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Lease OCS‐A 0542
The following Blocks or portions of Blocks lying within Official Protraction Diagram Hudson Canyon
NJ18-03, are depicted on the map below and comprise 83,976 acres, more or less.  

1) Block 6608, E1/2 of SE1/4
2) Block 6609, SW1/4, S1/2 of SE1/4
3) Block 6610, SW1/4 of SW1/4
4) Block 6658, E1/2, E1/2 of SW1/4
5) Block 6659, All of Block
6) Block 6660, NW1/4 of NE1/4, S1/2 of NE1/4, W1/2, SE1/4
7) Block 6661, SW1/4 of NW1/4, NW1/4 of SW1/4
8) Block 6707, SE1/4 of NE1/4, NE1/4 of SE1/4, S1/2 of SE1/4
9) Block 6708, All of Block
10) Block 6709, All of Block
11) Block 6710, NE1/4 of NE1/4, W1/2 of NE1/4, W1/2
12) Block 6757, E1/2, SE1/4 of NW1/4, SW1/4
13) Block 6758, All of Block
14) Block 6759, N1/2, N1/2 of S1/2, S1/2 of SW1/4, SW1/4 of SE1/4
15) Block 6760, W1/2 of NW1/4
16) Block 6806, E1/2 of NE1/4, SE1/4
17) Block 6807, All of Block
18) Block 6808, All of Block
19) Block 6809, NW1/4 of NE1/4, NW1/4, N1/2 of SW1/4, SW1/4 of SW1/4
20) Block 6855, SE1/4 of SE1/4
21) Block 6856, E1/2, E1/2 of W1/2, W1/2 of SW1/4
22) Block 6857, All of Block
23) Block 6858, N1/2, SW1/4, W1/2 of SE1/4

For the purposes of these calculations, a full Block is 2,304 hectares.  The acreage of a hectare is 
2.471043930. 
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MEMORANDUM OF UNDERSTANDING  

 

This MEMORANDUM OF UNDERSTANDING (“MOU”) is made and entered into effective as 

of January 20, 2023 (the “Effective Date”), between Invenergy Wind Offshore LLC, a Delaware 

limited liability company with its principal office located at One S. Wacker Drive, Suite 1800, 

Chicago, Illinois 60606 (“LLW”), and Atlantic Shores Offshore Wind Bight, LLC, a Delaware 

limited liability company, with its place of business at 1 Dock 72 Way, Floor 7, Brooklyn, NY 

11205 (“ASOW”).  LLW and ASOW shall each be referred to as a “Lessee” or collectively as the 

“Lessees”. 

RECITALS 

WHEREAS, LLW acquired and is actively developing the offshore wind lease in the New 

York Bight area numbered OCS-A 0542 (the “LLW Lease”); 

 

WHEREAS, ASOW acquired and is actively developing the offshore wind lease in the 

New York Bight area numbered OCS-A 0541 (the “ASOW Lease” and together with the LLW 

Lease, the “Leases”) which is adjacent to the LLW Lease (as shown on Exhibit A); 

 

WHEREAS, the Lessees recognize they can mutually benefit from collaborating on 

common principles regarding the development of the Leases and intend to work together in a 

cooperative and coordinated effort (the “Collaboration”); and 

 

WHEREAS, the Lessees desire to memorialize certain terms and conditions of the 

Collaboration. 

 

NOW THEREFORE, in consideration of the mutual promises and covenants contained 

herein, the Lessees agree as follows: 

 

Section 1.  Defined Terms. Terms not otherwise defined herein shall have the meanings 

set forth in the table below: 

ATLW-8 Atlantic Wind Lease Sale 8 

BOEM Bureau of Ocean Energy Management 

COD Commercial Operations Date 

COP Commercial Operations Plan 

NSO No Surface Occupancy 

NVIC Navigation and Vessel Inspection Circular 

OREC Offshore Renewable Energy Certificate 

OREI Offshore Renewable Energy Installation 

SAR Search and Rescue 

TSS Traffic Separation Scheme 

USCG United States Coast Guard 

WEA Wind Energy Area 

WTG Wind Turbine Generator 
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Section 2.  Background. 

BOEM (with USCG input) set formal requirements for the Leases, as detailed in 

BOEM’s ATLW-8, relating to the design of offshore wind farm structure layouts (the “BOEM 

Lease Stipulations”). The BOEM Lease Stipulations applicable to the Collaboration are 

excerpted in Exhibit B.  

It is commonly understood by the Lessees that BOEM Lease Stipulations contemplate 

that adjacent leaseholders work together to (i) design a structure layout that contains two 

common lines of orientation across their adjacent leases or (ii) implement a 1 nautical mile (nm) 

setback on each side of the shared lease boundary. 

LLW and ASOW have committed to coordinate the Lease area designs as provided for in 

the BOEM Lease Stipulations. 

 

Section 3.  Agreed Principles.  The Lessees shall, in good faith, work in accordance with 

the following common layout principles: 

(a)  Overarching Principles. 

(i)  The Lessees agree the excerpted provisions in Exhibit D define the buildable 

area in the Leases as the defined lease blocks except for the NSO areas. 

(ii)  The Lessees agree there are no formal USCG-defined navigational routes or 

fairways directly adjacent to the buildable areas (see Exhibit C). 

(iv)  The Lessees agree there is a mutual benefit associated with allowing temporary 

encroachment of components and installation and/or surveying equipment within the neighboring 

Lease due to the jagged boundary formed by the individual BOEM lease blocks and aliquots that 

make up the shared boundary. Any temporary encroachment of such components or equipment 

that will likely contact the seabed within the neighboring Lease will require prior written consent 

of the affected Lessee. Consideration of permanent encroachment is beyond the scope of this 

MOU.  

(v) The Lessees agree to coordinate and work in good faith in formal and informal 

engagements with USCG, BOEM, and other external parties as may be necessary to achieve the 

mutual benefits of this Collaboration. 

(b)  Blade Overhang. 
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(ii)  The maximum blade overhang from each applicable wind turbine foundation 

center point shall be one half of the wind turbine’s rotor diameter. 

(iii)  The limit of the permanent substructure shall be the maximum radial distance 

of all permanent substructure components of a foundation from the foundation center point, 

including any scour protection. 

(c)  Lines of Orientation. 
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(d)  Corridor Width. 

(i) Corridor width in a given direction is defined as the perpendicular spacing 

between adjacent parallel rows running in the given direction. For illustration, the corridor width 

for Orientation 1 is shown below in Figure 3 for an indicative layout spacing. 
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Figure 3: Indication of how to define and measure corridor width for a given orientation and example layout spacing 
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(ii) Minor future modification or micrositing of these specific WTG locations along 

the lease boundary, once agreed, will require mutual agreement between the Lessees. 

(f)  Vessels. 

(i)  For vessel activity primarily supporting one of the Lease areas, the Lessees 

agree to work collaboratively, in good faith, to facilitate temporary vessel access within their Lease 

area for the neighboring Lessee, noting associated stipulations in Sections 3(f)(ii) and 3(f)(iii) 

below. Applicable vessel activities are those likely to contact the seabed within the neighboring 

lease, for example jack up vessels, some other construction and installation vessels, and survey 

vessels conducting geotechnical investigations. 
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(ii) If vessels and vessel activities primarily supporting one Lease area are likely

to contact the seabed in the neighboring Lessee’s Lease area, consent from the affected Lessee will 

be required prior to any vessel encroachment by the other Lessee. 

(g) Marking and Lighting.

(i) The Lessees agree to work collaboratively and in good faith on aspects of

offshore structure marking and lighting where there is mutually agreed benefit in such 

collaboration.  

(h) Right of Way Corridors.

(i) The Lessees agree to work collaboratively and in good faith on identification

and development of offshore cable corridors outside of the Lease areas, inclusive of export cable 

and meshed cable considerations, where there is a mutually agreed benefit in such collaboration.  

(i) Energy and Wake Modeling.

(i) Following competitive OREC offtake solicitations that cumulatively contract for

the full offtake capacities of both Lease areas and upon subsequent mutual agreement, Lessees will 

share limited details of the developing projects sufficient to inform and support improved 

modelling of wake effects and energy generation for the combined lease area. These data could 

include offshore structure layout, WTG model, rotor diameter, hub height, etc. as mutually agreed. 

In no case will data of a commercially sensitive nature be shared where the sharing could create 

anticompetitive harm. 

Section 4. Term.  The term of this MOU shall commence on the Effective Date and shall 

terminate on the first to occur of (a “Termination Event”): 

(a) the last COD associated with either of the Leases;

(b) mutual agreement by the Lessees to terminate this MOU; or

(c) The execution of a definitive agreement governing the Lessees’ relationship and

obligations during the operations and maintenance periods for the respective Leases. 

Upon the occurrence of a Termination Event, this MOU shall automatically terminate and, 

(i) except as otherwise expressly provided in Section 15, this MOU shall be of no further force or 

effect, and (ii) each of the Lessees shall no longer have any rights, duties, or obligations with 

respect to this MOU. 

Section 5.  Public Announcement.  No public announcement (whether in the form of a 

press release or otherwise) shall be made by or on behalf of either Lessee or their representatives 

with respect to the subject matter of this MOU unless: 
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(a) the other Lessee has agreed in writing to permit such public announcement to be made,

which permission shall not be unreasonably conditioned or withheld; or 

(b) such public announcement is required by law and the Lessee required to make such

announcement has given prior written notice thereof to the other Lessee.  

Any public announcement made as permitted under this Section 5 shall be made only in 

accordance with a text mutually agreed upon by the Lessees. For the avoidance of doubt, any 

reference to this MOU or the Collaboration made by either Lessee solely within such Lessee’s bid 

materials for the NYSERDA open solicitation or the anticipated NJ BPU 2023 solicitation for the 

procurement of ORECs shall not be considered (i) a “public announcement” or (ii) a breach of 

Section 6. 

Section 6.  Confidentiality.   The Non-Disclosure and Confidentiality Agreement entered 

into between ASOW’s parent company, Atlantic Shores Offshore Wind, LLC, and LLW, as of 

December 23, 2022, (the “NDA”) is hereby incorporated into this MOU by reference as if fully 

set forth herein. All information provided hereunder or pursuant hereto shall be “Confidential 

Information” as defined in the NDA. Notwithstanding anything to the contrary in the NDA, each 

Lessee’s obligations with respect to the Confidential Information related in any way to or obtained 

in connection with this MOU shall survive until the latest of (i) two (2) after the end of the Term, 

or (ii) the expiration of the relevant period set forth in the terms of the NDA. 

Section 7.  Limitation of Liability.  Notwithstanding anything to the contrary contained 

in this MOU, LLW and ASOW waive all claims against each other (and against each other’s 

representatives) for any consequential, incidental, indirect, special, exemplary or punitive damages 

(including loss of actual or anticipated profits, revenues or product; loss by reason of shutdown or 

non-operation; increased expense of operation, borrowing or financing; loss of use or productivity; 

or increased cost of capital) to the extent related to this MOU, and regardless of whether any such 

claim arises out of breach of contract or warranty, tort, product liability, indemnity, contribution, 

strict liability or any other legal theory.   

Section 8.  Notices.  

(a) Any notice or other communication required or permitted to be given hereunder shall

be in writing and shall be given by prepaid first-class mail, overnight delivery, by email or other 

means of electronic communication (receipt confirmed) or by hand-delivery as hereafter provided. 

(b) The Lessees’ addresses for service are:

To ASOW: Atlantic Shores Offshore Wind Bight, LLC 

1 Dock 72 Way 

Floor 7 

Brooklyn, NY  11205 

Attn: Joris Veldhoven, CEO 

Email: joris.veldhoven@atlanticshoreswind.com 

With a copy to: 
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Atlantic Shores Offshore Wind Bight, LLC 

1 Dock 72 Way 

Floor 7 

Brooklyn, NY 11205 

Attn: Julia Pettit, General Counsel 

Email:  julia.pettit@atlanticshoreswind.com 

To LLW: Invenergy Wind Offshore LLC 

One South Wacker Drive 

Suite 1800 

Chicago, IL 60606 

Attn: General Counsel 

Email: generalcounsel@invenergy.com 

Section 9.  Costs.  Each Lessee shall bear its own costs and expenses (including but not 

limited to fees of legal counsel and outside advisors) in connection with the preparation, 

negotiation and execution of this MOU and the Collaboration.  

Section 10.  Assignment.  Neither Lessee shall convey, transfer or assign this MOU, or 

any interest herein, without the prior written consent of the other Lessee, except that assignment 

by a Lessee to such Lessee’s affiliate shall not require consent. 

Section 11.  No Third-Party Beneficiary.  This MOU is intended for the benefit of the 

Lessee and is not intended to and does not confer any benefit on third parties.  

Section 12.  Governing Law.  This MOU shall be governed by and construed in 

accordance with the laws of the State of New York, without regard to its conflicts of law principles. 

Section 13.  Counterparts and Electronic Copies.  This MOU may be executed in 

counterparts, each of which shall have the effect of and be considered as an original of this MOU. 

Signatures of the Lessee transmitted by facsimile, email or other electronic means shall be deemed 

to be their original signatures for all purposes. 

Section 14.  Entire Agreement.  This MOU, together with the NDA, represents the entire 

agreement between LLW and ASOW with respect to the subject matter herein, and supersedes all 

prior negotiations, representations or agreements, whether written or oral. 

Section 15.  Binding Effect. Except as otherwise provided in this Section 15, each Lessee 

acknowledges and agrees that this MOU is not intended to be a binding agreement but merely an 

expression of intent with regard to the matters discussed herein. Notwithstanding the prior 

sentence, Sections 4, 5, 6, 7, 8, 9, 12, and 15 of this MOU shall be binding upon the Lessees and 

shall survive the expiration or termination of this MOU indefinitely or if otherwise stated, for the 

period specified therein. 

[Remainder of Page Intentionally Left Blank] 
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IN WITNESS WHEREOF, the Lessee have caused this MOU to be executed by their 

duly authorized representatives on the Effective Date.  

ATLANTIC SHORES OFFSHORE WIND BIGHT, LLC 

By:     __________________________________  

Name:    Joris Veldhoven __________________  

Title: CEO ______________________________  

INVENERGY WIND OFFSHORE LLC 

By: NY Bight Offshore Holdings LLC, its Manager 

By: Forward Power Offshore LLC, its Managing Member 

By: Forward Power Offshore Holdings LLC, its Manager 

By: ____________________________________  

Name:   ________________________________  

Title:   _________________________________  

 

Vice President

Bryan Schueler
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Exhibit A 

Lease Areas 

 

 
Figure 5. ASOW and LLW lease areas 
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Exhibit B 

Background 

 
Section 1. Lease Stipulations 

Section 2. NY Bight Lease Siting Conditions 

(i)OCS-A 0541 Lease (BOEM) 

(ii)OCS-A 0542 Lease (BOEM) 

(iii)NVIC 01-19 (USCG)  

(b)8.1 Surface Structure Layout and Orientation 

“If the Lessee’s lease area abuts a neighboring BOEM lease area, in its COP project 

design, the Lessee must endeavor to design a structure layout that contains two common 

lines of orientation across the adjacent leases (as described in Navigation and Vessel 

Inspection Circular 01-19). If the Lessee and the neighboring BOEM lessee cannot agree 

on such a structure layout, the Lessee must incorporate a 1 nautical mile setback from the 

boundary of the neighboring lease, within which the Lessee must not construct any 

surface structures. Rent will be collected on all areas assigned to the lessee, as outlined in 

Addendum A, regardless of potential restrictions.” 

(c)8.2 No Surface Occupancy 

“This lease is subject to no surface occupancy for areas identified in Addendum A. No 

surface occupancy is defined as a prohibition on the permanent placement of an object on 

the ocean surface within a specific space.” 

Section 3.Enclosure (2) to Navigation and Vessel Inspection Circular 01-19 (August 1, 

2019) 

(a)Section 8.d 

“In order to minimize risks to surface vessels and/or SAR helicopters transiting through 

an OREI, structures (turbines, substations etc.) should be aligned and in straight rows or 

columns. Multiple lines of orientation may provide alternative options for passage 

planning and for vessels and aircraft to counter the environmental effects on handling, 

that is, sea state, tides, currents, weather, visibility etc. Developers should plan for at least 

two lines of orientation unless they can demonstrate that fewer are acceptable.” 
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Exhibit C 

Blade Overhang Communications 

 

Per the discussions above and image below, the Lessees agree there are no formal navigational 

routes abutting the shared or external Lease boundaries. 

 

 
Mid-Atlantic Ocean Data Portal - Marine Planner (midatlanticocean.org) 

Figure 6. Navigation routes near lease areas 
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Exhibit D 

Lease Buildable Areas 

 

Section 1. OCS-A 0541 

OCS-A 0541 buildable land is described in Exhibit “A” of the BOEM Lease. OCS-A 0541 Lease 

(BOEM), excerpted below. 

Lease OCS‐A 0541 

The following Blocks or portions of Blocks lying within Official Protraction Diagram Hudson Canyon 

NJ18-03, are depicted on the map below and comprise 79,351 acres, more or less. 

1) Block 6555, S1/2 of NE1/4, SE1/4 

2) Block 6556, SW1/4, NW1/4 of SE1/4, S1/2 of SE1/4 

3) Block 6557, SW1/4 of SW1/4 

4) Block 6605, E1/2, E1/2 of W1/2 

5) Block 6606, All of Block 

6) Block 6607, All of Block 

7) Block 6608, SW1/4 of NE1/4, S1/2 of NW1/4, SW1/4, W1/2 of SE1/4 

8) Block 6655, E1/2, E1/2 of W1/2 

9) Block 6656, All of Block 

10) Block 6657, All of Block 

11) Block 6658, NW1/4, W1/2 of SW1/4 

12) Block 6705, E1/2, E1/2 of W1/2 

13) Block 6706, All of Block 

14) Block 6707, N1/2 of NE1/4, SW1/4 of NE1/4, W1/2, NW1/4 of SE1/4 

15) Block 6755, E1/2, E1/2 of W1/2 

16) Block 6756, All of Block 

17) Block 6757, N1/2 of NW1/4, SW1/4 of NW1/4 

18) Block 6805, E1/2, E1/2 of W1/2 

19) Block 6806, W1/2 of NE1/4, W1/2 

20) Block 6855, NE1/4, E1/2 of W1/2, N1/2 of SE1/4, SW1/4 of SE1/4 

21) Block 6856, W1/2 of NW1/4 

For the purposes of these calculations, a full Block is 2,304 hectares. The acreage of a hectare is 

2.471043930. 
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Figure 7. Official Protraction Diagram Hudson Canyon NJ18-03, are depicting OCS-A 0541 

 

The No Surface Occupancy area totals 3,212 acres. It is depicted on the lease map and is subject 

to Addendum "C", No Surface Occupancy Stipulation No. 8.2 and includes the portion of the 

lease area lying northeast of a line extending from point number 1 to point number 2. 
Point Number Direction Longitude DD Latitude DD 

1 Start (NW to SE) ‐73.632632 39.480460 

2 End (NW to SE) ‐73.452425 39.427638 

Coordinate System/Datum - Geographic NAD83, Decimal Degrees 

 

Section 2.OCS-A 0542 

OCS-A 0542 buildable land is described in Exhibit “A” of the BOEM Lease OCS-A 0542 Lease 

(BOEM), excerpted below. 

Lease OCS‐A 0542 

The following Blocks or portions of Blocks lying within Official Protraction Diagram Hudson Canyon 

NJ18-03, are depicted on the map below and comprise 83,976 acres, more or less. 

1) Block 6608, E1/2 of SE1/4 
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2) Block 6609, SW1/4, S1/2 of SE1/4 

3) Block 6610, SW1/4 of SW1/4 

4) Block 6658, E1/2, E1/2 of SW1/4 

5) Block 6659, All of Block 

6) Block 6660, NW1/4 of NE1/4, S1/2 of NE1/4, W1/2, SE1/4 

7) Block 6661, SW1/4 of NW1/4, NW1/4 of SW1/4 

8) Block 6707, SE1/4 of NE1/4, NE1/4 of SE1/4, S1/2 of SE1/4 

9) Block 6708, All of Block 

10) Block 6709, All of Block 

11) Block 6710, NE1/4 of NE1/4, W1/2 of NE1/4, W1/2 

12) Block 6757, E1/2, SE1/4 of NW1/4, SW1/4 

13) Block 6758, All of Block 

14) Block 6759, N1/2, N1/2 of S1/2, S1/2 of SW1/4, SW1/4 of SE1/4 

15) Block 6760, W1/2 of NW1/4 

16) Block 6806, E1/2 of NE1/4, SE1/4 

17) Block 6807, All of Block 

18) Block 6808, All of Block 

19) Block 6809, NW1/4 of NE1/4, NW1/4, N1/2 of SW1/4, SW1/4 of SW1/4 

20) Block 6855, SE1/4 of SE1/4 

21) Block 6856, E1/2, E1/2 of W1/2, W1/2 of SW1/4 

22) Block 6857, All of Block 

23) Block 6858, N1/2, SW1/4, W1/2 of SE1/4 

For the purposes of these calculations, a full Block is 2,304 hectares. The acreage of a hectare is 

2.471043930. 
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Figure 8. Official Protraction Diagram Hudson Canyon NJ18-03, are depicting OCS-A 0542 

 

 

The No Surface Occupancy area totals 7,082 acres. It is depicted on the lease map and is subject to 

Addendum "C", No Surface Occupancy Stipulation No. 8.2 and includes the portion of the lease area 

lying northeast and southeast of a line extending from point number 1 to point number 3. 

Point Number Direction Longitude DD Latitude DD 

1 Start (NW to SE) -73.452425 39.427638 

2 Corner -73.319568 39.388465 

3 End (NE to SW) -73.476757 39.192103 

Coordinate System/Datum - Geographic NAD83, Decimal Degrees 
  

DocuSign Envelope ID: E3B726BD-6BA4-4488-9746-ADBFF6BE8C65



 
 

 

 
18 

Exhibit E 

Mutually Agreed Layout Values 
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EXECUTIVE SUMMARY 

Geoquip Marine USA Inc (GEOQUIP) have completed a geotechnical site investigation for Invenergy Wind Offshore 

LLC (COMPANY) at a proposed offshore windfarm located in COMPANY’s lease area no. OCS-A 0542. The purpose of 

this geotechnical investigation campaign is to improve the understanding of the soil conditions across the site. The 

site is located approximately 120km south of Long Island, New York, United States of America. 

In general, the scope of work (SoW) consisted of the following: 

Wind turbine generator (WTG) 

• 9 continuous downhole CPTU locations with target depth of 40m bsf 

• 4 alternating sampling and CPTU boreholes with target depth ranging from 60 to 80m bsf (with 2 bumpover 

locations) 

Fieldwork operations for this project have been conducted from MV Dina Polaris, that is on a long term charter to 

GEOQUIP. The twin derrick rig, GMTR120 which is permanently installed on the vessel was used to achieve the target 

borehole depths deploying the suite of downhole tools available. 

The summary of the investigation completed including the type of the investigation, coordinates and target depths 

is presented in two tables below.  

Summary of Completed Fieldworks 
 

Location 
ID 
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Final 
Depth 
below 

seafloor 
(m) 

Start Date Remarks 

C-1 x    41.18 19/06/2022 Target depth achieved 

C-2 x    40.89 20/06/2022 Target depth achieved 

C-3 x    41.22 20/06/2022 Target depth achieved 

C-4 x    41.25 21/06/2022 Target depth achieved 

C-5 x    5.70 23/06/2022 Terminated due to scheduled port call 

C-6 x    41.70 22/06/2022 Target depth achieved 

C-7 x    42.17 21/06/2022 Target depth achieved 

C-12 x    7.82 07/07/2022 Terminated due to weather 

C-16 x    40.48 23/06/2022 Target depth achieved 

BH-1  x  x 79.65 25/06/2022 Target depth achieved 

BH-2   x  3.20 29/06/2022 
Terminated due to technical issue with 
seabed frame 

BH-2A1  x  x 81.68 29/06/2022 Bumpover location. Target depth achieved 

BH-3  x  x 80.33 03/07/2022 Target depth achieved 

BH-6  x   1.60 05/07/2022 Terminated due to weather 

BH-6A  x   61.30 06/07/2022 Bumpover location. Target depth achieved 

Note: 

1 PS logging for BH-2A was terminated at 58.50m due to borehole collapsed. This led to another bumpover location BH-2B 

where destructive drilling was completed to 60.00m. However, PS logging did not commence due to weather (wind). 
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Coordinates, Date Commenced and Water Depth of Each Location 
.  

Location 
ID 

Target Coordinates1 Actual Coordinates1 

Start Date 

Water depth reduced to 
MLLW (m) 

Easting Northing Easting Northing Drill String 
Echo 

Sounder 

C-1 641606.30 4359858.40 641606.49 4359858.46 19/06/2022 48.84 48.55 

C-2 632585.00 4346359.50 632585.65 4346360.13 20/06/2022 43.59 43.44 

C-3 625387.70 4341863.60 625388.59 4341864.13 20/06/2022 45.09 44.69 

C-4 629003.20 4350860.70 629003.49 4350860.9 21/06/2022 47.61 47.21 

C-5 639796.40 4364361.80 639795.94 4364361.04 23/06/2022 42.14 41.74 

C-6 632597.00 4355362.90 632597.43 4355363.36 22/06/2022 47.52 47.00 

C-7 629003.50 4341862.30 629004.02 4341862.8 21/06/2022 44.65 44.19 

C-12 636200.30 4350861.70 636199.45 4350861.35 07/07/2022 45.65 45.27 

C-16 636200.40 4359859.80 636200.11 4359859.50 23/06/2022 42.62 42.42 

BH-1 641602.70 4359861.90 641603.57 4359861.69 25/06/2022 48.47 48.08 

BH-2 632580.00 4346359.50 632580.96 4346358.97 29/06/2022 43.90 43.50 

BH-2A 632580.00 4346359.50 632581.21 4346363.11 29/06/2022 43.69 43.39 

BH-3 625382.70 4341863.70 625383.510 4341864.53 03/07/2022 45.30 44.93 

BH-6 632601.90 4355363.00 632601.51 4355363.86 05/07/2022 47.64 47.34 

BH-6A 632601.90 4355363.00 632600.96 4355360.45 06/07/2022 47.53 47.23 

NOTE 
1. Coordinates displayed are referenced to UTM Zone 18 North, NAD83(2011), meters 

 

Preliminary borehole logs are presented in Appendix A are based on the field data and testing carried out offshore. 

PS Logging was conducted on BH-1, BH-2A and BH-3 after the completion of downhole CPTU and sampling. This was 

completed at interval of 0.5m from the base of the borehole progressing towards the mudline. PS logging for BH-1, 

BH-2A and BH-03 were terminated at 4.50, 58.5 and 25.50m bsf respectively. PS logging for BH-2A was terminated 

at 58.5m bsf due to borehole collapsed whereas the PS logging for BH-3 was terminated at 25.50m bsf due to no P-

wave response and it was agreed with the client representative onboard to terminate at that depth. 

Local mobilisation and demobilisation took place in Port of Newark, New Jersey, USA on 16 June 2022 and 8 July 

2022 respectively. The scope of work was completed on 8 July 2022.  Total project fieldworks duration was 25 vessel 

days including mobilisation and demobilisation period. 

All samples were offloaded from the vessel on 8 July 2022. At the time of writing the report, the samples have arrived 

at the Geoquip Marine Laboratory in Bristol, and are undergoing further onshore laboratory testing.  

The drilling at the lease area was generally successful. The encountered ground consisted predominantly of dense 

to very dense sand with a few layers of over consolidated clays. The very dense sand layers encountered has meant 

that slow rate of sample recovery but overall recoveries from sample tests and CPTU testing were successfully 

completed to achieve the target depth set for each borehole.   

Onboard were 4PSOs, and 1FLO. There were no issues reported at the seabed or with the marine fauna, nor with 

fishing vessels or any other trading/commercial vessels during this offshore campaign.  

 

The overview map and location map for the site are provided below, with a  larger rendition of the map provided in  

Figure 1 and Figure 2.
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4 Pile driveability assessment  

Pile driving analysis is carried out based on wave equation analysis of pile driving using GRLWEAP, 

cf. Ref. /4/. The installation is assumed to be performed with standard hydraulic hammer and 

standard pile cap or hammer sleeve. The three components of the driving system (piling hammer 

incl. pile cap, pile and soil) are modeled by point masses, springs and damping elements. 

The soil resistance during driving acting on the pile shaft and pile tip is calculated to determine the 

number of blows and pile stresses over the whole length of the pile. The methodology for 

derivation of soil resistance to driving is described in this section. 

The aim of the current driveability analysis is to: 

› Verify the driveability of the monopiles and jacket pin piles 

› Estimate the appropriate pile driving equipment. 

4.1 Soil resistance to driving 

The static resistance to driving (SRD) is determined with the CPT based approach of Alm and 

Hamre presented in Ref. /13/. For the driveability assessment it is assumed that the pile behaves 

unplugged (coring). Hence, the following equations for side friction is applied to both the exterior 

and interior pile surface (exterior and interior side friction are assumed to be similar). Further, the 

toe resistance is applied to the steel annulus only. 

The approaches described in Ref. /13/ takes into account the friction fatigue concept: 

› the unit side friction during driving at the pile toe at a penetration increment is given as an 

initial side friction to driving, i.e. pile driving has not affected the side friction at the pile toe. 

› the unit side friction during driving at a given depth decreases as a function of the distance 

from the pile to the given depth 

› full degradation of the side friction is governed by the residual side friction to driving. 

 

 

   

    

    

    

The above expression for incorporation of friction fatigue is applicable for the Alm and Hamre 

method, cf. Ref. /13/.  
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a) Soil resistance to driving in sand 

The initial side friction to driving, the degradation shape factor and the side friction soil setup for 

coarse grained materials are determined based on the methodology in Ref. /13/.  

 

 

 

     

     

 

 

 

 

 

T  

 

b) Soil resistance to driving in clay 

The initial side friction to driving, the degradation shape factor and the side friction soil setup for 

fine grained materials are determined based on the methodology in Ref. /13/.  
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c) CPTU values to be adopted for determination of soil resistance to 

driving 

As input to the estimation of soil resistance to driving a fit will be adopted to the available CPTU 

measurements. The UB soil parameters for the CPTU will be presented adopted for the driveability 

analyses and fatigue calculation. 

d) Quake/damping 

Quake and damping factors in accordance with Ref. /4/ are applied as summarised in Table 4-1. 
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4.2 Energy concept in PDA 

The concept of energy in the wave equation analysis of pile driving has been extensively discussed 

in GRLWEAP Background report, Ref. /4/, and its key concepts are described in this section.  

Rated Energy (𝐸𝑟): this value represents the theoretical potential energy of the ram of the hammer 

which is the ram weight times the maximum stroke height. This nominal value is also part of the 

name of hammers for some manufacturers. 

Hammer efficiency (𝑒ℎ): this value represents the actual amount of energy available at the time of 

the impact of the ram. This coefficient somehow represents the reduction of kinetic energy of the 

ram due to internal frictions that the ram experiences during fall. 

Energy loss in the driving system: modern hammers have attachments, e.g. a helmet at the 

bottom of the hammer, and one or two cushions. These and other devices make up the 

components of the driving system. Energy is lost in the driving system and may be modeled with 

another loss factor or by correct and detailed simulation of the hammer. The second approach is 

normally used in GRLWEAP and for calculating this loss in the driving system, the wave equation 

analysis requires that stiffness values and coefficients of restitution of the cushions and the weight 

of the helmet which are provided by manufacturer and set up in Hammer database.  

Energy loss in pile and soil: part of the energy after impact will be lost in pile and soil. Pile portion 

can be calculated using elastic modulus, length, specific weight of the pile and a coefficient of 

restitution of the pile top are considered. Energy loss in the pile itself is generally low and can be 

also ignored. The energy loss in soil is computed by considering both a soil stiffness and a soil 

damping factor. In the early stages of driving, the elastic limit of the soil is readily exceeded and 

virtually all of the energy into the pile top ends up in the soil. As pile resistance increases with 

increasing penetration, the elastic characteristics of the soil become more important, and then 

return a portion of the energy back to the hammer-pile system. This is referred to as rebound. 

These effects are considered during wave equation analysis. 

Energy loss due to entrapped water in conical section of monopile: For perfect cylindrical pile, 

water has no effective resistance against pile driving. However, the conical or tapered section of 

the monopile create an extra resistance against driving. Such effect cannot be explicitly accounted 

for in 1D wave equation analysis. Comprehensive study was done on this factor by 3D Finite 

Element simulation of pile-water-soil system and this effect was quantified as a function of pile 

diameter, taper angle, and submerged length. In order to account for this effect in 1D PDA model, 

recommendation was given to indirectly include this as hammer efficiency and this approach is 

currently available for some IHC hammers including IHC S-4000. COWI included this 

recommendation in the PDA procedure for monopiles.  

Transferred Energy (Enthru): this concept is mainly used to avoid all those complexities related to 

energy losses in the hammer-pile-soil system. In fact, in wave equation analysis, the Enthru is 

calculated from the actual time history of force and velocity of the pile and represent the actual 

work that has been done on the pile. Ratio of this parameter to the rated energy is known as global 

or system efficiency. 

Aside from energy, time history of any point along the pile can be extracted. For example, the 

advance noise emission analyses based on finite element simulation of pile-soil-water use the time-

history of force at a point on top of the pile as an input to the model. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Attachment 2.6 

Monopile Design 

for Each Cluster 

and WTG Size
 



MARCH 2022  

INVENERGY 

CONCEPTUAL STUDY FOR 

BLOCK OCS-A-0542 
DESIGN BASIS 

 

 

 

 ADDRESS Invenergy Wind Offshore LLC 

One S. Wacker Drive, Suite 

Chicago, IL 60606 

 

  

 ADDRESS COWI Consulting Inc 

88 Pine Street/Wall St. Plaza 

4th Floor, Suite 400 

New York, NY  

10005 

USA 

 TEL 1-203-268-5007 

 WWW cowi.com 

PROJECT NO. DOCUMENT NO.     

A240810 A240810-DB-10001 

VERSION DATE OF ISSUE DESCRIPTION PREPARED CHECKED APPROVED 

F03 2022-12-21 Issued for client review MHKD/SOSU FALK FALK 

F02 2022-12-12 Issued for client review MHKD/SOSU FALK FALK 

F01 2022-03-27 Issued for client review PADS/AMNO/NAZU/ 

SOSU 

SSRE/FALK FALK 



 

 

DOCUMENT TITLE: DOCUMENT NO.:   VERSION: PAGE: 

CONCEPTUAL STUDY FOR BLOCK OCS-A 0542 

DESIGN BASIS 

A240810-DB-10001   F03 2 OF 51 

  

CONTENTS 

1 Introduction 5 

1.1 Outline of the project 5 

1.2 General 5 

1.3 Project description 6 

1.4 Revision history 6 

1.5 Objective 7 

1.6 Validity 7 

1.7 Coordinates and water depth 7 

1.8 Definitions 10 

2 References 14 

2.1 Hierarchy of Applied Standards 14 

2.2 US Authorities' Requirements 14 

2.3 Applied standards, rules and guidelines 14 

2.4 Client documents 15 

2.5 COWI’s documents 15 

2.6 Turbine supplier’s documents 15 

2.7 Literature 15 

3 General Conditions 17 

3.1 Design codes and standards 17 

3.2 Service life and design life 17 

3.3 Primary structures 18 

3.4 Secondary and outfitting structures 19 

4 Ground Conditions 20 

4.1 Design soil profiles 20 

4.2 Seismic effects on ground conditions 20 

5 Environmental Conditions 21 

5.1 Bathymetry 21 

5.2 Seabed level and mobility 22 

5.3 Scour 22 

5.4 Wind 23 

5.5 Water level 24 

5.6 Current 25 

5.8 Waves 27 

5.9 Splash zone 28 

5.10 Minimum clearance level to bottom of platform 29 

5.11 Wave run-up 30 

5.12 Sea ice 30 



 

 

DOCUMENT TITLE: DOCUMENT NO.:   VERSION: PAGE: 

CONCEPTUAL STUDY FOR BLOCK OCS-A 0542 

DESIGN BASIS 

A240810-DB-10001   F03 3 OF 51 

  

5.13 Temperature, salinity, and density 31 

5.14 Marine growth 31 

5.15 Damping 31 

6 Materials 32 

6.1 General requirements 32 

6.2 Structural steel 34 

6.3 Stainless steel 36 

6.4 Aluminium 36 

6.5 Neoprene, HDPE and EPDM 36 

6.6 Gratings 36 

6.7 Bolts 36 

6.8 Coating 36 

6.9 Grout 36 

7 Corrosion Protection 37 

7.1 General 37 

7.2 Coating systems 38 

7.3 Corrosion allowance for steel 38 

7.4 Corrosion rates for zinc 39 

7.5 Corrosion allowance for aluminium 40 

7.6 Cathodic protection 40 

8 Functional Requirements 41 

8.1 General 41 

8.2 Manufacturing tolerances 41 

8.3 Installation tolerances 41 

8.4 Transport and installation 41 

8.5 WTG and tower 42 

8.6 Decommissioning 43 

9 Design Loads 44 

9.1 Permanent loads (G) 44 

9.2 Functional loads (Q) 44 

9.3 Environmental loads 45 

9.4 Accidental loads 46 

9.5 Vessel impact 46 

9.6 Cable loads 46 

9.7 Cable temperatures 46 

9.8 Deformation loads 46 

9.9 Load iteration procedure 47 

9.10 Grout pressure loads 47 

9.11 Wave and current loads 47 

9.12 Wave run-up 47 

9.13 Vortex shedding 47 



 

 

DOCUMENT TITLE: DOCUMENT NO.:   VERSION: PAGE: 

CONCEPTUAL STUDY FOR BLOCK OCS-A 0542 

DESIGN BASIS 

A240810-DB-10001   F03 4 OF 51 

  

9.14 Wind loads 47 

9.15 Ice loads 47 

9.16 Seismic loads 47 

9.17 Transportation and installation loads 47 

10 Design Load Cases 48 

10.1 General 48 

10.2 Design limit states 48 

10.3 Load cases 48 

10.4 Load safety factor 49 

10.5 Material safety factors 50 

11 Software 51 

 



 

 

MAY 2023  

INVENERGY 

CONCEPTUAL STUDY FOR 

BLOCK OCS-A-0542 
TP-LESS MONOPILE CONCEPTUAL STUDY REPORT 

 

 

 

 ADDRESS Invenergy Wind Offshore LLC 

One S. Wacker Drive, Suite 

Chicago, IL 60606 

 

  

 ADDRESS COWI Consulting Inc 

88 Pine Street/Wall St. Plaza 

4th Floor, Suite 400 

New York, NY  

10005 

USA 

 TEL 1-203-268-5007 

 WWW cowi.com 

PROJECT NO. DOCUMENT NO.     

A240810 A240810-DR-10211 

VERSION DATE OF ISSUE DESCRIPTION PREPARED CHECKED APPROVED 

C02 2023-07-26 Issued for client review NNKI SOSU FALK 

C01 2023-05-19 Issued for client review NNKI/MHKD SOSU FALK 



 

 

DOCUMENT TITLE: DOCUMENT NO.:   VERSION: PAGE: 

CONCEPTUAL STUDY FOR BLOCK OCS-A 0542 

TP-LESS MONOPILE CONCEPTUAL STUDY REPORT 

A240810-DR-10211   C02 2 OF 34 

  

CONTENTS 

1 Introduction 3 

1.1 General 3 

1.2 Project description 4 

1.4 Revision history 5 

1.5 Abbreviations 5 

2 References 6 

2.1 Applied standards, rules and guidelines 6 

2.2 Company documents 6 

2.3 Contractor’s documents 6 

2.4 Literature 7 

2.5 COWI drawings 7 

3 Design Inputs and Assumptions 9 

3.1 WTG input 9 

3.2 Soil conditions 9 

3.3 Environmental conditions 10 

3.4 WTG interface elevation 10 

3.5 ULS and FLS design loads 11 

3.6 Geotechnical design assumptions 12 

3.7 Lateral soil-structure interaction 13 

3.8 Cyclic loading 13 

4 TP-less Monopile Concept Design 14 

4.1 Structural design 14 

4.2 Geotechnical design 25 

4.3 Design results and summary 26 

5 Conclusions and Recommendations 29 

6 Bill of Quantities 32 

7 Design check result sheets: 18MW 33 

8 Design check result sheets: 21MW 34 

 



JULY 2023  
INVENERGY 

CONCEPTUAL STUDY FOR 
BLOCK OCS-A 0542 
SCOUR PROTECTION CONCEPTUAL STUDY REPORT 

 

 

 

 ADDRESS Invenergy Wind Offshore LLC 

One S. Wacker Drive, Suite 

Chicago, IL 60606 

 

  

 ADDRESS COWI Consulting Inc 

88 Pine Street/Wall St. Plaza 

4th Floor, Suite 400 

New York, NY  

10005 

USA 

 TEL 1-203-268-5007 

 WWW cowi.com 

PROJECT NO. DOCUMENT NO.     

A240810 A240810-DR-10251 

VERSION DATE OF ISSUE DESCRIPTION PREPARED CHECKED APPROVED 

C01 2023-06-09 Issued for client review EFCH NAGE FALK 

C02 2023-07-17 Updated with client's 

comments 

EFCH NAGE FALK 



 

 

DOCUMENT TITLE: DOCUMENT NO.:   VERSION: PAGE: 

CONCEPTUAL STUDY FOR BLOCK OCS-A 0542 

SCOUR PROTECTION CONCEPTUAL STUDY REPORT 

A240810-DR-10251   C02 2 OF 29 

  

CONTENTS 

1 Introduction 4 

1.1 Outline of the project 4 

1.2 General 4 

1.3 Project description 5 

1.4 Revision history 5 

2 References and Abbreviations 6 

2.1 Applied standards, rules and guidelines 6 

2.2 Company documents 6 

2.3 Contractor’s documents 6 

2.4 Literature 6 

2.5 Abbreviations 7 

3 Design Inputs and Assumptions 8 

3.1 Design basis 8 

3.2 Design philosophy 8 

3.3 Vertical datum 8 

3.4 Monopile diameter and seabed level 8 

3.5 Site conditions 9 

3.6 MP Installation Tolerance 11 

4 Scour protection design 12 

4.1 General 12 

4.2 Methodology 12 

4.3 Scour protection geometry 17 

5 Rock gradings 18 

5.1 Rock densities 18 

5.2 Armour layer 18 

5.3 Filter layer 19 

6 Scour protection concept 20 

6.1 Calculation results 20 

7 O&M and post-construction surveys 24 

7.1 Post construction surveys 24 

7.2 Monitoring surveys 24 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Attachment 2.7a 

Strategic 

Partnerships
 



 

 

 

 

 

Redacted from Public Copy 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Attachment 2.7b 

Letters of 

Support
 



 

 

 

 

 

Redacted from Public Copy 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Attachment 2.8 

EEW 2022 Track Records, 

Financial Statements, 

Proposed Warranty Terms
 



 

 

 

 

 

Redacted from Public Copy 



 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
 

 

 

Attachment 2.9 

Track Records, Financial Statements, and 

Proposed Warranty Terms for Certain WTG 

Suppliers Under Consideration, As Available

 



 

 

 

 

 

Redacted from Public Copy 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Attachment 2.10 

Track Records, Financial Statements, and Proposed 

Warranty Terms for Certain HVDC Equipment 

Suppliers Under Consideration, As Available

 



 

 

 

 

 

Redacted from Public Copy 



 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
 

 

 

Attachment 2.11 

Track Records, Financial 

Statements, and Proposed 

Warranty Terms for Certain 

Cable Suppliers Under 

Consideration, As Available

 



 

 

 

 

 

Redacted from Public Copy 


	Attachment 1.1 complete conf and pub.pdf
	Leading Light Wind_OCS-A 0542 Executed Lease (1).pdf
	Scan_0185
	OCS-A 0542
	Lease OCS-A 0542

	Scan_0185
	OCS-A 0542
	Lessee's Contact Information OCS-A 0542
	Lease OCS-A 0542



	Attachment 2.3 complete conf and pub.pdf
	NJ3_Geotechnical Interpretation Report CONFIDENTIAL.pdf
	Insert from: "1. US22-G-004-FLD-01_B3 Extract.pdf"
	Document Control and Revision Status
	Executive Summary
	Overview Map
	Reporting Structure
	Table of Contents
	List of Tables in Report
	List of Figures After Report
	List of Appendices
	List of Abbreviations and Definitions
	1. Project  Summary
	1.1 Overview
	1.2 Related Documents
	1.3 Summary of Fieldworks
	1.4 Geotechnical Drill Rig
	1.5 Vessel Specification
	1.6 HSE Statistics
	1.7 PSO Statistics
	1.8 FLO Statistics
	1.9 Project Organisation

	2. Drilling Operations
	2.1 Overview
	2.2 Commentary on Drilling Operations
	2.3 Drilling Performance

	3. In Situ Testing Operations
	3.1 Overview
	3.2 Equipment Calibrations and Verifications
	3.3 Downhole CPTU Tests
	3.3.1 vEquipment and Results Overview
	3.3.2 CPTU Testing Procedure
	3.3.3 Commentary on CPTU Performance

	3.4 PS Logging
	3.4.1 Equipment and Results Overview
	3.4.2 Downhole P-S Logging Testing Procedure
	3.4.3 Commentary on Downhole P-S Logging


	4. Sampling Operations
	4.1 Overview
	4.2 Equipment Overview
	4.3 Sample Handling Procedure
	4.4 Onshore Laboratory Testing, Programme   and Sample Offloading
	4.5 Commentary on Sampling Operations

	5. Field Laboratory
	5.1 Overview
	5.2 Classification Tests
	5.2.1 Water Content
	5.2.2 Density

	5.3 Undrained Shear Strength
	5.3.1 Torvane and Pocket Penetrometer
	5.3.2 Miniature/Lab Vane
	5.3.3 Unconsolidated Undrained Triaxial

	5.4 Carbonate Content test
	5.5 Sample   Photography
	5.6 Equipment Calibrations and Verifications

	6. Preliminary Borehole Logs
	6.1 Overview
	6.2 Soil Descriptions and Layering
	6.3 CPTU Results
	6.3.1 Undrained Shear Strength
	6.3.2 Relative Density

	6.4 Field Interpreted Logs and Borehole Logs

	7. Log of Field Operations
	8. Positioning and Water Depth Measurements
	8.1 Overview
	8.2 Positioning
	8.3 Water Depth

	9. References
	Figures
	Tables
	Table 1 Location Summary

	Appendix A In Situ Testing
	Appendix A.1  Borehole Log Legend
	Appendix A.2  Preliminary Borehole Logs
	Appendix A.3  CPTU Application Class
	Appendix A.4  Raw In Situ Test Results
	Appendix A.5  Derived In Situ Test Results
	Appendix A.6  PS Logging results

	Appendix B Sampling and Offshore Laboratory Testing
	Appendix B.1  Summary of Offshore Laboratory Tests
	Appendix B.2  Unconsolidated Undrained Triaxial Test Results
	Appendix B.3 Sample Photography

	Appendix C Positioning and Water Depth
	Appendix C.1  Coordinate Confirmation Sheets

	Appendix D Equipment Calibrations and Data Sheets
	Appendix D.1  Vessel Datasheet
	Appendix D.2  Equipment Datasheets
	Appendix D.3  Laboratory Calibrations and Verifications
	Appendix D.4  CPTU Cone Calibration Sheets
	Appendix D.5  Positioning Verifications
	Appendix D.6  PS Logging Specification Sheets

	Appendix E Daily Logs
	Appendix E.1  Daily Drillers Logs
	Appendix E.2  Daily Operations Reports

	Appendix G Methodologies and Procedures
	G.1 Soil Classification and Description Methodologies
	G.2 Laboratory Testing Methodologies
	G.3 Sampling
	G.4 Cone Penetration Testing
	G.5 References




	Attachment 2.5 combine pub.pdf
	NJ3_Pile Drivability Analysis CONFIDENTIAL.pdf
	1 Introduction
	1.1 Outline of the project
	1.2 General
	1.3 Project description
	1.4 Revision history
	1.5 Abbreviations

	2 References
	2.1 Applied standards, rules and guidelines
	2.2 Company documents
	2.3 Contractor’s documents
	2.4 Literature

	3 Geotechnical design parameters
	3.1 Site overview
	3.2 Geotechnical design parameters

	4 Pile driveability assessment
	4.1 Soil resistance to driving
	a) Soil resistance to driving in sand
	b) Soil resistance to driving in clay
	c) CPTU values to be adopted for determination of soil resistance to driving
	d) Quake/damping

	4.2 Energy concept in PDA
	4.3 Hammer information
	4.4 Refusal criteria
	4.5 Results of pile driveability assessment

	5 Conclusions and recommendations
	Appendix A Detailed results for PDA additional analyses
	A.1 Location C-01
	A.1.1 General foundation details
	A.1.2 Pile geometry
	A.1.3 Soil profile and soil properties
	A.1.4 CPTU parameters adopted for PDA
	A.1.5 PDA results

	A.2 Location C-02
	A.2.1 General foundation details
	A.2.2 Pile geometry
	A.2.3 Soil profile and soil properties
	A.2.4 CPTU parameters adopted for PDA
	A.2.5 PDA results

	A.3 Location C-03
	A.3.1 General foundation details
	A.3.2 Pile geometry
	A.3.3 Soil profile and soil properties
	A.3.4 CPTU parameters adopted for PDA
	A.3.5 PDA results

	A.4 Location C-04
	A.4.1 General foundation details
	A.4.2 Pile geometry
	A.4.3 Soil profile and soil properties
	A.4.4 CPTU parameters adopted for PDA
	A.4.5 PDA results

	A.5 Location C-06
	A.5.1 General foundation details
	A.5.2 Pile geometry
	A.5.3 Soil profile and soil properties
	A.5.4 CPTU parameters adopted for PDA
	A.5.5 PDA results

	A.6 Location C-07
	A.6.1 General foundation details
	A.6.2 Pile geometry
	A.6.3 Soil profile and soil properties
	A.6.4 CPTU parameters adopted for PDA
	A.6.5 PDA results

	A.7 Location C-16
	A.7.1 General foundation details
	A.7.2 Pile geometry
	A.7.3 Soil profile and soil properties
	A.7.4 CPTU parameters adopted for PDA
	A.7.5 PDA results

	A.8 Location HVDC OCS Jacket
	A.8.1 General foundation details
	A.8.2 Pile geometry
	A.8.3 Soil profile and soil properties
	A.8.4 CPTU parameters adopted for PDA
	A.8.5 PDA results





	Attachment 2.6 combine conf and pub.pdf
	NJ3_Monopile Design CONFIDENTIAL.pdf
	1 Introduction
	1.1 General
	1.2 Project description
	1.3
	1.4 Revision history
	1.5 Abbreviations

	2 References
	2.1 Applied standards, rules and guidelines
	2.2 Company documents
	2.3 Contractor’s documents
	2.4 Literature
	2.5 COWI reports
	2.6 COWI drawings

	3 Design Inputs and Assumptions
	3.1 WTG input
	3.2 Soil conditions
	3.3 Environmental conditions
	3.4 WTG interface elevation
	3.5 ULS and FLS design loads
	3.6 Geotechnical design assumptions
	3.7 Lateral soil-structure interaction
	3.8 Cyclic loading

	4 TP-less Monopile Concept Design
	4.1 Structural design
	4.1.1 Design software
	4.1.2 Structural model
	4.1.3 Design process
	4.1.4 Natural frequency analysis (NFA)
	4.1.5 Ultimate limit state (ULS)
	4.1.6
	4.1.7 Fatigue limit state (FLS)
	4.1.8 Design check summary

	4.2 Geotechnical design
	4.2.1 Design verification methodology
	Geotechnical lateral resistance
	Permanent rotations

	4.2.2 Foundation design results

	4.3 Design results and summary

	5 Conclusions and Recommendations
	6 Bill of Quantities
	7 Design check result sheets: 18MW
	8 Design check result sheets: 21MW
	Insert from: "ExtractPage2.pdf"
	1 Introduction
	1.1 Outline of the project
	1.2 General
	1.3 Project description
	1.4 Revision history

	2 References and Abbreviations
	2.1 Applied standards, rules and guidelines
	2.2 Company documents
	2.3 Contractor’s documents
	2.4 Literature
	2.5 Abbreviations

	3 Design Inputs and Assumptions
	3.1 Design basis
	3.2 Design philosophy
	3.3 Vertical datum
	3.4 Monopile diameter and seabed level
	3.5 Site conditions
	3.5.1 Water density
	3.5.2 Seabed levels
	3.5.3 Metocean conditions
	3.5.4 Marine growth

	3.6 MP Installation Tolerance

	4 Scour protection design
	4.1 General
	4.2 Methodology
	4.2.1 Armour layer: external stability
	4.2.2 Filter layer: internal stability
	4.2.3 Filter layer: flexibility

	4.3 Scour protection geometry

	5 Rock gradings
	5.1 Rock densities
	5.2 Armour layer
	5.3 Filter layer

	6 Scour protection concept
	6.1 Calculation results

	7 O&M and post-construction surveys
	7.1 Post construction surveys
	7.2 Monitoring surveys

	8 Conclusions and recommendations
	Appendix A - Bill of Quantities (BoQ) for Base Case
	Appendix B - Bill of Quantities (BoQ) for Sensitivity Case




