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Offshore Wind Permitting Processes:
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Pandion Systems, Inc.

Providing scientific and educational research and consul
services In the area of winlildlife interactions for:

A Wind Developers
A Regulatory Agencies
A Educational Organizations

Specialization in Offshore Wind N T,

A Offshore wind bird/bat risk assessment project experience v
A Ongoing research project for US Minerals Management Setvice (MMS) entif
nPotential for interactions between endang@red and candidate bifd species \

- wind facility operations on the Atlantic Outer Continental Shelf J




Talk Overview

Two challenges and two opportunities to move offsho
wind-wildlife permitting forward

A Challenge #1Small scientific knowledge base
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A Opportunity #1 High return on research Investment

A Challenge #2Regulatory uncertainty and unprédict 'bility
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A Oppoftunity #2 Offshore wind is a net positive for wjldlife
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Challenge #1Small scientific knowledge base

Little is known about the basic biology of birds In
pelagic (offshore) environments, let alone issues
specific to offshore wind risk, such as

A migratory and foraging flight altitudes in pelagic
environments

A pelagic migratory routes, staging and feeding areas

A turbine avoidance capacities of birds in pelagjc
environments, affected by-wing, visibility, be}"&vior
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Challenge #1Small scientific knowledge base

What wedo know:

1) In terms of basic bird diversity and density, the oceal
contains very little birdlife.
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Wikimedia commons: http://www.naturespicsonline.com/
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Bird density Is orders of magnitude lower In
pelagic, compared with terrestrial environments

Environment Region/habitat Bird Density Source
(blrds/kmz)

Terrestrial Arizona shrub Mills et al. 1991Wils.
desert Bull.103:468479

Terrestrial Soutleastern US 43,267 Post and Sealk991,J.
cattail marsh Field Ornith62:195199

Terrestrial Midwestern US 700 Emlen et al. 1986huk

forest 103:791803 .
8

Terrestrial NortheasternUS 2,230 Swift et al. 1984Wils.
forested wetlands izl

Pelagic AOCS offshore of 2.355.03range NJDEFE:ase"ne Stsldie&

quarterly reports Dec,

New Jersey 3.60 average 2008June, 2009




Migrating land birds concentrate over land, and

generally avoid flying over large bodies of wate
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Modgrate intensity Spring migration, early | Heavy intensity Fall migration,
mOI’nIng MarCh 31, 200(7andion Systems, IndDetect, Inc. 2008) October 25’ ZOQZ':{ndion Systems, IndDetect, Inc. 2008) “PANDION




Exception #1: Seabird aggregation:
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Pre-construction distribution Pos’ecqnstruction distribution
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Slide reproduced with permission from Mark Desholm, Danish National Environmental Research Institute



Exception #2: Marine migration routes

A TransGulf migrants




Challenge #1Small scientific knowledge base

What weR 2 \KiSbw:

When and where are \
they there? \ ifh# tl
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Challenge #1Small scientific knowledge base

What weR 2 \KiSbw:

How high do they fly?
I Migratory vs foraging vs commuting flights
I Affected by weather?
I Variation among species, species groups




Challenge #1Small scientific knowledge base

What weR 2 \KiSbw:

Can birds avoid collisions with turbines?
I Behavioral avoidance known to be critical risk factor
I Affected by weather (eg. visibility)?
I Variation across species, species groups




Behavioral avoidance: a European exampl
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Desholm & Kahlert (2005), Biology Letters 1: 2283

Slide reproduced with permission from Mark Desholm, Danish National Environmental Research Institute



