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Executive Summary

Virginia Electric and Power Company, d/b/a Dominion Energy Virginia (Dominion Energy), on
behalf of Virginia Energy (VE, formerly Virginia Department of Mines, Minerals and Energy
[DMME)), has developed the Coastal Virginia Offshore Wind (CVOW) Pilot Project in federal
waters 24 nautical miles (nm) (43 kilometers [km]) off the coast of Virginia. In 2019, Dominion
contracted Normandeau Associates, Inc. (Normandeau), to provide postconstruction monitoring
for the CVOW Pilot Project. Normandeau’s Acoustic and Thermographic Offshore Monitoring
(ATOM™) systems can be deployed on platforms underneath offshore wind turbines and collect
data within the rotor swept zone (RSZ) and the vicinity of the wind turbine 24/7 during the
monitoring period. This postconstruction monitoring final report presents the results from the 3-
year study (April 1, 2021-March 15, 2024) at Turbines A01 and A02. During the first year,
ATOM was deployed on both A0l and A02, and during years 2 and 3 ATOM was only operating
on AO1 (during years 2 and 3, A02 only had Motus operating). In addition to presenting results
from all 3 years, we also make comparisons of bird and bat abundance among years when
meaningful.

The ATOM system represents a collection of multiple sensors designed to collect information
about bird and bat activity in the RSZ. Each ATOM system combines four types of wildlife
sensors analyzed in combination: thermal cameras operating in stereo, a visible-light camera,
acoustic detectors for birds and bats, and a very high frequency (VHF) receiver to detect birds
fitted with NanoTags™ or PowerTags™. Data retrieval trips occurred approximately every other
month representing a balance between reliable data security and cost control. Each data retrieval
trip typically involved one day at each turbine and included the commute time from shore to
turbine. In July 2022, the Motus receivers were upgraded from Lotek receivers to dual-band
receivers from Cellular Tracking Technologies covering the 166-megahertz (MHz) and the 434-
MHz bands. We also upgraded the two Omni antennas originally installed in year 1 to a
configuration of four Yagi and two Omni antennas. Turbine A01 uses 434-MHz Yagi antennas
and 166-MHz Omni antennas; Turbine A02 uses 434-MHz Omni antennas and 166-MHz Yagi
antennas.

No bird or bat collisions were observed during the 3-year study period. Across all ATOM
sensors and the entire three-year monitoring period, there were 3,428 detections of birds and bats
(1,355 bats [40%], 2,000 birds [58%], and 73 bird/bat [2%]). We observed 82% of bird
detections during the day and 18% at night. We observed 37% of bats during the day and 63% at
night. Among all detections, 78% were observed in September or October. For birds, 70% were
observed in either September or October, while 79% of bats were observed in September alone.

Bat detections include 3 bat species: silver-haired bat (Lasionycteris noctivagans), hoary bat
(Lasiurus cinereus), and eastern red bat (Lasiurus borealis). There were 267 (20%) bat
detections that could not be identified to species including both video and acoustic detections and
12 unknown low-frequency individuals (<1%). The detections that could be identified to species
include silver-haired bat (598; 44%), hoary bat (169; 13%), and eastern red bat (309; 23%). No
federally or state-listed bat species were detected during the study.

Normandeau Associates, Inc. 2024 X
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Bird observations included 1,013 (51%) passerine detections, 392 (20%) gull detections, 314
(16%) unidentified birds, 133 (7%) raptor detections, 50 (3%) shorebird detections, and 30 (2%)
tern detections. All other species groups had <1% detections each. Passerines had the most
species with 38, followed by 12 shorebird species, 7 gull species, and 5 raptor species; all other
species groups had 2 or fewer species. Skuas and corvids were also identified but no individuals
from these species groups were identified to species.

Two federally listed bird species (2 Red Knot individuals [Calidris canutus rufa] and 4 Piping
Plover individuals [Charadrius melodus]) were detected by the Motus receivers in 2023. Both
species are also state-listed as threatened. Individual Red Knots were detected on May 21, 2023,
and June 11, 2023, in wind speeds of 9.1 m/s and 10.7 m/s, respectively.

Two Piping Plovers were detected in July 2023 in wind speeds of 3.6 m/s and 1.6 m/s. A third
Piping Plover was recorded on August 5, 2023, in a wind speed of 2.8 m/s. On July 25, 2024, a
fourth Piping Plover was detected at AO1 and A02 at wind speeds of 2.6 and 2.9 m/s
respectively. All piping plovers occurred in wind speeds of 3.6 m/s or less.

Most (57%) bird activity occurred when turbine blades were not spinning; however, it is
unknown whether this was a result of the lack of blade motion or because blades are less likely to
be spinning at lower wind speeds when birds are more likely to be active. Most (65%) bat
detections were recorded while the blades were spinning; however, it is not known if this was
attraction to the moving objects or a willingness to forage at higher wind speeds when the blades
would normally be spinning.

Bat and bird activity seems to be related to wind speed and wind direction for most species
groups. Much of the bird and bat activity observed is likely southbound fall migration given that
78% of the bird and bat detections occurred in September or October. Higher bat and passerine
activity during northerly winds during the fall was expected as these winds are favorable to
southbound fall migration. A decline in bat and passerine activity above wind speeds of 5 meters
per second (m/s) and a further decline above 9 m/s was expected given that bats and passerines
are typically more active when wind speeds are low. With only 22% of passerine detections
occurring when the wind speed was >5 m/s is notable due to the cut-in speed being 3—5 m/s for
the turbines at the CVOW Pilot Project. Less bird and bat activity when blades are spinning
could reduce the likelihood of collisions.

Over 7,000 insect detections occurred annually during the 3-year study. Insects included many
butterflies, moths, and dragonflies, though only select detections were identified to species.
Across the 3-year study, insect activity peaked during September and October and were lower
during other periods. Within-day activity showed that insect activity peaked during the early
morning hours (6:00—8:00) and then again in the late afternoon (16:00—18:00). There was a
moderate correlation between bat and insect activity (p = 0.48) as well as passerine and insect
activity (p = 0.36). This correlation is not surprising given the high number of aerial foraging
behaviors directed at insects observed in the video data. Aerial foraging was the most observed
behavior for passerines (53% of observations) and bats (56% of observations), monopole
gleaning was the second most common behavior for bats (17% of observations), and perching
was the second most common behavior for passerines (14% of observations). Foraging behaviors
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have implications for collision risk because bats and birds are often distracted while chasing prey
(aerial foraging) or looking for prey (monopole gleaning and hawking) and may be less aware of
the presence of the blades. However, most bird foraging behavior occurs when the blades are not
moving (74% of aerial foraging, 74% of hawking, and 75% of monopole gleaning) so an
increase in collision risk could be less than expected while birds are foraging. In contrast, most
bat foraging (56% of aerial foraging and 69% of monopole gleaning) occurred when the blades
were spinning.

No collisions were observed in the video data. When the turbine blades were moving, all bats
and birds avoided collisions while foraging within the RSZ; however, there were air-
displacements recorded for birds and bats. Air-displacement occurs when an individual gets
displaced by air pressure waves from the passing blades. Bat air-displacements were the
following: 1 unidentified bat on 9/29/21, 1 unidentified bat on 8/3/22, and 1 silver-haired bat on
10/27/22. There were four observations of bird air-displacement: 1 unidentified passerine on
10/15/2021, 1 unidentified passerine on 10/28/21, 1 Great Black-backed Gull (Larus marinus) on
2/15/2022, and 1 Eastern Phoebe (Sayornis phoebe) on 10/23/23. Microavoidance behaviors
were observed 45 times for bats and 65 times for birds. Microavoidance reflects last-second
action taken to avoid the turbine blades while in proximity to the blade surface. Microavoidance
prevents a collision with the blade and is an essential behavior for reducing collision mortality.
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Introduction

Offshore wildlife surveys are challenging as conventional methodologies have limitations in
adverse weather conditions and low visibility, particularly for gathering species-specific data. A
remote operating ATOM™ system (Robinson Willmott and Forcey 2014; Robinson Willmott et
al. 2015; Robinson Willmott et al. 2023) for birds and bats coupled with visible-light cameras
and a VHF receiver is one solution to this issue. This technology combination provides a cost-
effective way to understand bird and bat occurrence within rotor swept altitudes at offshore wind
sites. The rationale for this system and sensor selection is simple at its core and consists of four
elements that drive the choice of detection equipment.

1. Only acoustic data can provide species-specific information for many bird species during
low light or adverse weather conditions. This is also true for bats.

2. Thermal data are a necessary complement to acoustic data for risk studies as microphones
cannot record silent birds or calculate flight heights. We use two cameras operating in
stereo to calculate flight heights.

3. A visible-light camera can supplement target information from the thermal cameras
during daylight. Some species-specific information will be possible at lower altitudes
depending on the flight height and size of the target along with available daylight.

4. A VHF receiver and associated antenna system can provide occurrence data on radio-
tagged birds as part of the Motus Wildlife Tracking System and is useful for providing
information on activity and approximate location of tagged threatened and endangered
species such as Roseate Tern (Sterna dougallii), Red Knot (Calidris canutus rufa), and
Piping Plover (Charadrius melodus).

Virginia Electric and Power Company, d/b/a Dominion Energy Virginia (Dominion Energy), on
behalf of Virginia Energy (VE, formerly DMME) has developed the CVOW Pilot Project in
federal waters 27 nm (43 km) off the coast of Virginia (Figure 1). The CVOW Pilot Project is a
collaborative effort including DMME as the lease holder, Dominion Energy as the designated
operator, and Tetra Tech and Normandeau as the environmental consultants. The CVOW Pilot
Project consists of 2 6-megawatt (MW) Siemens Gamesa wind turbine generators (WTGs) and a
34.5-kilovolt (kV) transmission cable through state and federal waters. Dominion Energy
received approval from the Bureau of Ocean Energy Management (BOEM) on the most recent
research activities plan (RAP) on June 20, 2019, and provisionally accepted the project on
October 13, 2020 (Tetra Tech and Normandeau 2020).

Requirements in the RAP state that postconstruction monitoring must include:

e Thermal imaging on both WTGs
e Acoustic monitoring of bat activity on both WTGs
e Boat-based bird surveys

In addition to these requirements, Dominion Energy has added these sensors on each WTG to
collect additional data and increase the research value of the project:
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e Acoustic sensors for birds

e Backup acoustic detectors for both birds and bats

e A visible-light camera to supplement the thermal cameras during the day

e A VHF receiver to detect animals fitted with NanoTags™ and PowerTags™

In 2019, Dominion Energy contracted Normandeau to provide postconstruction monitoring for
the CVOW Pilot Project. Normandeau’s ATOM systems can be deployed on platforms
underneath offshore wind turbines and collect data within the RSZ and the vicinity of the wind
turbine 24/7 during the monitoring period. This postconstruction monitoring final report presents
the results of years 1, 2, and 3 of ATOM monitoring (April 1, 2021-March 15, 2024). We also
compare results among years when appropriate. Differences between the first and subsequent
years include the following:

e Upgraded Motus systems on AO1 and A02 using the dual-band Cellular Tracking
Technologies receivers were added in July 2022.

e Upgraded Motus antenna arrays at both turbines in July 2022; Turbine A01 uses 434-
MHz Yagi antennas and 166-MHz Omni antennas; Turbine A02 uses 434-MHz Omni
antennas and 166-MHz Yagi antennas.

e Following completion of the first year of data collection, cameras and acoustics were
removed from A02 leaving only a Motus receiver on the platform. A full ATOM system
including thermal, visible-light, acoustics, and Motus sensors were only installed on AO1.

e Monitoring occurred throughout the year in years 2 and 3 whereas in year 1 monitoring
was only done in the spring (April 1-June 15), fall (August 15—-October 31), and winter
(January 15-March 15) seasons.
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Figure 1. Location of the Coastal Virginia Offshore Wind Pilot Project and turbines.
Methods
Overview

The ATOM system provides critical species-specific, quantitative data on bird and bat
occurrence at wind facilities that can fill data gaps for risk and impact studies and regulatory
compliance. The ATOM system represents a collection of multiple sensors designed to collect
information about bird and bat activity in the RSZ. Multiple sensors ensure comprehensive data
collection within the area of interest. ATOM is designed for remote, marine weatherized, selt-
powered operation at a large marine buoy or fixed platform such as a wind turbine or
meteorological tower. This design enables ATOM to collect data on birds and bats continuously
for long-term deployments, providing essential information on day/night variation and seasonal
variation of bird and bat occurrence at actual or proposed offshore wind facilities with minimum
labor. Each ATOM system combines four types of wildlife sensors analyzed in combination:

¢ Audible sound detectors for bird vocalizations and ultrasonic detectors for bat
vocalizations enable species-level identification, which is essential for species-specific
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regulatory drivers such as the Endangered Species Act and the Migratory Bird Treaty
Act. Acoustic data also provide some species-specific identifications to targets detected
with thermal cameras that cannot otherwise be identified.

e Thermal cameras provide data to quantify bird and bat passage rates during low visibility
or when individuals are not vocalizing; two cameras operating in stereo permit
calculation of flight heights and flight speeds.

e A visible-light camera permits some species identification at lower altitudes depending
on the size of the target and flight altitude.

e A VHF receiver can detect NanoTagged and PowerTagged animals as part of the Motus
network.

The computers that form the central core of the ATOM system are housed inside a custom-
fabricated weatherproof container containing the power supply, networking components, and the
two thermal cameras. The core ATOM components are mounted to a custom metal chassis
attached to the turbine platform (Figure 2). The dimensions of the chassis were constrained to
allow transportation in a pickup truck and to be carried by two people.

Acoustic detectors and VHF receivers and antennas are mounted away from the chassis.
Location of the chassis on the platform is critical for the thermal and visible-light cameras, so
they have an optimal view of the rotor swept area. Based on the available locations, we selected
the position that provided the most comprehensive view of the RSZ while still permitting turbine
maintenance operations without constraints (Figure 2). During the initial deployment, bird
deterrents were installed on the ATOM box to discourage perching; however, these were
determined to be a safety hazard and were removed during a subsequent data retrieval trip.

T S I

Figure 2. The core ATOM system components installed on the CVOW turbine platform.
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The ATOM system operates continuously, and all sensors record information 24/7 throughout
the monitoring period. Video data from the thermal and visible-light cameras are stored on the
internal drives within the weatherproof container. Data from the bird and bat acoustic detectors
are stored internally on the detectors’ SD cards. VHF receiver data are stored internally on the
VHEF receivers’ internal storage. Data retrieval trips were performed on each ATOM system
during which video drives were swapped with new ones with fresh storage capacity, and data
storage cards were swapped out with empty ones on the acoustic and VHF receivers. All data
were transferred to network-attached storage for backup, processing, and analysis.

Video

The thermal camera array on the ATOM system consists of two vertically oriented thermal
imaging cameras operating in stereo. The camera array was adjusted during the initial setup and
calibrated in stereo for an optimal view of the RSZ. Cameras were re-evaluated for quality
assurance during the data download trips. To supplement the viewshed surveyed by thermal
cameras, each ATOM system also includes one visible-light camera to provide additional data on
targets detected during the day. The video collection system sends hourly status reports via
satellite modem connection. In addition, the satellite modem connection allows remote
inspection of the electronics to ensure proper functioning and data collection. These remote
inspections are typically done weekly to ensure the status messages accurately reflect the state of
system.

Before video review, all data are cataloged and processed to note any gaps due to turbine power
outages, system outages, or corrupted files. Normandeau has developed a process to review
video data using automatic target detection software and manual review of potential targets by
human analysts. Software performs an initial track detection in 100% of the thermal camera
video data and flags all potential movement of interest. Manual review of potential targets is then
performed using Normandeau’s ReMOTe data portal and analysis tool. Using ReMOTe, analysts
can simultaneously review thermal and visible-light video for the periods flagged by the
automated software. Human analysts can determine and note the target type (wildlife, airplane,
cloud, turbine blade, rain) and have their observations saved automatically into a central
database. The results of the manual review are instantly available via the ReMOTe data portal,
and wildlife is characterized as bird, bat, or insect. Birds and bats are sent to taxonomic experts
(>10 years of experience) for identification when the thermographic track is simultaneously
visible in the visible-light video. Identifications are made to the lowest taxonomic level possible.
Birds marked as unidentified are birds that either could not be identified because they only
appear in the thermographic cameras, key morphological characteristics needed for identification
are not apparent in the visible-light camera, or observations lack supporting acoustic data (see
next section). During identification, behaviors and whether the turbine blades are moving are
noted. Behaviors are described as:

e Attraction (comes to check-out turbine then continues)

e Hawking (sallies from perch on short flights to capture flying insects)
e Microavoidance (blade interactions when blades are moving)

e Perching

e Aecrial foraging (prolonged continuous flight capturing prey items)
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e Low patrol (direct flight below the RSZ)
e High patrol (direct flight within or above the RSZ)

e Flyover (very high flight visible above turbine, usually large birds that can be detected at
longer distances)

e Thermaling (no flapping)
e Monopole gleaning (taking insects off the monopole)

The flight height and speed calculations of targets are based on a track detection and particle
analysis process. The track detection process outputs a series of particles with each track. Each
particle has a center coordinate that corresponds to the pixel position of the particle within the
video frame. Once tracks from the left and right cameras are paired, the distance of the object
from the cameras can be determined from the relative position of the object in each camera.
Specifically, the distance from the camera will be inversely proportional to the offset of the X
coordinates from the full width of the camera frame. Once the distance (D) to an object has been
determined, the absolute location of the object can be determined. The X-Y coordinates of the
object in the camera frame correspond linearly to the object’s location within a plane a distance
D to the camera.

Object velocities are determined by comparing the object location in sequential video frames.
The object velocity between two video frames is the difference in absolute location multiplied by
the video frame rate. To reduce noise in the distance and velocity data, a smoothing filter is
applied to particle locations prior to calculations. To improve the accuracy of the calculations, a
translation is applied to the particles to account for slight deviations from a perfectly parallel
camera alignment. For each system, the coefficients of this translation have been derived from
the tracks of airplanes, which fly high enough that they should appear at the same location in
each camera. With a large collection of airplane particles distributed across the image field, the
difference in relative orientation between the two cameras can be determined.

After tracks have been paired, particle locations have been smoothed and translated, and distance
and velocity have been calculated for each video frame, a median distance and velocity are
recorded for the track. Note that it is not possible to calculate distance and speed if targets are
detected in only one of the cameras in the stereo pair.

Acoustic

Acoustic monitoring of birds and bats on the ATOM system includes four recorders on each
turbine platform: two acoustic recorders with microphones to capture bird calls and two full
spectrum ultrasonic bat recorders with microphones to capture bat calls. Each pair of bird and bat
detectors is sampling the same airspace; the extra detector is for redundancy in case of
equipment failure. The acoustic detectors are not capable of remote connection and inspection;
however, these systems are inspected during each trip to the turbine when all systems are
inspected for physical damage, routine wear and tear, and proper electronic functioning. Repairs
and maintenance are conducted as necessary.
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Bats

Bat call files were uploaded to the Normandeau ReMOTe server for storage and processing. We
ran all .wav files through bat acoustic identification software SonoBat (Arcata, USA). After all
.wav files were processed, we manually vetted any call that SonoBat’s auto-identification
algorithm designated as a potential bat. During the processing of data, any gaps in the data are
calculated by automated processing and noted.

Birds

A broad review of the bird acoustic data showed some excessive clipping in many of the call
files. This can be due to high amplitude wind, water, or mechanical noise. Data were used to
create an automated .wav file clipping check algorithm in MATLAB (Mathworks, Natick, MA).
This algorithm was run on data from the CVOW Pilot Project to determine which files contained
the least amount of clipping and could be processed. Bird acoustic data were processed with
Wildlife Acoustics Kaleidoscope Pro (v 5.4.8) software using automated detection parameters
determined for the flight calls of species in Table 1 using flight call audio data in the Cornell Lab
of Ornithology Macaulay Library archives (https://search.macaulaylibrary.org/catalog). These
species were chosen based on sightings noted in ebird.org for the eastern US region and cross-
referenced with the Migratory Bird Treaty Act. Note that detection parameters for the species
listed do not necessarily exclude other species or non-bird sounds, so manual auditory
(headphones) and visual (spectrogram) review of the detections is necessary to confirm any bird
call within or outside the list and to exclude false alarms. Additional bird species were confirmed
from any detections not listed in Table 1, focusing on but not limited to gulls, terns, and
sandpipers. This species list is not to be taken as exhaustive as the Kaleidoscope settings can also
detect species outside this list.

Manual auditory (headphones) and visual (spectrogram) review was conducted on every
detection generated by the Kaleidoscope Pro software auto-detection cluster analysis. Any
detections that were not birds are not listed. For this analysis, one call corresponds to at least one
confirmed detection within any 1-minute span. Two calls from the same species within the same
minute are counted as one occurrence.

Table 1. Bird Species Whose Flight Calls were Used for Automatic Detection Parameter Selection

Cape May Warbler Northern Parula Bobolink

Ovenbird American Redstart Palm Warbler
Gray-cheeked Thrush Black-throated Blue Warbler Black-and-white Warbler
Blackpoll Warbler Common Yellow Throat Bay-breasted Warbler
Least Bittern Green Heron Veery

Swainson’s Thrush Wood Thrush Northern Waterthrush
Magnolia Warbler Blackburnian Warbler Yellow Warbler
Chestnut-sided Warbler Yellow-rumped Warbler Savannah Sparrow
White-throated Sparrow Blue Grosbeak Indigo Bunting
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VHF Receivers and Antennas

Each ATOM system includes a VHF receiver and associated antennas to detect Motus-tagged
birds as they fly near the wind turbine. During year 1, the Motus setup included two
omnidirectional whip antennas positioned on opposite sides of the monopole to maximize range
and address signal interference and a Lotek SRX800-D1 receiver configured to detect
NanoTagged wildlife flying near the turbines. These two components have been able to detect a
beacon test tag up to 1.25 miles (2 km) from the turbine platform.

In July 2022, the Motus receivers were upgraded to dual-band SensorStations manufactured by
Cellular Tracking Technologies capable of detecting tags using the 166-MHz and the 434-MHz
bands. In addition, antenna arrays at both turbines were upgraded to include 4 Yagi antennas and
2 Omni antennas. Turbine AO1 uses 434-MHz Yagi antennas and 166-MHz Omni antennas;
Turbine A02 uses 434-MHz Omni antennas and 166-MHz Yagi antennas. Antenna arrays used a
split mast design where two Yagi antennas and one Omni antenna were on opposite sides of the
monopole to minimize signal interference as much as possible.

The Motus receiver on AO1 was calibrated in October 2022 and the receiver on A02 was
calibrated in December 2022. Both Motus receivers were calibrated via boat, where test tags
were placed on top of a 2-meter (m) mast on a boat while the boat traveled outward from the
turbines in concentric transects until reaching 5 km from the wind turbine. Receiver detections of
both 166-MHz and 434-MHz test tags were overlaid on the boat’s tracklog to understand how
signal strength varied as distance from the receiver increased. In addition, the acoustic and Motus
equipment clocks are checked for accuracy to ensure they are synchronized during each data
retrieval trip.

Tag data from the VHF receivers were uploaded to the Motus website (motus.org). These data
are processed on the Motus webserver, and the tag identifications are determined by matching
any tags detected to tag deployments in the Motus database. Once data processing was complete,
species identifications were determined by querying the Motus database using the R package
motus or by manually reviewing the detections at each receiver location (Motus 2021).

ATOM Operation

The ATOM systems were deployed on Turbines AO1 and A02 during the second week of March
2021 to allow adequate commissioning and testing before the beginning of the spring monitoring
period on April 1, 2021. During year 1, data retrieval trips occurred approximately monthly and
approximately every 2—3 months in years 2 and 3. Each data retrieval trip typically involved one
day at each turbine and included the commute time from shore to turbine. Following completion
of year 1, the acoustic and video sensors were decommissioned on Turbine A02, leaving only the
Motus system operating; the full ATOM system continued to operate on Turbine AO1 (Table 2).
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Table 2. Schedule of Deployment, Data Retrieval, and Decommissioning of ATOM Throughout
the Three-Year Study Period
Year/ Turbine Visit
Season Week Purpose of Visit
1/ Spring Mar 8, 2021 Deployment week for spring
1/ Spring Apr 11, 2021 Data retrieval
1/ Spring May 10, 2021 | Data retrieval
1/ Spring Jun 14, 2021 Data retrieval / Decommissioned until fall
1/Fall Jul 12, 2021 Deployment week for fall
1/ Fall Aug 16, 2021 Data retrieval
1/ Fall Sep 13, 2021 Data retrieval
1/Fall Nov 15, 2021 Data retrieval
1/ Winter Jan 17, 2022 Data retrieval
1/ Winter Feb 14, 2022 Data retrieval
1/ Winter Mar 28, 2022 Data retrieval / Video and acoustics decommissioned on ATOM 2
2/ Spring Jun 12, 2022 Data retrieval
2/ Summer | Jul 24, 2022 Motus upgrade to CTT receivers on A01 and A02 / Data retrieval
2/ Fall Oct 9, 2022 Data retrieval
2 | Winter Dec 2, 2022 Data retrieval
2 / Winter Feb 6, 2023 Data retrieval
3/ Spring Apr 2, 2023 Data retrieval
3/Summer | Jun 18, 2023 Data retrieval
3/ Summer | Sep 4, 2023 Data retrieval
3/ Fall Nov 5, 2023 Data retrieval
3/ Winter Jan 28, 2024 Data retrieval
3/Summer | Aug 4, 2024 Data retrieval / Decommission video and acoustics on A01, leaving
only Motus at A0O1 and A02

Data Analysis

Behavioral observations were categorized for all bats and birds observed in video. As no
collisions were observed, none are reported here. Analyses focused on microavoidance events

when animals interacted with moving blades, foraging strategies, perching observed, attraction,
and if animals flying over the turbine showed evidence of attraction or distraction caused by the
turbine structure.

Insect detections were quantified along with bat and bird activity for the monitoring period. We
examined relationships of insect detections with bird and bat detections by using Spearman’s
rank correlations to look for associations.

To relate bat and bird activity to weather variables, we used modeled wind speed and wind
direction data from StormGeo. StormGeo is a weather forecasting service that provides route
planning, operational, and risk assessment services to the offshore wind sector. Weather
variables were related to the bird and bat call data by matching the animal detection timestamps
to the closest value found in the weather data. Data from StormGeo were available hourly for
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year 1 and every 3 hours for years 2 and 3. For each weather variable, we examined relationships
between variability in weather variables with bird and bat activity by examining frequency
histograms of detections with the range of values for each weather variable.

Results

Video

Across years, video sensor uptime ranged from 90 to 98% (Figure 3). Most downtime occurred
in year 1:

e Downtime of ATOM 2 (Turbine A02) from April 20 to May 12, 2021, was due to a
wiring fault in the system; this was repaired during a data retrieval trip.

e Visible-light video was only recorded during the day from April 1 to 7, 2021, on ATOM
2 due to a storage system wiring problem, which was corrected during a subsequent data
retrieval trip.

e Thermal data from ATOM 1 (Turbine A01) was missing from May 29 to June 1, 2021,
due to a software issue that was patched when the system came back online after power
was cycled at the turbines (Appendix A).

¢ During winter, damage to the satellite modem prevented a remote fix during a 15-day
period (January 26 to February 9, 2022) when ATOM 1 (Turbine A01) recorded data but
did not save it to the drives.

Other periods of downtime in year 1 were minor and could be attributed to turbine maintenance
(Appendix A). Uptime in years 2 and 3 exceeded 95% for all video sensors (Figure 3).

Results of the calibration testing showed that a large bird should be detected out to 280 m (drone
size) while a small bird (tennis ball size) should be detected out to 130—144 m (Appendix B).

Across all 3 years, there were 2,142 bird and bat detections in the video with 1,731 birds (81%),
338 bats (16%), and 73 detections designated as bird/bat (3%). Of the 338 bat detections in
video, only 72 (21%) were identified to species due to the difficulty of identifying visual field
marks on bats. Bats accounted for 16% of all video detections (including bird/bats) (Table 3);
however, video data were still useful for characterizing bat behaviors including blade
interactions and microavoidance. These discussions are presented later in the report.

Individuals from 16 bird species groups were identified including cuckoos, nightjars, swifts,
corvids, shorebirds, gulls, terns, shearwaters, skuas, gannets, anhingas, pelicans, raptors,
woodpeckers, hirundines (swallows), and passerines. While swallows and corvids are passerines,
they are treated here separately given their different natural history and foraging behavior
compared to other passerines. Fifty-seven species-level identifications were possible: 1 species
of cuckoo, 1 species of nightjar, 1 species of swift, 3 species of shorebirds, 6 species of gulls, 1
species of tern, 1 species of shearwater, 1 species of gannet, 1 species of anhinga, 1 species of
pelican, 4 species of raptors, 1 species of woodpecker, 1 species of Hirundine (swallow), and 34
species of passerines. No skuas or corvids were able to be identified to species. Passerines (940)
accounted for 54% of the birds detected in the video, unidentified birds (314) were 18%, gulls

Normandeau Associates, Inc. 2024 10



Postconstruction Bird and Bat Monitoring at the
Coastal Virginia Offshore Wind Pilot Project April 2021-March 2024 Final Report

(288) were 17%, and raptors (130) were 8% of the observations. Other species groups were <1%
of the observations (Table 3).

In addition, we performed a second review of 10% of the observations initially classified as a
bird/bat/insect to determine if additional time and experience with the data could improve

1dentification rates: 86% were insects, 7% were unidentified birds/bats, 5% were unidentified
birds, and 2% were unidentified bats. None of the initially identified bird/bat/insects could be

identified to species.

Percent uptime of each ATOM video sensor

Excludes days when the turbines were not powered
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Figure 3. Uptime of the video sensors on the two ATOM systems over the 3-year monitoring

period.
Downtime due to a power outage on the turbines is not included in the calculations.
A1=ATOM 1, A2 = ATOM 2, HD = HD Visible-light Camera, IR = Thermal Camera Pair
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Table 3. Bird and Bat Observations Recorded Using a Combination of Thermal and Visible-
light Video Sensors During the 3-Year Study
Type Subtype Common Name Year 1 Year2 | Year3 | Total
Bird Cuckoo Yellow-billed Cuckoo 0 0 3 3
Bird Nightjar Common Nighthawk 0 0 4 4
Bird Swift Chimney Swift 0 2 0 2
Bird Shorebird Whimbrel 0 1 0 1
Bird Shorebird White-rumped Sandpiper 0 0 1 1
Bird Shorebird Shorebird species 3 2 10 15
Bird Skua Skua species 1 0 0 1
Bird Gull Bonaparte's Gull 0 1 0 1
Bird Gull Laughing Gull 10 11 7 28
Bird Gull Franklin's Gull 0 0 1 1
Bird Gull Herring Gull 8 68 8 84
Bird Gull Great Black-backed Gull 3 8 16 27
Bird Gull Lesser Black-backed Gull 0 1 1 2
Bird Gull Large Gull species 27 32 32 91
Bird Gull Small Gull species 4 7 0 11
Bird Gull Gull species 10 13 20 43
Bird Tern Royal Tern 0 0 1 1
Bird Shearwater Cory's Shearwater 0 2 0 2
Bird Gannet Northern Gannet 0 0 1 1
Bird Anhinga Anhinga 0 0 1 1
Bird Pelican American White Pelican 0 0 15 15
Bird Raptor Osprey 8 1 29 38
Bird Raptor Mississippi Kite 0 1 1 2
Bird Woodpecker | Northern Flicker 1 0 0 1
Bird Raptor Merlin 1 0 0 1
Bird Raptor Peregrine Falcon 53 30 0 83
Bird Raptor Raptor species 3 3 0 6
Bird Passerine Eastern Phoebe 0 0 2 2
Bird Passerine Red-eyed Vireo 0 0 1 1
Bird Corvid Corvid species 2 0 0 2
Bird Hirundine Cliff Swallow 0 0 1 1
Bird Hirundine Hirundine species 3 5 0 8
Bird Passerine Brown Creeper 10 0 3 13
Bird Passerine Winter Wren 17 1 1 19
Bird Passerine Wren species 1 6 0 7
Bird Passerine Gray-cheeked Thrush 0 1 0 1
Bird Passerine American Robin 2 0 2 4
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Type Subtype Common Name Year1 | Year2 | Year3 | Total
Bird Passerine American Pipit 1 0 0 1
Bird Passerine House Finch 0 1 0 1
Bird Passerine Snow Bunting 0 4 0 4
Bird Passerine Dark-eyed Junco 0 0 1 1
Bird Passerine White-throated Sparrow 0 2 0 2
Bird Passerine Bobolink 0 0 1 1
Bird Passerine Orchard Oriole 0 18 0 18
Bird Passerine Brown-headed Cowbird 0 5 0 5
Bird Passerine Common Grackle 0 0 1 1
Bird Passerine Golden-winged Warbler 0 0 1 1
Bird Passerine Blue-winged Warbler 1 0 0 1
Bird Passerine Black-and-white Warbler 13 0 3 16
Bird Passerine Prothonotary Warbler 0 4 0 4
Bird Passerine Hooded Warbler 0 1 0 1
Bird Passerine American Redstart 3 3 1 7
Bird Passerine Kirtland's Warbler* 1 0 0 1
Bird Passerine Cape May Warbler 119 3 2 124
Bird Passerine Northern Parula 1 0 0 1
Bird Passerine Magnolia Warbler 4 1 0 5
Bird Passerine Bay-breasted Warbler 7 0 0 7
Bird Passerine Blackburnian Warbler 5 0 0 5
Bird Passerine Yellow Warbler 0 0 9 9
Bird Passerine Chestnut-sided Warbler 0 0 1 1
Bird Passerine Blackpoll Warbler 0 4 0 4
Bird Passerine Palm Warbler 13 5 2 20
Bird Passerine Pine Warbler 27 1 2 30
Bird Passerine Yellow-rumped Warbler 16 15 7 38
Bird Passerine Setophaga species 184 10 3 197
Bird Passerine Parulidae species 6 0 0 6
Bird Passerine Rose-breasted Grosbeak 11 0 0 11
Bird Passerine Passerine species 285 57 28 370
Bird Unid. Avian Unidentified bird species 161 106 47 314
Bat Bat Silver-haired bat 1 32 37
Bat Bat Hoary bat 2 11 3 16
Bat Bat Eastern Red bat 4 14 19
Bat Bat Bat species 104 113 49 266
Bird/Bat | Bird/Bat Bird/Bat 49 9 15 73

* State-listed as endangered with a probable identification
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Acoustic

The acoustic detectors produce a summary file that keeps a running log for every minute that the
detector is functioning. There were 128 summary files from 8§ detectors (A1-Bat-Left, A1-Bat-
Right, A1-Bird-Left, A1-Bird-Right, A2-Bat-Left, A2-Bat-Right, A2-Bird-Left, A2-Bird-Right).
These files were compiled for each turbine and detector type (A1-Bat, A1-Bird, A2-Bat, A2-
Bird) resulting in millions of records. The left and right detectors served as redundant backups in
case one malfunctioned, so any duplicate minutes between the left and right detectors were
reduced to one record, and the minutes were summarized by day. The percentage uptime was
then calculated for each day considering 1,440 minutes per day and then averaged for the study

years (Figure 4).

Percent uptime of each ATOM acoustic sensor

Excludes days when the turbines were not powered
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Figure 4. Uptime of the bird and bat acoustic sensors on the two ATOM systems over the

3-year monitoring period.
Downtime due to a power outage on the turbines is not included in the calculations
A1=ATOM 1, A2 =ATOM 2
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During the 3-year study period there were 1,016 acoustic bat detections among 3 species: silver-
haired bat, hoary bat, and eastern red bat (Table 4). Silver-haired bats were detected 561 (55%)
times, hoary bats 153 (15%) times, and eastern red bats 290 (29%) times. There were also 12
(1%) unidentified low-frequency species recorded. Bat abundance peaked in September when
875 (86%) of all detections occurred. September and October contained 93% of all bat detections
(Figure 5). During fall, silver-haired bats generally showed up before hoary bats and eastern red
bats. Hoary bats generally occurred later in the season while eastern red bats occurred throughout
much of the fall period (Figure 6). Of the 1,016 bat calls, 403 (40%) were detected during the
day (sunrise—sunset) and 613 (60%) were recorded at night (sunset—sunrise).

A lightning strike on June 23, 2023, damaged the bat acoustic sensors (Figure 7) and much of the
summer and fall season in 2023 was missed. Consequently, we present year 4 bat acoustic data
up until ATOM was decommissioned in August 2024 (Figure 5).

Table 4. Acoustic Calls from Birds and Bats Identified During the 3-Year Study
Type Subtype Common Name Year 1 Year 2 Year 3 Total
Bird Duck Northern Shoveler 0 0 4 4
Bird Duck Black Scoter 0 0 2 2
Bird Shorebird Upland Sandpiper 3 0 0 3
Bird Shorebird Spotted Sandpiper 1 0 3 4
Bird Shorebird Solitary Sandpiper 2 6 0 8
Bird Gull Laughing Gull 1 4 15 20
Bird Gull Ring-billed Gull 0 0 2 2
Bird Gull Herring Gull 5 23 52 80
Bird Gull Great Black-backed Gull 0 2 0 2
Bird Tern Sandwich Tern 0 0 5 5
Bird Tern Royal Tern 1 5 17 23
Bird Loon Common Loon 0 1 4 5
Bird Storm-petrel Wilson's Storm-Petrel 0 2 0 2
Bird Pelican Brown Pelican 0 0 3 3
Bird Ardeidae Green Heron 0 1 0 1
Bird Ardeidae Great Blue Heron 0 0 1 1
Bird Passerine Gray-cheeked Thrush 0 14 0 14
Bird Passerine Swainson's Thrush 0 1 0 1
Bird Passerine American Robin 2 0 0 2
Bird Passerine White-throated Sparrow 0 2 0 2
Bird Passerine Savannah Sparrow 0 0 1 1
Bird Passerine Ovenbird 0 0 1 1
Bird Passerine Northern Waterthrush 1 9 0 10
Bird Passerine Black-and-white Warbler 2 0 2 4
Bird Passerine American Redstart 1 4 3 8
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Type Subtype Common Name Year 1 Year2 | Year3 | Total
Bird Passerine Northern Parula 2 1 2 5
Bird Passerine Magnolia Warbler 1 0 0 1
Bird Passerine Bay-breasted Warbler 2 1 1 4
Bird Passerine Chestnut-sided Warbler 0 1 0 1
Bird Passerine Blackpoll Warbler 0 1 0 1
Bird Passerine Palm Warbler 1 1 0 2
Bird Passerine Yellow-rumped Warbler 0 0 2 2
Bird Passerine Rose-breasted Grosbeak 12 0 0 12
Bat Bat Silver-haired bat 238 320 3 561
Bat Bat Hoary bat 86 66 1 153
Bat Bat Eastern Red bat 96 191 3 290
Bat Bat Unknown low-frequency species 12 0 0 12
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Figure 5. Number of bat calls per day during years 1-4 of the study.

Detections for year 1 are normalized per turbine to be comparable to subsequent years when data
was only collected at one turbine. Data from year 4 represents the period outside the official study
timeframe, but when equipment was still operating.
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Daily Bat Acoustic Events by Species: Year 1
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Figure 6. Temporal distribution of bat species occurrence in the fall monitoring period for

years 1-3.

Detections for year 1 are normalized per turbine to be comparable to subsequent years when data
were only collected at one turbine. Detections from year 3 are unavailable for the fall because of a
lightning strike on June 23, 2023, that damaged bat acoustic sensors.

Figure 7. Lightning strike recorded on June 23, 2023, that damaged bat acoustic sensors.

There were 236 bird detections across 9 species groups and 33 species that occurred during
acoustic surveys across the 3-year study period. The most frequently detected species was
Herring Gull (Larus argentatus) with 80 detections followed by Royal Tern (Thalasseus
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maximus) with 23 detections (Table 4). On a monthly level, 47% of all bird acoustic detections
occurred in August, 11% occurred in September, and 21% occurred in October (Figure 8). Of the
236 bird calls, 201 (85%) we