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Technology Evolution

= Europe 2007:

= USA 2011:
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Survey Vessels

The digital imagery camera plane flew between 450 and 1000 m altitude
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Comparison-Density

* Turtle Density Estimates

= Reasons
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Comparison-ldentification

= Birds:

= Turtles and Cetaceans:
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Conclusions
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APEM Experience
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Innovations & Collaboration
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Known Wildlife Distributions In
OPA
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Data Sources: Spatial Data
- = USGS

science for a changing world
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NY Offshore Planning Area

|:| NY Wind Energy Area

Atlantic Offshore Seabird Dataset Catalog
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Spatial: Turtles
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Approach
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Camera Sensor
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Key Advantages to 1.5 cm Resolution
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Example Bird ID Rates

2 cm V. predicted 1.5 cm

Black Scoter >85% >98%
Ducks Red-breasted Merganser >80% >98%
Long-tailed Duck >85% >95%
Loons Common & Red-throated Loons >90% >98%
Wilson'’s Storm Petrel >75% >85%
Petrels and .
Great & Cory’s Shearwater >80% >90%
Shearwaters
Manx, Audubon’s & Sooty Shearwaters >60% >80%
o o
Jeagers Parasitic & Pomarine Jaeger >85% >95%
and Skuas
Lesser & Great Black-backed Gulls 100% 100%
Gulls Herring Gull >90% >99%
Kittiwake, Laughing & Bonaparte’s Gull >85% >95%
. Caspian & Royal Terns >85% >95%
erns
Common, Roseate & Forster’s Terns >60% >75%
. >90% Summer, >99% in Summer,
Auks RIS (e € Ressll <50% in Winter <50% in Winter

Dovekie & Atlantic Puffin >60% >90%
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Example High-Res Bird Snags
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Flight Planning
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Survey Design

Confidence in Estimates

Without , it s impossible to
assess if environmental change has had a significant
Impact on a population

High confidence = small confidence intervals

Low confidence = large confidence intervals

Low confidence: High confidence:
overlapping confidence intervals non-overlapping confidence intervals
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Survey Design
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Survey Design

Philadelphia
-
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Survey Design

Grid versus Transect

- transect design
: grid design
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Survey Design

Accommodating Glare
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Data Output

Geospatial Accuracy

Custom flight planning software pre-programs the survey
transects and grids

System-specific, aircraft mounted
GPS/GNSS systems ensure that surveys
are flown as accurately as possible

Automatic tmage acquisttion over
specified locations

As data capture occurs, GPS data are
automatically logged with each exposure
including the xyz coordinate and heading of the camera
at the point of capture
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Data Output
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Data Output

Flight Height
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Aircraft (known).

Bird Altitude

average size)

Bird flight height (m)
100
|

50

Surface Resolution
(known)

(c) Gannet (n=82)

EF
1:'1

NORMANDEAU '} P
ASSOCIATES Ladiaf

Environmental Consultants

M




Data Output

Flight/Path Direction

Individual wildlife are geo-referenced

Bearing s automatically
determined from head-tail

axts
Extraction to GIS

Rose diagrams produced
for defined areas

Predominant flight/path direction is detectable
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Data Output

Flight/Path Direction

Legend
D 16 km grid
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Adaptive Methods Consideration
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Data Sources: Temporal Data
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Temporal: Marine Mammails

e Beaked Whale (Mesoplodon sp.)
=== Beluga (Delphinapterus leucas)

e Blainville's Beaked Whale (Mesoplodon densirostris)

=== Blue Whale (Balaenoptera musculus)
Bryde's Whale (Balaenoptera brydei)

e Cuvier's Beaked Whale (Ziphius cavirostris)

e Dwarf Sperm Whale (Kogia sima)
== False Killer Whale (Pseudorca crassidens)

=== Gervais' Beaked Whale (Mesoplodon europaeus)

=
Ul
o

== Killer Whale (Orcinus orca)

# animals

Long-finned Pilot Whale (Globicephala melas)
== North Atlantic Right Whale (Eubalaena glacialis)

«==Northern Bottlenose Whale (Hyperoodon ampullatus)
Pygmy or Dwarf Sperm Whale (Kogia sp.)
w Pygmy Sperm Whale (Kogia breviceps)

Sei Whale (Balaenoptera borealis)
Sowerby's Beaked Whale (Mesoplodon bidens)

=== Sperm Whale (Physeter macrocephalus)

True's Beaked Whale (Mesoplodon mirus)
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Temporal: Marine Mammails

——Fin Whale (Balaenoptera physalus)

———Humpback Whale (Megaptera
novaeangliae)

Minke Whale (Balaenoptera acutorostrata)

# animals

Pilot Whale (Globicephala sp.)

é NORMANDEAU
<~~~ ASSOCIATES | |

Environmental Consultants




Temporal: Turtles
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Temporal: eBird

#birds by month, type
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Sensitive Species

Robinson Willmott, J. C., G. Forcey, and A. Kent. 2013. The relative vulnerability of migratory bird species to offshore
wind energy projects on the Atlantic Outer Continental Shelf. OCS Study BOEM 2013-207.
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survey Timings: Winter

February-March

Atlantic Puffin
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Survey Timings: Winter

February-March

Great Black-backed Gull
Glaucous Gull

Lesser Black-backed Gull
Iceland Gull

Herring Gull

Ring-billed Gull
Laughing Gull

Little Gull

Bonaparte's Gull
Black-legged Kittiwake
Atlantic Puffin

Razorbill

Thick-billed Murre
Common Murre
Dovekie

Parasitic Jaeger
Pomarine Jaeger

Great Skua

Red Phalarope
Red-necked Phalarope
Double-crested Cormorant
Northern Gannet

Manx Shearwater

Sooty Shearwater

Great Shearwater
Northern Fulmar
Red-necked Grebe
Common Loon
Red-throated Loon
Red-breasted Merganser
Long-tailed Duck

Black Scoter
White-winged Scoter
Surf Scoter
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survey Timings: Spring

April-May

Roseate Tern

N.B. Also one LETE
record in May

Feb Mar Apr May Jun Julu Aug Sept Oct Nov Dec
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Survey Timings: Spring

April-May

Gray Catbird
Red-eyed Vireo
Eastern Kingbird
Arctic Tern

Common Tern
Roseate Tern

Least Tern

Great Black-backed Gull
Glaucous Gull

Lesser Black-backed Gull
Iceland Gull

Herring Gull
Ring-billed Gull
Laughing Gull
Bonaparte's Gull
Black-legged Kittiwake
Atlantic Puffin

Dovekie

Parasitic Jaeger
Pomarine Jaeger
Great Skua

Red Phalarope
Red-necked Phalarope
Great Cormorant
Double-crested Cormorant
Northern Gannet
Band-rumped Storm-petrel
Leach's Storm-petrel
Wilson's Storm-petrel
Audubon's Shearwater
Manx Shearwater
Sooty Shearwater
Great Shearwater
Cory's Shearwater
Northern Fulmar
Common Loon
Red-throated Loon
Long-tailed Duck
Black Scoter
White-winged Scoter
Surf Scoter
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survey Timings: Summer

July-August

Cory’s Shearwater Audubon’s Shearwater
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Survey Timings: Summer

July-August

Barn Swallow

Arctic Tern

Common Tern

Roseate Tern

Bridled Tern

Sooty Tern

Great Black-backed Gull
Herring Gull

Ring-billed Gull
Laughing Gull

Parasitic Jaeger
Pomarine Jaeger

South Polar Skua

Red Phalarope
Red-necked Phalarope
Sanderling
Semipalmated Plover
American Golden Plover
Double-crested Cormorant
Northern Gannet
Band-rumped Storm-petrel
Leach's Storm-petrel
Wilson's Storm-petrel
Audubon's Shearwater
Manx Shearwater

Sooty Shearwater

Great Shearwater

Cory's Shearwater
Northern Fulmar
Common Loon
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Survey Timings:

October-November

Black-legged Kittiwake

Red-throated Loon
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Survey Timings: Fall

October-November

Pine Siskin

Dark-eyed Junco
Common Tern

Great Black-backed Gull

Lesser Black-backed Gull
Iceland Gull

Herring Gull
Ring-billed Gull
Laughing Gull
Bonaparte's Gull
Black-legged Kittiwake
Atlantic Puffin
Razorbill

Thick-billed Murre
Dovekie

Parasitic Jaeger
Pomarine Jaeger
South Polar Skua
Great Skua

Red Phalarope
Red-necked Phalarope
Great Blue Heron
Double-crested Cormorant
Northern Gannet
Leach's Storm-petrel
Wilson's Storm-petrel
Audubon's Shearwater
Manx Shearwater
Sooty Shearwater
Great Shearwater
Cory's Shearwater
Northern Fulmar
Common Loon
Red-throated Loon
Long-tailed Duck
Black Scoter

Surf Scoter

Common Eider
Canada Goose
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Survey Timing
Proposed

Seasonal Survey

Winter February/March

Spring End of April-May

Summer End of July—August

Fall October/November
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Data Distribution
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Feedback and Suggestions

Gregory.lampman@nyserda.ny.gov

http.//remote.normandeau.com/NYSERDA
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