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Field  Studies

Avian Visual Surveys
e |Aerial

« Small Boat

. Large Boat

'-AVIan Radar Study
_*Radar
- Coastal
— Marine
e Thermal >
e Ground Truthing and Observatlons



Avian Aerial
Survey
Track lines

e 16 April 2008
» Transects.flown.in an
alternating pattern at §
250 ftfamsl} to-...
_~provide dataon . .
“temporal variation |}
« Total length = 593
NM




' ﬁ denﬂﬂed
bundantspeues

. POSSlble biasing towards largerbir

+ Limited number of surveys compared.

« Utilization of resources for other tasks (&.g.
T
(e




Small Boat

Coastal

Avian Surveys

- singleéaw tooth
design_.

. I\/Ionthly

. Completlng |afge:r-_;--_-_.-__.__
~ boat data gaps
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Small Boat Data
-_____
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Nearshore Boat Survey - 3
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Small Boat Data

Jan.

# Species 18 25
Observed

Most Abundant Black scoter Herring gull
Species (25.45%) (33.03%)

Herring gull Surf scoter

scaup species Northern gannet

e Total # Birds 4,912 8,153
. Observed

8l *1 state listed avian species (Bald eagle) observed

Feb. survey cancelled — additional effort in ‘09
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Small Boat Data

Apr. May
# Species 24 25

14
Observed

Most Abundant Double-crested Laughing gull Laughing gull

Species cormorant (31.40%) (50.70%)
(38.60%)

Surf scoter Herring gull Great black-
backed gull
Northern gannet  Double-crested Common tern

cormorant

Total # Birds 4 012 1,786

598
Observed

" 2 state listed avian species (Osprey and Northern harrier) observed




Small Boat Data

# Species 11
Observed

Most Abundant

Laughing gull
Species

(49.60%)
Common tern

Whimbrel

Total # Birds 365
Observed

Aug.
16

Laughing gull
(51.40%)

Common tern

Great black-
backed gull and
Sanderling (tied)

1,436

"1 state listed avian species (Osprey) observed

Sep.
18

Laughing gull
(17.20%)

Great black-
backed gull

Double-crested
cormorant

1,006




Large Boat
Avian Surveys

. Double_s’aw-tooth
sample design

. |\/|Onth|y

September 2008

NEW
JERSEY

— ShipBoard September 2008 Surveys for Birds

Atlantic
Ocean
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Large Boat Data
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Offsore Ship Survey
3 Total Bird Abundance (#/km)
January-July 2008

Ship-01-07-Total
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Large Boat Data

# Species 14 11

20
Observed

Most Abundant Northern gannet Limited data Northern gannet
Species (55.72%) (single survey (40.32%)

loons day completed) loons

sea ducks

P Total # Birds 1,592
g Observed

sea ducks
9,265

*no state listed avian species observed




& | Total # Birds 11,612 2,660

Large Boat Data

Apr. May
# Species 38 22

17
Observed

Most Abundant Northern gannet Northern gannet

Wilson’s storm-
Species (24.05%) (31.09%)

petrel (29.30%)

scoters (made Double-crested Common tern
up 51.39% of cormorant

total birds) Herring gull Northern gannet

1,367
Observed

" 3 state listed avian species (Osprey, Northern harrier, Least tern) observed




Large Boat Data

# Species 16
Observed

Most Abundant

Species (30.90%)

Wilson’s storm-

petrel

Common tern

Total # Birds 1,592
Observed

Laughing gull

Aug. Sep.
18 27

Wilson'’s storm- Laughing gull
petrel (25.30%)
(44.40%)

Laughing gull Common tern

Common tern Great black-

backed gull
2,819 1,606

"3 state listed avian species (Osprey, Black-crowned night-heron, Yellow-crowned

night-heron) observed




Sampled Trackline
2008 January to July
fedstate
°  Ship-2008-01-07-Track
° Boat-2008-01-07-Track
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Example — Northern Gannet Abundance

Northern Gannet (#/km)
April 2008

- fedstate
SHIP-2008-04-NOGA
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Exampl|

e — Scoter Abundance

Nearshore and Offshore Survey
Total Scoter Abundance (#/km) ‘ ;.“ 54
April-May 2008 AR B
SHIP-2008-04-SCOTER ] N ‘.o | g
SCOTER ’.":'M'J38$‘" L0
Q, 0 0, " "0
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Avian adar Study - Coastal Onshore

» Onshore locations:
— Spring ‘08
+ Island Beach State
Park; North Brigantine

—-Fall 08|

. Island Beach State -
Park; North Brigantine )

Beach; Sea Isle City

sssssss

| -40--80




. Planned for5new
offsh rLs |'ocations

(Grch \J:‘! and 26)

| *Barge accident
10/19/08
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Site 1 - TracScan® Nocturnal Activity

Activity in tracks per hour per cubic kilometer.

Date Clear Fog Mist Rain Total
3/14/2008 3.59 4.63 4.49
3/15/2008 7.83 5.56 6.05
3/16/2008 17.35 11.72 14.49
3/17/2008 22.68 0 22.68
3/18/2008 34.17 14.87 24.39
3/19/2008 85.93 42.46 43.19

70.99 112.14 81.97

11.82 12.65 11.82

3/22/2008 22.36 21.54
Mean 26.48 27.34

TSP AL INE IS W INS ATLT




| Radar Study — Data

e

Diurnal (1)

Altitude Quartiles for Nocturnal

= 75%Alt
= Median Alt

— 250Alt Nocturnal (2)

Altitude in feet above Mars site

500 : <
0 I

2008-03-14 2008-03-15 2008-03-16 2008-03-17 2008-03-18 2008-03-19 2008-03-20 2008-03-21 2008-03-22
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Groumd Truthing and Observations

r
|'i | H
. Provrdeﬁonfrdence in the

Marrné"Radar Program

. Ground Truthrng once per
sample JQC&I’[IOI’] each season

Record Data

target |dentrty number, flrgh
direction, estimated distance
to bird; and estimated flight
aﬂnudé
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Field 'Studies and Work Elements

Marine Mammals, Sea Turtles, and Seals Studies
e Aerial
e Large Boat
e AcoOustics

Oceanography
therature Rewew

| ’GIS Data Sources

Mapping, Spatial I\/Iodellng Predlctlve Modeling
Impacts Assessment |



Marine Mammal/Turtle Aerial Surveys

e February-May 2008

- February Transects flown
along parallel lines

* Marchs ‘May Transects
flownain a Saw- -toothed

e IS,

~« Aircraft Crash on May 17
« New Safety Protocols and N

flight requirements 3

* Flights will Resume in
November 2008

N E W
JRERRASIERY




Aerial Data

Total length of transects -
flown = 1766 NM : JERSEY

6 Species ldentified
«Humpback Whale
«Common dolphin

Common bottlenose
dolphin

sLoggerhead Sea Turtle

Aerial Trackline Feb - Apr 2008

@ Hu ac! ale
@ UID small whale
Unidentified marine mammal




Marine Mammal and Turtle Ship Surveys

% September 2008

Transects conducted from  § oy
Jan-Oct 2008

10 Ship Surveys

Transects conducted along
_a saw- -toothed pattern

+ Total length = 3107 N




S h i p S u rV ey Dat a January - October 2008

e 7 Marine Mammals Identified

« 5 UID Cetaceans or Whales h JERSEY
« 2552 individual animals
e 2 Turtles — 32 animals

* 1 Seal — 3 animals

“Species - *~ Total #

_Hampback Whale ' ===.9

~  Minke Whale """ S

~_ Fin Whale 28008

Common Dolphin | | 266 NALY
Harbor Porpoise 38 N ) ptnt.
Bottlenose Dolphin 2186
Harbor seal 3 _ __
North Atanic Righ
Whale 2 bpeids | G0k s ~ ki
Loggerhead Turtle 22 S lumpbackwhals e UID hardshallturdle

Leatherback Turtle 10




——
Ee = il —
—_— e e — - — e
— = e el

| H ‘ Activities & Photos conducted under NMFS Permit No. 10014-01 EGMI
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| ctivities & Photos conducted under NMFS Permit No. 10014-01 !GMI
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Passive Acoustic
Survey
. Deploy 5 pop-up buoys

-3 manths life
O- 1000 Hz

athymetry (Feet)

B 00--120







Spectrogram of Five Right Whale Calls

.-_fl Sound 14: NJDEP Acoustics1 20080328 011100 EgUpcalls. ail o D [E
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eFluorom
and PAFQ

-Conduct|V|tymTemperature Depth
Profiles

*Acoustic deplelﬁ Current Profiler
I

?’[FIH chlorophyll,




SMS, ACDP, and CTD Sample Sites

-4
1

7475 74" 7425
1

g September 2008

NEW
JEE- RESHE Y

Atlantic
Ocean

SMS and ADCP 2008 Locations
* September

2
Kilometers

1

2
e Mautical Miles

il January - September 2008

NEW
JERSEY

Atlantic
Ocean

0 4 8 12
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Literature Review

Collected, Reviewed, Keyworded and Catalogued 454
References

Electronically scanned and catalogued using EndNote

software L
Referenc

Categories ~ es
FishesZ S 8 =946
Marine Birds. | 35
Marine

VETINEIS L 133
Offshore Wind

Farms 89

Sea Turtles 51

TSP AL INE IS W INS ATLT



GIS Digital Data Layers from Multi-

Source Data Banks
MMS - 9} |

National Atlas - 1

NOAA -5 -
USFWS -5

)

DOT -1

NN

AWPPC -12

USGS -5

K

Data Source

Layers

DEP -52

GIS Production Work Flow

Map Production

Diraft/Final

GIS QA/QC PROCEDURES .

BIGMi
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Mappi

Predi | llﬂlm

*Density 'h stimates — Cetaceans and Sea Turtles
—Aerie ﬁm Shlpboard
—Dis .»{f“n‘y M t odology (CREEM, University of St. Andrew’s, UK)

urface Models) for each species by season
al| d Additive Modeling with covariates

g, Spatial Modeling,
Ive Modeling

)




Estirf;\'éting and Predicting Seabird

Densq

Temporal Model of
Avian Density

OBJECTIVE:
Explain Monthly
and Seasonal
Variability of
Avian Density

y-Distribution: Temporal Model

Step 1: Quality Assurance
and evaluation of data
coverage for each survey
type and period.
Construct Geo-database of
survey data.

Step 2: Quantify Avian
Density(#/km) by
Species and Behavior
collected during
Surveys

Step 3: Model Development
and Parameterization.
Design Generalized
Linear/Non-linear Models

. (GLM), Generalized Additive

Models (GAMSs), and Time
Series Forecasting Models

Step 4: Run
Models for
Each Species

Step 5: Conduct
Statistical Power
Analysis to Evaluate
Model Uncertainties.
Run randomization tests
and simulations.

MODEL OUTPUT:
Predict Avian Density
(Mean and 95%
Confidence Intervals)
by Month and Season

PRODUCTS: Tables
and interaction plots
for each species
temporal usage of
the survey area




Estimating and Predicting Seabird Density —

Spatial Model of
Avian Density

Dlstrlbupon Spatial Model

OBJECTIVE: Model Spatial
distribution of avian density in

relation to time

(month/seasons) and physical
habitat variables (e.g. shoals,

distance to land, etc...)

Step 1: Quality Assurance
and evaluation of data

coverage for each survey type

and period.

Construct Geo-database of

survey data.

Step 2: Quantify Avian
Density(#/km) by Species
and Behavior collected
during surveys. Generate
species distribution maps
for visual inspection.

Step 3:
Parameterization.
Estimate Spatial
Variability of Avian
Density using Spatial
Autocorrelation
Methods and input
geo-referenced
physical habitat

Step 4: Model Development.
Design Geographic
weighted regression (GWR)
models, Generalized
Additive Models (GAMS),
and Spatial Interpolation
Methods (Kernel Density
and Percent Volume)

Step 5: Run
Models for
Each Species

Step 6: Conduct
Statistical Power
Analysis to Evaluate
Model Uncertainties.
Run randomizations
tests and simulations.

MODEL OUTPUT:
Predict and Map
Avian Density (Mean
and 95% Confidence
Intervals)
by Month and Season

PRODUCTS: Tables ranking
importance of predictive variables
for each species spatial and
temporal usage of the survey
area.

Visuals: Estimated and Predicted
spatial distribution maps by Month
and Season




Environmental Impact Analysis Process

* Ensure a thorough understanding of wind
farm.construction and operational activities

e Define the potential impacts
_+ Assess impacts.
~+ Coordinate and consult with regulators

 Determine blologlcally 5|gn|f|cant sites
within the study area
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Ocean/VWWVind Power

Ecological Baseline Studies

MNEW |JERSEY DEPARTMENT OF ENVIROMMENTAL PROTECTION
DIVISION OF SCIENCE, RESEARCH, & TECHNOLOGY




Or*- AN / md Power
r 1cal Baseline Studies

Gary A. Buchanan, Ph.D.

= | Project Manager

-~ Bureau of Natural Resources Science
-~ Division of Science, Research & Technology
NJDEP
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= ""f‘i’l‘_ DEP outreach

~ _Provide updates on the project’s progress
and results

- —




STATE OF NEW JERSEY

Blue Ribbon Panel on Development of
Wind Turbine Facilities in Coastal Waters

FINAL REPORT

TO

GOVERNOR JON S. CORZINE

APRIL 20046



I-I-n-.

R
saerground .. o

'—_ = — r—
———

- — e — O —

- New ersey’s Blue Ribbon Panel on
bpment of Wind' Turbine
rrlf“" |t|es In Coastal Waters

= _Egommendatlons
~ _ Natural Resources
~  — Economics, Tourism
| — Ocean Uses
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OLEEIANING Power Ecologlcal Baseline Studies =
Meject C njectives. |

\r}@ ress Natural Resource portion of
.rRlbbon Panel Recommendation
\ @ 4

“Basellne data should be collected
= -regardmg the distribution, abundance,
- and migratory patterns of avian species,
: fish, marine mammals and turtles in the
offshore area where development may
be feasible.”



S0 2 7 bon Panel
Eurg n Studies
SiTiechnicall Review Committee

L
"'-!-' .

— | SFWS NMFS, MMS, NJDEP

_.'.—r"_

= ; = North American Methods

Ecological Basefine Studies
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[tie ;:'rf dy' Area, what are the
rlounrl . e dlstrlbutlon and utilization
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‘e apuneance; tulizatien, and
rr of ether marne biota (e g., fish,
n ‘the Study Area?

__,.-

- \z\/ff:‘u rs the distribution of other existing natural

= Jiesources, including, but not limited to, shoals,

J:sfand Borrow areas, artificial reef sites, and other
-‘E?e existing resources in the Study Area?

- é 'ti'f 10
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AUSTHEpPredictvermodeling, mapping, and
HrJ\/JrOfﬁ iental assessment methodologies
Wit portions of the study area are more
BIFIESS S Suitable for wind/alternative energy
SIOWWEN i facilities based on potential

-‘_e.:a eioglcallenvwonmental Impacts?

- é f’f:: i




— Marine Mammal

~ —Sea Turtle

i —

5 i S

- = Supporting Studies:

-~ —Oceanographic
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Y :EO-MARINE INCORPORATED

Mobile Avian Radar System

972.423-5480 + www.geo-marine.com

+ BIRD-AIRCRAFT STRIKE HAZARD (BASH) RISK MANAGEMENT

[ S ‘ « REMOTE ENVIRONMENTAL MONITORING SERVICES
e « REAL-TIME BIRD MIGRATION SURVEYS
| T
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@del Development
= Impact Assessment
= -"_-‘-*GIS

® Reporting

Ecological Basefine Studies
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2 Z) I liom
- Bes ne Sunveys: >80% of budget
3maihing Budget:
iif Lrterature Review/Data Compilation
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— _ Predictive Modeling

-~ — Impact Assessment
— Reporting
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fnicall Review: Committee — State &
cle": Agenmes

i r Review Group — Independent
== _V:IEW
’5"] nterested Party Group
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Ecological Basefine Studies
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- \/\/er-w erf— Visual strveys need to e
con-__g Under good conditions

\/rﬁ%" — Limitations on operation
.:__4. , storms, availability)

= ---_._—_

= Aerlal Surveys
" J_°_ Radar Lift Boat — damaged Oct. 19
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he

- mor

elda&' lork: 1/2008 — 6/2009
Jmﬂ Report — January (Feb) 2009
s f_raaft Final Report — September 2009
— LFlnaI Report — December 2009
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Ecological Basefine Studies
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SIONNONENS of surveys (56%) complete
LjEeriv]; tRewew ongoing

DEllic) —_{ mpllatlon and analysis continuing
teri Report

31



EFs ) - .
artment of environmental protection

Ocean/Wind Power The New Jersey Department of Environmental Protection (NJDEP), Division of Science,

: . . Research & Technology (DSRT) issued a Solicitation for Research Proposals {SRP) in order to
ECG|OgI.CEi| BE?SEIIHE Studies address the need for baseline ecological/natural resource data as recommended by the State
of New Jersey Blue Ribbon Panel on Development of Wind Turbine Facilities in Coastal
Waters.

|| Return DSRT home ”

The objective of this study is to conduct baseline studies in waters off New Jersey’s coast to
determine the current distribution and usage of this area by ecological resources. The scope of
work includes the collection of data on the distribution, abundance and migratory patterns of
avian, marine mammal, sea turtle and other species in the study area over an 18-month

period.
® Agenda - Interested Party Group Meeting, Mowember 3 2007
#* Responseto Bidders Questions (May 11, 2007
s Addendurn (May 11, 2007
#® Solicitation of Proposal - Oceandind Poveer Ecological Baseline Studies (April 18, 2007

= N
—r= 1
—a Related Sites

ElIue_Ribbon. I_D:ane.l on Developmant of Wind For more infomeation egamling Mis prject, please comtact Gary A Buckanar, Fh.O., Bueaw of Natua! Resoumes Scierce
- .l Turbine Facilities in Coastal Waters Division of Seierce, Reseamb & Techrology, NADER.



http://www.nj.gov/dep/dsr/ocean-wind.htm

