-Red Crab (added from 
Office Hour 2 input) 
-Longline
-Other?

*Provided by NMFS feedback, **Comments from NOAA Proposed Hudson Canyon Sanctuary 



Feedback from Office Hours – Input & Concerns
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• Four Sessions (June – August)
• Participation = 3 to 14 attendees during 

each session (fishermen, fishing 
organizations)

• Total attendees  = 21 individuals, 
representing themselves or their 
organizations

• Summary Memo in-development



Feedback Summary from Office Hours – Input & Concerns
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• Comments & Input from Prior Documents:
 All prior comments are important, no ranking suggested. 
 Common themes may also be found within comments on the NYB WEA assessments.
 Concerns with prioritizing the different comment themes against each other and ranking them. The primary concern 

should be the cumulative impacts of OSW development. 
 Review NOAA Proposed Hudson Canyon Sanctuary comments.
 Include the FSF letters for the MA RFI and RI/MA Lease Issuance that influenced the communication of information to 

remove scallop areas from the MA-RI WEAs
 Agreement with NMFS concern that there is a lack of knowledge and studies around the benthic habitats in Zone 3.
 Underwater noise is under emphasized in the comment synthesis.
 Concern about cumulative impacts with deep water AoA and existing lease areas, wind energy areas, and call areas.

• Oceanographic Processes:
 Multiple oceanographic processes and their effects elsewhere.
 Need to consider disruption to oceanographic/hydrodynamic systems, oxygen depletion, larval transport, and how 

that might impact fisheries.
• Important Fisheries:

 Scallops in Zone-1 is a major concern. Also, Eastern boundary of the map is fished much deeper than the area south of 
long island. Scallop fishery gets very deep further east you go.

 Mid-Atlantic groups seem to be underrepresented – recommend reaching-out to long-liners (> 100 fathom), as well as 
Bluewater Fishermen’s Association; particularly in Zone-2 & Zone-3



Feedback Summary from Office Hours – Input & Concerns
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• Components & Footprint:
 Floating will be different footprint than fixed (on the seabed and in the water column).
 Which platform designs and inter-array cable depths are most commonly used or preferred in other floating OSW installations?
 The type of mooring system used by deep water OSW could influence constraints with fishing interests (e.g., potential to prevent

trawling or bottom dredging).
 Request to assess floating OSW options with turbines sited as close as possible, in order to minimize the exclusion areas for fisheries.
 Concern that deep water wind technologies and associated cables/chains across the water column  will entirely preclude any mobile 

gear from fishing within a floating wind farm.
 Need to consider the potential for whale entanglement (primary & secondary).
 Compensatory mitigation will be a necessary part of developing the AoA, if mobile gear types are precluded from fishing – potentially 

up to entire boat/permit buybacks if necessary.

• Siting & Analysis:
 Is New York State considering areas closer to shore, which would have considerably less impacts on fisheries?  Concern about New

York State leading the charge for potential development of the AoA, located in Federal Waters. 
 Considerable interest in the potential to install cell receivers on OSW infrastructure to extend cell service at sea, continued concerns 

with radar, and collision with platforms.
 Ensure that the Fish/Fisheries Study contractor is utilizing all appropriate data sources, particularly for scallop surveys (e.g., NEFSC 

Scallop Dredge Survey, VIMS Dredge Survey, SMAST drop camera survey, and HABCAM). Also, ensure NYSERDA’s contractors are 
coordinating on inputs from these office hour sessions, for incorporation into the Fish/Fisheries Study.

 During NYSERDA’s original Master Planning effort, the goal was least risk (to fishermen) and greatest opportunity (for wind 
development); concern that this new 2.0 effort does not have that same approach in mind.

 Need a cost-benefit study for the overall economics of developing the AoA.
 Concern about stakeholder burnout from all of the engagement efforts, with little avoidance of impacts.



1 Study Framework
2 Datasets Included
3 Receptor Groups

4 Results
5 Knowledge Uncertainties 
6 Future Considerations & 

Comments

Fish and Fisheries Study

https://www.mafmc.org/https://www.fisheries.noaa.gov/



Fish & Fisheries Study Framework

• Developed Sensitivity Analysis Framework, 
Risk Ranking and Data Receptors based 
upon stakeholder and PAC input:

• Habitat

• Fish Species

• Commercial/Recreational Fisheries



Biological Datasets Included
Habitat

• Atlantic Highly Migratory Species 
(HMS) EFH map (NOAA)

• Mid-Atlantic and NE EFH map 
(NOAA)

• Habitat Areas of Particular 
Concern – HAPC map (NOAA)

• Northeast Canyons and 
Seamounts Nat’l Monument

• ESA-listed species and Critical 
Habitat – Greater Atlantic Region 
(Section 7 map)

Fish Species
• NOAA NEFSC Spring & Fall 

Bottom Trawl (2013-2022)

• NOAA NEFSC/Industry 
Cooperative Sea Scallop 
Dredge Survey (2013-2022)

• NOAA NEFSC Atlantic 
Surfclam & Ocean Quahog 
Survey (2013-2022)

Fisheries

Other primary sources included scientific literature and 
research reports relevant to deep water OSW 
development and species in the northeast.

• NOAA Fisheries Observer 
Data (2013-2022)

• NOAA Fishing Footprints 
data (2012-2021)

• USCG AIS data (2018-
2022)

• NOAA VMS data (2013-
2023)

• HabCam Survey 
(Requested; not yet 
received)



Habitat Overview
• EFH

o 63 species identified

o 39 species with EFH for every life 
stage

• HAPC
oSubset of EFH

o Juvenile Atlantic cod

oSeveral submarine canyons

o Tilefish HAPC within Veatch 
Canyon HAPC

• Marine Sanctuaries & National Monuments
o Proposed Hudson Canyon Sanctuary

o Northeast Canyons and Seamounts National Monument



Fish Species Overview

Fish Species in Areas 1 and 2

190+ species identified (NEFSC BT 
Survey)
oMost abundant Zones 1 and 2:

 Longfin squid

 Butterfish

 Sea scallop

 Spiny dogfish

 Haddock



o Most abundant Zone 3 (NOAA 
Observer):
 Monkfish
 Longfin squid
 Butterfish
 Hake species
 Summer flounder
 American lobster

Fish Species Overview

Fish Species in Area 3



Fish Species Overview

• ESA-listed Threatened & Endangered
o Atlantic sturgeon (E)

o Giant manta (T)

o Oceanic whitetip shark (T)

• NOAA Trust Resources & Species 
of Concern
o Highly Migratory Species (HMS)

o Diadromous species

o Forage and Shellfish species

Common Name Scientific Name Species Type Species of 
Concern

American eel Anguilla rostrata Catadromous Y
Striped bass Morone saxatillis Anadromous Y

Blueline tilefish Caulolatilus microps Demersal Y

Golden tilefish Lopholatilus
chamaeleonticeps

Demersal
N

Halibut
Hippoglossus
hippoglossus Demersal Y

Black seabass Centropristis striata
Demersal/hard 

bottom N

Cusk Brosme brosme
Demersal/hard 

bottom Y

Tautog Tautoga onitis
Demersal/hard 

bottom N

Red hake Urophycis chuss
Demersal/semi-

pelagic Y

Silver hake Merluccius bilinearis
Demersal/semi-

pelagic N
Atlantic mackerel Scomber scombrus Forage species Y

Atlantic 
menhaden Brevoortia tyrannus Forage species N
Sand lance Ammodytidae Forage species Y

American lobster Homarus americanus Shellfish Y
Atlantic sea 

scallop
Placopecten
magellanicus Shellfish N

Atlantic surfclam Spisula solidissima Shellfish N
Horseshoe crab Limulus polyphemus Shellfish Y
Ocean quahog Arctica islandica Shellfish N

Deep-sea red crab Chaceon quinquidens Shellfish Y
Northern shortfin 

squid Illex illecebrosus Cephalopod Y



Commercial and Recreational Fisheries Overview
Fourteen Fisheries Management Plans (FMPs) 
within AoA

• Prime Recreational Fishing Locations 
Mapped

• Fishing Vessel Usage: USCG Automatic 
Identification System (AIS) for vessels >65ft 
and NOAA) 

• Vessel Monitoring System (VMS) Tracking 
Data

• NOAA Fisheries Observer Data Mapped

• Fishing vessel hauls

• Fishing industry revenue 

Fisheries Management Plan Management Area Date of 
Inception

Atlantic Herring New England, Mid-Atlantic 1999
Atlantic Salmon New England 1987
Atlantic Sea Scallop New England 1982
Atlantic Surfclam and Ocean Quahog New England, Mid-Atlantic 1977
Bluefish Mid-Atlantic 1990

Consolidated Atlantic Highly 
Migratory Species

Highly Migratory Species, 
New England, Mid-
Atlantic, South Atlantic 2006

Deep-sea Red Crab New England 2002
Mackerel, Squid and Butterfish Mid-Atlantic 1978
Monkfish New England, Mid-Atlantic 1998
Northeast Multispecies New England 1985
Northeast Skate Complex New England 2003
Spiny Dogfish New England, Mid-Atlantic 1999
Summer Flounder, Scup, and Black 
Sea Bass Mid-Atlantic 1988
Tilefish Fishery Mid-Atlantic 2001



Results Essential Fish Habitat
• EFH widely distributed in Zone 1 and most of Zone 2

• Most HMS EFH occurs along shelf break and seaward in Zones 2 and 3
Mid-Atlantic & NE EFH HMS EFH



Results Bottom Trawl
• Concentrations of demersal and pelagic species biomass along the shelf break, 

within and outside of submarine canyons (NEFSC BT Survey).

Demersal Species BiomassPelagic Species Biomass



Results NEFSC Sea Scallop Dredge Survey and 
Sea Scallop VMS



Knowledge Uncertainties & Data Gaps

• Future Fisheries Surveys
• Impact to Long-term Fisheries Studies 

and future study design/methods
• Spatial Data Limited in Zone 2 and 3 

for some species (i.e., Highly Migratory 
Species)

• Recent research prioritization is 
expected to enhance knowledge of 
potential impacts to fisheries

• Hydrodynamic and Oceanographic 
Changes 

• Impact of Deep Water Floating Wind 
Technology

• Vessel Traffic
• NYSERDA Maritime Reports

• Fisheries Tourism
• Enhanced Opportunities?

• Fishing Industry Employment
• Long-term Impacts 

unknown/NYSERDA (2021) Study

• Climate Change
• Fish Population Changes vs GHG 

Reductions



Future Considerations

• Build off ongoing fishing industry feedback (i.e., 
office hours) during OSW planning and siting to 
mitigate impacts to historical fishing and 
sampling locations 

• Preliminary and baseline studies of habitat, 
species, and fisheries

• Research prioritization (ie., assessing impacts 
to larval fish, habitat conversion, and EMF)

• Continued biological monitoring to assess 
impacts as deep water OSW technology 
develops



General Comment Themes

• Data Availability & Usage (i.e., AIS, 
VMS and Sea Scallop 
Dredge/HabCam data).

• Data limitations and caveats:
• sampling gear limitations;
• survey sampling locations vs. 

industry fishing locations; 
• limitations of data provided with 

confidentiality protections.

• Additional information on 
stressors associated with hard 
bottom structures and the potential 
for restoration after 
decommissioning.

• Additional discussion of impacts to 
fishing industry, including:

• Effort displacement
• Revenue loss
• Gear loss and damage
• Compensation fund considerations



1 Background & Literature Review

2 Spatial ES Analysis Framework

3 Data Sets and Processing

4 Weighting & Overlay Methodology

5 Data Gaps

6 Results

A G E N D A

https://www.fisheries.noaa.gov/Photo taken by HDR under NMFS research permit 21482

Environmental Sensitivity Analysis Study



• Review stressors, risk weighting, and overall 
methodology in Master Plan (2017) and 
other relevant risk assessment models

• Develop a model to incorporate the temporal 
and spatial risks identified in the individual 
studies on the marine resources from 
potential stressors and the level of risk 
associated with the stressors on a particular 
receptor during each phase of OSW 
development

• Provide geographic depictions of relative 
high and low areas of potential conflict for 
OSW development and associated stressors 
with respect to biota

General Methods (March 2023)



Literature Review

• Reviewed overall methodology in similar risk 
assessment models:

• NYSERDA Master Plan 1.0
• NJ Offshore Wind Strategic Plan
• NCCOS Central Atlantic Wind Energy
• NCCOS Gulf of Mexico
• Gulf of Maine (Birds)
• Primary academic literature

• Spatial Multi-Criteria Decision Analysis
• Typically, follow a common workflow, but details 

of each step may differ



Spatial Environmental Sensitivity Analysis

1. Framework: Establish an overall conceptual framework
1. What is scope, intended use/audience etc.
2. Define an Area of Analysis (spatial)
3. What Input Data to include/exclude
4. Sub-models / pre-processing (groupings, classes etc.)

2. Goal: Define the “goal” or metric (“Risk” or “Suitability”)
1. Risk ∝ Suitability-1 (High Risk  Low Suitability)

3. Data: Obtain and Evaluate Input Data
1. Identify individual components
2. How/if to group components
3. Address Data Gaps, Uncertainty

4. Rescale: Rescale Input Data to common scale
5. Weight:  How/if layers will be differentially weighted
6. Combine: Define how layers will be combined to overall score

Mammals

Birds

Fish

Benthic

Risk

W
ei

gh
ts

Layers



Framework

• Overall Sensitivity: 
• Relative environmental sensitivity on a common scale (e.g. 0 to 1 or High/Med/Low)

• Resources
• Four primary marine resource groups

• Receptors: 
• An individual or group of like individuals that could be stressed by OSW development.  

These are our data!

• Stressors:
• For any receptor, what are the possible stressors that could impact it

• Phase
• Relative prevalence of each stressor during OSW Phases 

Subdivided into 5 Organizational Levels:





Data
• Identify source data layers
• Individual Study Leads and SMEs identify 

the datasets to be incorporated into the SA
• Not all data evaluated and reviewed from 

studies necessarily must be included in SA
• Candidate datasets should be:

• Spatial 
• Represent some quantity that correlates with 

“sensitivity” (positively or negatively)
• Identify areas with gaps

• Decide how/if individual receptors should 
be:

• Grouped/split (e.g., Hearing Groups)
• Aggregated (e.g., across time)
• Pre-processed

• 21 Receptor Datasets in total
• 9 Marine Mammal & Sea Turtles
• 3 Birds & Bats
• 3 Fish & Fisheries
• 6 Benthic Habitat

Σ



Rescale

• Rescale input data sets to a common 
spatial scale (location and geometry)

• BOEM Lease Block
• Block = 4x4 grid of aliquots
• Full coverage of AoA
• 4,300 blocks in AoA

• Area weighted average 



Rescale

• Rescale input data sets (receptors) 
to a common “sensitivity” scale 

• Necessary to combine data in an 
“apples:apples” way 

• Common practice in multivariate 
statistics / data science

• Data rescaled on a continuous 0-1 
scale (Low Sensitivity – High 
Sensitivity) using linear rescale 
function

𝑉𝑉𝑖𝑖′ =
𝑣𝑣𝑖𝑖 − min 𝑣𝑣

m𝑎𝑎𝑎𝑎 𝑣𝑣 − min 𝑣𝑣

𝑉𝑉′ ∈ 0,1



Rescale

Original Rescaled



Weighting
• Define Weightings
• How to determine weights?
• Weights are inherently subjective
• Analytic Hierarchy Process: 

• Expert elicitation
• Series of SME questionnaire’s that make 

pairwise comparisons between things
• Used to calculate the Weights
• Operations Research / Decision Theory



Combine

• Each data layer has been:
• Rescaled
• Mapped to BOEM blocks
• Weights computed

• Weighted Sum Overlay

Mammals

Birds

Fish

Benthic

Risk

W
ei

gh
ts

Layers



Data Gaps

• Define and quantify Uncertainty based on 
2 components:

• Completeness:  % of the AoA that has data 
for a particular receptor

• Confidence:  Degree to which data accurately 
reflect the receptor

• Individual study reports address and 
discuss data availability and confidence

• Important to interpret sensitivity results in 
context of data gaps

Resource Receptor Zone 
1

Zone 2 Zone 3 Total Average 
by 

Resource

Marine Mammals & 
Turtles

Deep-Diving Cetaceans 100% 100% 100% 100%

89%

High-Frequency Cetaceans 100% 77% 0% 51%
Low-Frequency Cetaceans 100% 100% 100% 100%
Mid-Frequency Cetaceans 100% 100% 100% 100%
Marine Mammals 
Conservation Status 100% 100% 100% 100%
North Atlantic Right Whale 100% 100% 100% 100%
Shallow-Diving Cetaceans 100% 77% 0% 51%
Seals 100% 100% 100% 100%
Turtles 100% 100% 100% 100%

Birds & Bats
Collision Vulnerability 100% 99% 79% 90%

90%Displacement Vulnerability 100% 99% 79% 90%
Population Vulnerability 100% 99% 79% 90%

Fish & Fisheries
Fisheries 93% 49% 26% 55%

68%Habitat 100% 100% 100% 100%
Species 100% 70% 0% 49%

Benthic

Coral Density 41% 99% 67% 63%

62%

Deep Coral Suitability 29% 95% 8% 31%
Hard Bottom 100% 100% 99% 100%
Sea Pen Density 62% 98% 47% 62%
Sea Pen Suitability 100% 100% 42% 74%
Sponge Density 46% 85% 22% 42%



Results



Sensitivity Results: Marine Mammals & Sea Turtles
Overall Sensitivity and Data Gaps



Sensitivity Results: Marine Mammals & Sea Turtles
by Stressor



Sensitivity Results: Marine Mammals & Sea Turtles
by Phase



Sensitivity Results: Birds & Bats
Overall Sensitivity and Data Gaps



Sensitivity Results: Birds & Bats
by Stressor



Sensitivity Results: Birds & Bats
by Phase



Sensitivity Results: Fish & Fisheries
Overall Sensitivity and Data Gaps



Sensitivity Results: Fish & Fisheries
by Stressor



Sensitivity Results: Fish & Fisheries
by Phase



Sensitivity Results: Benthic Habitat
Overall Sensitivity and Data Gaps



Sensitivity Results: Benthic Habitat
by Stressor



Sensitivity Results: Benthic Habitat
by Phase



Conclusions
• The high-level sensitivity mapping analysis 

identified regions of relatively higher or lower 
sensitivity within the three zones of the AoA

• In general, Zones 1 and 2 had the highest 
sensitivity overall and lowest in Zone 3, but this 
should be considered carefully as the data gaps 
were greater in Zone 3 due to lack of readily 
available data for many receptors

• Consult the Data Gap figures in conjunction with 
Sensitivity figures to place sensitivity in proper 
context

• Bottom disturbance was the most impactful stressor 
for fish and benthic habitat, and new structures 
were most impactful for birds and mammals

• Benthic habitat sensitivity is almost exclusively 
focused in Zone 2 along the continental shelf area 
as this area is most likely to contain suitable habitat 
for benthic species

• In general, sensitivity was greater during the 
construction phase for marine mammals, sea 
turtles, fish and fisheries, and benthic habitat, and 
during post-construction for birds and bats.



Main Comments to Date

• Uncertainty
• Include more detail / context about uncertainty
• Describe earlier in the report to provide adequate context to the reader

• Datasets
• Inclusion of additional fisheries data
• More detail about how datasets were used

• Stressors
• Selection of stressors and reasons
• Additional stressors to consider

Comment themes



Thank You



E x t r a  S l i d e s

Birds and Bats Study



Results: Marine diving birds



Results: Storm-petrels



Results: Black-capped petrel



Results: Terns



Results: Terns



Results: Shorebirds



• Framework:  
• Planning Level Analysis
• Broad-scale focus on relevant environmental issues
• Identify OSW Stressors and impacts on Receptors
• Incorporate different construction phases

• Goal: Environmental Sensitivity Analysis (SA)
• Input Data: 

• Marine Mammals & Sea Turtles, Birds & Bats, 
Fish & Fisheries, Benthic Habitats

• Rescale:  rescale to 0-1 interval
• Weights: Analytic Hierarchy Process to 

determine weights from SME elicitation
• Combined: Weighted Sum Overlay
• Address Uncertainty
• Modular & Adaptable

NYSERDA Master Plan 2.0



• Overall approach:
• Collect all source files
• Clip source files (rasters) to AoA area (w/small buffer)
• Combine data files (sum)
• Intersect (merge) the data with the BOEM blocks layer 

(area weighted average)
• Rescale the data to 0-1 range

• Geoprocessing done in R, coordinated using 
targets package

Data Processing



• Analytical Hierarchy Process
• Expert Elicitation
• Operations Research / Theory of 

Decision making
• Structured technique for organizing 

and analyzing complex decisions, 
based on mathematics and 
psychology

• Developed by Saaty in the 1980s
• Pairwise Comparisons
• Series of questionnaire’s that ask to 

make pairwise comparisons between 
things and rank them

• Benefits of AHP:
• Quantitative rigor
• Breaks down the problem into small 

parts
• Forces rationale and supporting 

evidence
• Consistency Ratio
• Multiple respondents
• “Unbiased” 

Weighting

https://en.wikipedia.org/wiki/MCDA
https://en.wikipedia.org/wiki/Mathematics
https://en.wikipedia.org/wiki/Psychology


• Compare each Child against another with 
respect to the Parent and score 1-9

• How much more important is <LEFT 
SIDE> vs. <RIGHT SIDE> with respect to 
the Parent

• PROVIDE RATIONAL!

Weighting



Weighting – Level 1 Results

Respondent Marine 
Mammals 
& Turtles

Birds & 
Bats

Fish & 
Fisheries

Benthic CR

Sr. Fisheries and Aquatic Scientist 25% 25% 25% 25% 0.000
Sr. Fisheries and Aquatic Scientist 35% 5% 51% 10% 0.042
Sr. Quantitative Ecologist/Avian Scientist 28% 47% 10% 16% 0.012
Sr. Avian Scientist 31% 31% 31% 6% 0.000
Sr. Marine Mammal Biologist 40% 20% 20% 20% 0.000
Sr. Marine Mammal Biologist 19% 35% 39% 7% 0.100
Sr. Benthic Scientist 51% 6% 22% 22% 0.058
Sr. Benthic Scientist 33% 14% 20% 33% 0.023

Research Scientist and Regulatory Specialist 23% 5% 62% 10% 0.055

Sr. Offshore Wind Development Consultant 51% 8% 27% 15% 0.075
Ocean and Lakes Policy Analyst 21% 21% 10% 49% 0.058

Sr. Offshore Wind Development Consultant 64% 11% 18% 7% 0.114
Mean 35% 19% 28% 18% 0.045



Weighting – Level 1 Results



• Repeat this process for all 
parent-child

• Can compute each risk 
partition

Weighting



• Repeat this process for all 
parent-child

• Can compute each risk 
partition

• Receptor x Stressor

Weighting



• Repeat this process for all 
parent-child

• Can compute each risk 
partition

• Stressor x Phase

Weighting



DRAFT

Overall Sensitivity



DRAFT

Overall Completeness



DRAFT

Sensitivity by Phase
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