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Presenter Notes
Presentation Notes
COP has up to 202 turbines.

Pile driving impacts to fish are well known and well studied. Mostly in confined areas like rivers and bays from bridge construction. As such BOEM considers in its EFH and EISs that fish can be negatively impacted from offshore construction and requires specific reporting regarding dead fish (next slide).

There have also been four observations of white hake at the Revolution Wind Farm (31, 12, ~20, ~12).


What defines an observation?.-

o Protected species observers (PSO) 5.16.34 Detected or Impacted Dead Non-ESA-Listed Fish. The Lessee must
report any occurrence of at least 10 dead non-ESA-listed fish within
’ i ‘tor
o 3 PSO S per ve Ssel established sl_lutduwn or monitoring zones to BOEM and BSEE as
soon as practicable (taking into account crew and vessel safety), but no

: : later than 24 hours after the sighting. BOEM or BSEE will notify
O O ne in Sta | | at 10N VESSE | NMEFS GARFO. The Lessee must confirm the relevant point of contact

o|Two support vessels

prior to reporting and confirm the reporting was received.

o Number of fish based on PSO estimates

o Drift & PSO locations could duplicate
observations

o Small fraction of observations include
spot
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Presenter Notes
Presentation Notes
The PSOs on active duty will be monitoring actively aboard the pile driving and dedicated PSO vessels as follows: 
•60 minutes immediately prior to commencing vibratory pile driving for foundation installation,
•During vibratory pile driving activities
•60 minutes immediately prior to commencing impact pile driving for foundation installation,
•During impact pile driving activities and 30 minutes after pile driving activities.

EXAMPLE: obs by one PSO support vessel, same obs 1 hour later by other PSO vessel (June 25th, saw 2000 fish ~ 14:30, by the GO Freedom and then 1000 fish at ~ 1530 by the GO Patriot, pretty much at the same general location). 
Even though duplication exists we assume that each obs is unique, and is therefore counted
Detected or Impacted Dead Non-ESA-Listed Fish. The Lessee must report any occurrence of at least 10 dead non-ESA-listed fish within established shutdown or monitoring zones to BOEM and BSEE as soon as practicable (taking into account crew and vessel safety), but no later than 24 hours after the sighting. BOEM or BSEE will notify NMFS GARFO. The Lessee must confirm the relevant point of contact prior to reporting and confirm the reporting was received.
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Presenter Notes
Presentation Notes
78 completed installs 

Red area is the part of the lease where monopile foundation installation has occurred in 2024, some of these may not be installed yet, but this is the region the 78 installs have occurred in.


Pre Install Vibratory Switch Impact
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Construction Timeline
Construction Event Mean Distance | Mean Num. of | Total Fish | Num. of Percent of Percent of
from Pile (m) Fish Observed Observations | Observed Fish | Observations
No Construction 2,420 690 3,450 5 19% 13%
Pre-install 487 716 10,740 15 59% 38%
Vibratory piling 99 194 970 5 5% 13%
Post vibratory, pre
. atory, p 606 163 1,792 11 10% 28%
impact (“switch”)
Impact piling 3038 383 1,150 3 6% 8%
18,102 39
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Presenter Notes
Presentation Notes
No construction = transit to sites, other operations (e.g., buoy maintenance).
Pre-install = PSO clearance, start of DBBC, positioning of pile above seafloor.

No auditory threshold for vibratory piling.


@ Pre Install Vibratory Switch Impact
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Distance fish
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100

from Pile (m) Fish Observed Observatlons Observed Fish | Observations
No Construction 2,420 3,450 19% 13%
Pre-install 487 716 10,740 15 59% 38%
Vibratory piling 99 194 970 5 5% 13%
:Drg:ta‘éitb(t?st\z; tyéh?,r)e 606 163 1,792 11 10% 28%
Impact piling 3038 383 1,150 3 6% 8%
18,102 39
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Presenter Notes
Presentation Notes
Showing activity type by distance from observation.

1st BC ring is 85m, 2nd is ~125m (123.5m).
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Presenter Notes
Presentation Notes
Zoom out for perspective on some of the more distant observations.

Mortality or potential mortal injury – Fishes with swim bladder involved in hearing: 207 dB (Lp,pk), 207 dB (LE, 24h) (Popper 2014, from CVOW Underwater Acoustic Assessment).
CVOW G3G13 impact piling observation: Measured at 750m, 2m from seafloor, SPk = 186.0 for impact.
CVOW G2J05 impact piling (no observation, just example). Pk Threshold for Atlantic Sturgeon = 206pk. Measured distance to 206pk: 90m.
General range from different CVOW SFVs to 206pk: 20-100m.


BUREAU OF OCEAN

Bubble curtains are used during installation
of monopile foundations to attenuate
sound, thereby reducing noise impacts for
protected species & fish

Double bubble curtains can reduce sound
energy level by 90 %
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Presenter Notes
Presentation Notes
Bubble curtain vessel in foreground.


Past and Current Efforts .

- Coordinated data review with Dominion © Necropsy reports indicate

Energy, DEME, and Bureau of Safety and o Acute trauma
Environmental Enforcement (BSEE) - Signs of barotrauma
o Worked with experts at VIMS, NC State, o “A definitive cause for the skeletal
and NOAA fisheries to identify probable trauma is not grossly or histologically
causes evident”
o Necropsies

o Pathology
o Acoustic monitoring

o Continuing to coordinate with NMFS in
their analysis.
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Presenter Notes
Presentation Notes
Not sure if it appropriate to put the name for the quote: - Abigail Armwood, DVM, PhD, DACVP 

Fish sent to vims were collected from mortality event associated with vibratory pile driving within the first bubble ring  (step 12), fish sent to NC State were associated with pre-install activities within the first ring of the DBBC (pre-piling flushing step 10)

Note about “normal” signs of acoustic trauma: https://www.newnybridge.com/documents/environment/fish-tissues.pdf 
Injuries from Popper et al. 2024: hemorrhage, hematomas, swim bladder ruptured or deflated
Injuries not seen in the report, seen in CVOW croaker: broken bones (spine, rib), decapitation 


Preliminary Analyses

o Considering a variety of drivers to see if
observations are associated with

o Time of year / temperature

o Sediment type

o Construction activity / duration
o Sound levels

o Distance to construction

o Water turbulence

0.751

0.504

Proportion of Foundation Installations

0.25+

o Preliminary analyses indicate sediment
type, and temperature do not appear to
be drivers of the mortality events

N =32 N=27 N=19

0.004

Coarse Very Coarse Sand Fine Very Fine Sand Medium Sand
Habitat Type
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Presenter Notes
Presentation Notes
The lease area (excluding EC) only has these three habitat classifications present. The majority of foundation installations had no croaker mortalities. The proportion of foundation installations with mortality is consistent across habitats . 
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CVOW-Research Habitat Modification

o The CVOW-R project has been used to look
qualitatively and quantitatively (i.e., RODE)
at changes to the pelagic and benthic — E—
environment. s

o RODEO Project evaluated bio-fouling
(27 months) at CVOW-R (RODEO |
Bureau of Ocean Energy Management).
Direct report: Field Observations During
Offshore Wind Structure Installation &
Operation Vol 3

Barracuda
{Sphyrasna barracuda) {Balisfes caprizcus)

Trigger fish

Banded rudderfish Spanish mackerel Snapper (possibly yellow-tailed)
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Presenter Notes
Presentation Notes
Vertical zonation of the biofouling communities was most apparent during the final survey visit in September 2022, corresponding to 27 months post installation of the CVOW foundations. On this occasion, the ROV recorded sparse and patchy growths of biofouling on the uppermost 21 ft (6.4 m) of the foundations, but much thicker growths of biofouling (predominantly larger mussels) at depths below this.

Black sea bass Centropristis striata were the most conspicuous species throughout the monitoring campaign and appeared quickly at the sites of the foundations 5 months post installation. Sea bass were observed on occasion in very close proximity to the foundations, where they may have been feeding on the fouling present, but this was not confirmed. They were observed on every ROV deployment at the foundations and over the surrounding rock scour, suggesting that there is a resident population at CVOW. Spadefish Chaetodipterus sp. and sheepshead Archosargus probatocephalus were also commonly recorded during June and November but were absent in February and April. This may reflect a seasonal distribution. The species appeared to be using the foundations for orientation rather than feeding, but this needs to be confirmed. Dense shoals of juvenile pelagic species, possibly scad Trachurus, mackerel Scombridae, or jacks Carangidae, were recorded in the fall (September), circling the foundations within the surface waters (mostly within 10 m of the surface). The role of the foundations in this schooling behavior was uncertain but may be related to orientation. Nevertheless, the observations suggest that the CVOW foundations have some seasonal importance for the schooling behavior of juvenile pelagic fish, although further study in this regard is needed.

https://www.boem.gov/renewable-energy/studies/rodeo
https://www.boem.gov/renewable-energy/studies/rodeo
https://espis.boem.gov/Final%20Reports/BOEM_2023-034.pdf
https://espis.boem.gov/Final%20Reports/BOEM_2023-034.pdf
https://espis.boem.gov/Final%20Reports/BOEM_2023-034.pdf
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