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DOUBLE BIG BUBBLE CURTAIN PLAN 

3.1 Communication 

The communication between the installation vessel and the Double Big Bubble Curtain (DBBC) vessel will be 
according to the below flowchart (Figure 1) and below Table 2. 

Figure 1 : Offshore organisation Chart for DBBC (Preliminary) 

The installation vessel’s (IV) captain communicates with the DBBC vessel captain about vessel manoeuvres and 
simultaneous operations. The Installation vessel’s Works Manager communicates with the DBBC DEME Offshore 
representative on board in case present or the DBBC Works Manager about the start-up and readiness of the 
DBBC hoses and pile driving completion. When the DEME Offshore representative is on board the DBBC vessel, 
he/she is involved in all communication with the aim to ensure a smooth execution. 

An example of the notification times given for each piling event are provided in Table 2 below. A VHF radio channel 
to be agreed upon and checked at the start of the project operations. 
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Table 2 DBBC internal Notification Table (for example) 

Direction of 
communication 

Information Window Medium 

IV→ DBBC Vessel Pile driving operation will start in 3 days 3 days before start pile 
driving 

E-Mail 

Daily progress 
meeting 

IV→ DBBC Vessel Pile driving operation will start in 24h 24h before start pile 
driving 

E-Mail 

Daily progress 
Meeting 

IV→ DBBC Vessel Pile driving operation will start in 12h 12h before start pile 
driving 

E-Mail 

VHF Radio 

IV→ DBBC Vessel Pile driving operation will start in 6h 6h before start pile 
driving 

E-Mail 

VHF Radio 

IV→ DBBC Vessel Pile driving operation will start in 3 h 3h before start pile 
driving 

E-Mail 

VHF Radio 

IV→ DBBC Vessel Pile driving operation will start in 1 h 1h before start pile 
driving 

E-Mail 

VHF Radio 

IV→ DBBC Vessel Pile driving operation will start in 15 
minutes 

15 min before start pile 
driving 

VHF Radio 

DBBC Vessel → IV DBBC Operational (full pressure 
reached) 

Immediately VHF Radio 

IV→ DBBC Vessel Pile driving Operation at location 
Finished 

Immediately VHF Radio 

DBBC Vessel →
SFV Contractor 

DBBC performance summary 
(compressor log information) 

Post piling E-Mail 

SFV contractor 
→ DBBC vessel 

Interim report 36h post piling E-Mail 

The communication on board the DBBC vessel is done in person or via UHF radio, as this is a small crew. In 
general, in case of any discussions or any safety concerns, the DBBC vessel master is the end responsible and 
makes the final decision. 

3.2 Reporting 

Dominion Energy will provide the Regulators (NOAA fisheries) with a bubble curtain performance test and 
maintenance report to review within 72 hours after each pile using a bubble curtain is installed (see BOEM COP 
requirement 5.14.3.5 & 5.14.3.6 and LOA 3(c)(9)(v)). Additionally, a full maintenance check (e.g., manually 
clearing holes) must occur prior to each pile being installed. All reports will be submitted by email to 
nmfs.gar.incidental-take@noaa.gov and PR.ITP.MonitoringReports@noaa.gov. 
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COASTAL VIRGINIA OFFSHORE WIND 

DOUBLE BIG BUBBLE CURTAIN PLAN 

For piles for which thorough SFV (TSFV) is carried out, an interim DBBC performance report will be submitted as 
soon as it is available, as attachment to the 48h due interim TSFV report for the respective pile. 

For the piles having an Abbreviated SFV (ASFV), performance reports will be submitted following the strategy 
agreed in the CMMP Appendix E – Sound Field Verification plan, section on ASFV, during next available weekly 
report. 

Following parameters will be reported: 

Performance reports for each bubble curtain deployed will include water depth, current speed and direction, wind 
speed and direction, bubble curtain deployment/retrieval date and time, bubble curtain hose length, bubble curtain 
radius (distance from pile), diameter of holes and hole spacing, air supply hose length, compressor type (including 
rated Cubic Feet per Minute (CFM) and model number), number of operational compressors, performance data 
from each compressor (including Revolutions Per Minute (RPM), pressure, start times, and stop times), free air 
delivery (m³/min), total hose air volume (m³/(min m)), schematic of GPS waypoints during hose laying, 
maintenance procedures performed (pressure tests, inspections, flushing, re-drilling, and any other hose or 
system maintenance) before and after installation and timing of those tests, and the length of time the bubble 
curtain was on the seafloor prior to foundation installation. Additionally, the report must include any important 
observations regarding performance (before, during, and after pile installation), such as any observed weak areas 
of low pressure. 

3.3 Weather forecast and limitations 

A weather assessment (check of weather limitations and windows) will be performed prior operations. This 
weather assessment is done to identify if a suitable weather window is available to make the transition from one 
safe state to another. Operations can only be started when favourable conditions are forecasted for the duration 
of the operational reference period and when these conditions are not contradicted by live weather monitoring 
devices (i.e., anemometers on HLV Orion and wave buoys on site). This operational reference period is different 
for each of the operational phases described in this plan. 

4 PLANT AND MACHINERY 

4.1 DBBC Vessel 

A DP auxiliary vessel will be used for installation of the DBBC. This vessel will have a deck space of approximately 
860m² to house the required equipment for the DBBC Spread. The deck layout including the equipment described 
in this section is presented in Figure 2. A detailed deck layout of the vessel will be added in the plan once the 
vessel is selected and final position of the components are defined. 

Positioning of the DP DBBC supporting vessel will be on the opposite side of the MP from the IV Orion (see Figure 
5 for a schematic). Positioning will be targeted to be as far away as possible from the TSFV and ASFV buoy 
locations, to minimise potential confounding factors. 
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Figure 2: DBBC Deck Layout (for example) 

The equipment of the DBBC spread is typically composed of hoses, compressors and hose reels which are 
described further below in this section and in the following list of equipment. 

- DBBC Roller 
- Supply hose winches 
- Tugger winch 
- A 20ft Workshop and a 20ft spare part container 
- Hydraulic powerpack for the hose reels. 
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The compressors presented in the first level are stacked on top of the compressors, sea sentry, fuel tank and 
workshop container installed on the deck level. Specific stacking frames will be designed to ensure a proper 
seafastening of compressors. A top view of the stacking frames is presented in Figure 3. 

Figure 3. Top view of compressor stacking frame upper level. Blue are compressors, Yellow and 
green are walkways. 
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4.2 Compressors 

The compressed air for the operations of the bubble curtain is generated by oil free diesel driven compressors. 
These will be installed on board the DBBC vessel. 

ST3100 type of compressors, for which more details are presented in Appendix G-1, will be used. 

In the event a single compressor malfunctions, the offshore personnel operating the bubble curtains will 
incorporate an additional compressor to guarantee the air supply and operating pressure such that the maximum 
possible sound attenuation performance of the bubble curtains is achieved. On top of the necessary compressors 
to deliver necessary air supply and operating pressure, two additional compressors in-rotation are foreseen. 

Figure 4: ST3100 compressor 
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4.3 Hoses 

A bubble curtain consists of 3 types of hoses, namely: 

1. Supply hose: Supplies the compressed air from the vessel to the riser hoses. These are buoyant so they 
are situated on the water surface. 

2. Riser hose: This hose connects the supply hose with the nozzle hose. Therefor this hose will go from the 
water surface to the seabed. 

3. Nozzle hose: This is the hose that is laid out on the seabed and produces the bubble curtain by the holes 
inserted in them. These are non-buoyant and have steel parts to ensure a full circumferential contact with 
the seabed. 

The DBBC hoses will be deployed before the foundation installation vessel is in position. Two air hoses will be 
placed in a circular shape around the WTG monopile of OSS jacket. DBBCs will be pre-deployed at two to three 
foundation installation locations that are close to one another, recovered as soon as the piling is completed, and 
re-deployed at other foundation installation locations to reduce the number of times the curtain has to be moved. 

In the BiOp, exact reference and language to be found in the CMMP [2], regulatory requirements proposes radii 
of the installed hose rings of approximately 591 ft (180 m) and 755 ft (230 m) from the pile installation location. 
This would result in a total hose length for the inner and outer hose ring of 1131m and 1445m, respectively. 

Reference is made to Bellman et al. 2020, ITAP, renown underwater noise expert, scientifically underpinning a 
significant efficiency decrease of the noise abatement system if the DBBC single inner ring or outer ring is longer 
than 1000m. 

Hence, as per agency concurrence on December 8th, 2023 on the approved design, Dominion Energy proposes 
a radius of 85m and 123.6m (measured from the outer edge of the MP), respectively, for the inner and outer hose 
rings, resulting in total hose lengths of 560m and 800m. This proposition considers industry best practice, 
regulatory requirements of air flow rate of at least 0.5 m³ /(min*m) and foreseen water current in order to ensure 
that the DBBC will surround 100 percent of the piling perimeter throughout the full depth of the water column. 

In Figure 5 the distance between the outer edge of the MP and in Figure 6, the OSS pin pile and the inner and 
outer DBBC hoses is presented. The riser hoses will be connected to a buoy after deployment. In Section 5 the 
pre-lay method and execution method is further elaborated. 

To guarantee the lowest bubble ring to be in contact with the seafloor for the full circumference of the ring a 
buoyancy calculation is added in Attachment G-4. The total buoyancy of the inner and outer hose is 10.4kg/m and 
7.65 kg/m, respectively. The weights attached to the bottom of the rings plus the hoses weights amount to 15.05 
kg/m. Henceforth a negative buoyancy of 4.61 kg/m and 7.40 kg/m is achieved, ensuring 100-percent seafloor 
contact at foreseen air flows. 
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Figure 5: DBBC Hose layout MP installation 
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Figure 6 : DBBC hose layout OSS installation 

To monitor the hose position, DBBC subcontractor will provide a GPS to enter the DBBC waypoint. The DP 
operator will ensure the CoR of the vessel follows the DBBC waypoints for the entire duration of the deployment 
and recovery operations described in the section 5.1. 

CoR tracking and DBBC way point will be part of the DBBC Performance report. 

The cycle principle per trip of 6 monopiles to lay out the DBBC hose will be as described below: 

- The DBBC hoses for the first two monopile installation locations of the trip are pre-laid. 
- After completion of the piling operations, the DBBC Subcontractor will retrieve the inner and outer hoses 

from the respective location and prepare the next location which is following the monopile installation 
sequence. 

The above cycle is named leapfrog principle and shown in Figure 7. 
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Figure 7: Leapfrog principle 

To ensure the application of the leapfrog principle, a minimum of two hose sets (including inner and outer hose) 
will be used. Characteristics of the supply, nozzle and riser hoses are described in Attachment G-2: Hose 
datasheet: 
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4.4 Hose reels 

The nozzle hoses will be stored on two hose reels for storage and transport. These will be positioned on the DBBC 
vessel. The reels will have sufficient capacity to store the hoses required for the DBBC. The reel’s hydraulic motors 
are driven by hydraulic power packs. 

Figure 8: Hose reel arrangement 
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6 ATTACHMENTS 

6.1 Attachment G-1: Compressor specification sheet 
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6.2 Attachment G-2: Hose datasheet for illustration only 

Manufacturer Semperit or (Similar) 

Type PLD HD 

ID [mm] 101,6 

OD [mm] 121,6 

Wall [mm] 10 

Weight [g/m] 6000 

WP [bar] 40 

Operating Temperature -35°C +80°C 

TUBE BLACK SBR/NBR -OIL MIST RESISTANT 

REINFORCEMENT HIGH TENSILE STEEL CORDS 

COVER BLACK ABRASION AND OZONE RESISTANT 

SAFETYFACTOR 3,15:1 

The Nozzle Hose will be ballasted by a steel chain to ensure contact with the seabed. 

Hole diameter ~2mm nozzle holes 

Hole distance 100-300mm 
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6.3 Attachment G-3: Bubble curtain performance and maintenance procedure 
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1 INTRODUCTION & OBJECTIVE 

1.1 Introduction 

A general introduction of the project can be found in the FOU project execution plan [1]. Additional information 
can be retrieved from the Construction Monitoring & Mitigation plan (CMMP) appendix G. 

1.2 Objective 

DEME Offshore US LLC will amongst more scopes on the project execute the installation of the foundations for 
the 176 WTGs. Each foundation consists of a monopile (MP) and a transition piece (TP). The purpose of this 
document is to provide the DBBC Performance report that will be submitted after each MP installation to BOEM, 
BSEE, and NMFS GARFO-PRD. 
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DBBC PERFORMANCE REPORT 

The DBBC performance report contains the following general information: 

- water depth, 
- current speed and direction, 
- wind speed and direction, 
- bubble curtain deployment/retrieval date and time, 
- bubble curtain hose length, 
- bubble curtain radius (distance from pile), 
- diameter of holes and hole spacing, 
- air supply hose length, 
- compressor type (including rated Cubic Feet per Minute (CFM) and model number), 
- number of operational compressors, 
- performance data from each compressor (including Revolutions Per Minute (RPM), pressure, start times, 

and stop times), 
- free air delivery (m³/min), 
- total hose air volume (m³/(min m)), 
- schematic of GPS waypoints during hose laying, 
- maintenance procedures performed (pressure tests, inspections, flushing, re-drilling, and any other hose 

or system maintenance) before and after installation and timing of those tests, 
- the length of time the bubble curtain was on the seafloor prior to foundation installation. 
- Additionally, the report includes any important observations regarding performance (before, during, and 

after pile installation), such as any observed weak areas of low pressure. 
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2.5 Hose deployment Report: 

CVOW Document Number: Revision 00 Page 7 of 9 

TBC 



 

 

Rev: 02Hose Deployment Report 
Date Effective: 02.01.2023 

RID-2250 

Vessel 2024-16-Deme-CVOW-535 Date 14.03.2024 

Status Preparing Created By Martin Linden 

Job Hose Deployment Report 
Description of Events: 

BBC Inner 

No. Question Comment OK? 

1 Serial No BBC CDOW-BBC-01 

2 Date / Time start Deployed 2024.05.01 08:00 

3 Date / Time end Deployed 2024.05.01 09:00 

4 Date / Time start Recovery 2024.05.06 10:00 

5 Date / Time end Recovery 2024.05.06 11:00 

6 Maintenance during recovery Not needed 

7 Time BBC on seabed prior Start flushing 28 hours 

BBC Outer 

No. Question Comment OK? 

1 Serial No BBC CDOW-BBC-03 

2 Date / Time start Deployed 2024.05.01 10:00 

3 Date / Time end Deployed 2024.05.01 11:00 

4 Date / Time start Recovery 2024.05.06 08:00 

5 Date / Time end Recovery 2024.05.06 09:00 

6 Maintenance during recovery Not needed 

7 Time BBC on seabed prior Start flushing 30 hours 

BBC Installation details 

No. Question Comment OK? 

1 Foundation CVOW-FOU-01 

2 Hoselength Outer BBC 800m - Radius= 127m 

3 Hoselength Inner BBC 560m - Radius = 89m 

4 Supply Hose length 30m 

5 Riser Hose length 45m 

6 Diameter of holes 2,5mm 

7 Hole spacing 5/75cm 

8 Date / Time Connecting 2024.05.04 09:00 

9 Date / Time Flushing 2024.05.04 10:00 

10 Date / Time BBC Full pressure 2024.05.04 11:00 

11 Date / Time deactivated 2024.05.04 14:00 

History 
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Rev: 02Hose Deployment Report 
Date Effective: 02.01.2023 

Status Creator Created At Comment 

Preparing Martin Linden 14.03.2024 17:29:29 

Tasks 

Title Start Date Target Date Closed Date Status Responsible 
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2.6 Compressor log report : 

2.6.1 Compressor performance report 
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2.6.2 Compressor weekly maintenance report 
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6.4 Attachment G-4: Hose Buoyancy calculation 
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