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	ITEM
	DESCRIPTION

	1 PURPOSE
	Improve the understanding of the seabed morphology, morphodynamics and infrastructure-related scour potential at the IJmuiden Ver Wind Farm Zone (IJV I-VI) to assist and inform the tenderers for the overall wind farm zone development in preparing their bids for the three-neighboring individual IJV sites (Site I-II; Site III-IV and Site V-VI). The study will comprise analyses and quantification of the anticipated natural seabed level variability over the proposed life cycle of the windfarm (assessment to consider the period 2022 to 2072) and scour potential associated with windfarm infrastructure. 


	2 KEY DEFINITIONS 
	The following key definitions are provided:
· Morphodynamics: The process by which morphology affects hydrodynamics in such a way as to influence the further evolution of the morphology itself. 
· Vertical seabed level change: Spatiotemporal changes to the form, and profile, of the seabed which are not influenced by the presence of infrastructure (as opposed to scour). 
· Scour: When a temporary or permanent structure is placed onto the seabed, its presence disturbs the natural flows in a way that can result in spatial variations in sediment transport close to the structure. This can result in net erosion (i.e., scour) or accumulation (i.e., sedimentation) of sediment in the vicinity of the structure. The following scour-specific definitions are offered: 
· Local scour: scour around an individual structure, for example around a single monopile or around one leg of a jacket structure. 
· Global scour: scour within and closely around a group of foundations as the flow speeds increase around the array, causing complex vortex patterns and potentially significant erosion. 
· Edge scour: scour that occurs outside/at the edge of the scour protection. The result of interaction of the flow with the structure and protection.
· Highest estimated Seabed Level (HSBL): The estimated highest seabed level anticipated to occur across the life cycle of the wind farm including uncertainty associated with the prediction. 
· Lowest estimated Seabed Level (LSBL): The estimated lowest seabed level anticipated to occur across the life cycle of the wind farm including uncertainty associated with the prediction.


	3 INFORMATION PROVIDED / TO BE PROVIDED 
	Multiple desktop studies and field survey campaigns have been, or will be, performed for the IJmuiden Ver Wind Farm Sites. All finalized reports are publicly available on: https://offshorewind.rvo.nl/. Specific information on the IJmuiden Ver Wind Farm Sites can be found Under:
· General information
· Obstructions information
· Soil information
· Wind & Water information

All relevant information will be made available to the successful tenderer upon contract award.

General:
1. GIS Information:
a. Map with boundary IJmuiden Ver WFZ area (.shp file);
b. Map with boundary of the individual IJV tender sites (Site I-II; Site III-IV; and Site V-VI)
c. Map with existing known cables and pipelines, and any exclusion zones in the IJmuiden Ver WFZ area (.shp file).
2. Geological Desk Study for IJmuiden Ver.
3. Metocean data from the ongoing Metocean campaign
4. Metocean Desk Study, including long term analyses of Metocean data (Feasibility level study) for IJmuiden Ver.

IJmuiden Ver WFS I-IV
5. Data from geophysical site investigations (2D geophysical survey): bathymetry of the IJmuiden Ver area (0.5m*0.5m) (XYZ file), including some areas of the site where surveys were repeated over separate time intervals and fully processed high resolution seismic profiles, obtained from a UHR-MCS sparker. The Geophysical survey campaign also contained 49 grab samples including relevant Particle Size Analysis undertaken in the laboratory.
6. Data from geotechnical site investigations, including PCPT’s (235), SCPT’s (61) including SVT’s (58), TCPT’s including TET’s (69), PPDT’s (137), Vibrocores (186) and Boreholes (130). The vibrocores were targeted specifically at morphodynamic regions of interest and include particle size distributions at representative locations along the potentially mobile seabed features (crest, sides, trough) from a depth of 0-6m below seabed. These data will be available to the successful Tenderer for IJV I-IV before the kick-off meeting.


IJmuiden Ver WFS V-VI
7. Data from a high resolution geophysical site investigations including: bathymetry, side scan sonar, magnetometer, sub-bottom profiler, 2D-UHRS1 and 3D-UHRS2. Final Geophysical Report -including all raw/ processed/ interpreted digital data is expected 14 October 2022.
8. Shallow Geotechnical / Seabed Sampling data, including 12 seabed samples and 25 vibrocore with a maximum penetration depth of 6 meters. Issuing of the 1st revision Draft Seabed Sampling Report - including all lab results is expected 1 September 2022.

1 2D-UHRS will be acquired for the complete investigation area
2 3D-UHRS area is required for the high potential area for the location of offshore wind turbines at the perimeter of the installable areas.


	4 DELIVERY SCHEDULE / PLANNING
	Tenderers should note the following for project planning purposes:
1. The work should commence immediately after award of the contract. Draft reporting is required to be issued no later than 20 January 2023 [Ultimate Date]. However, the preferred delivery date for the Draft reporting is the 23 November 2022 [Desired Date]. The preferred date is based on: : Final delivery of all Geophysical reports and data sets + 40 calendar days. The Ultimate Date needs to be achieved in order to have certification ready by 1 April 2023.
2. From Draft Reporting till Final Report the process and planning is as follow:
a. The draft reports will be reviewed by RVO within 10 working days, this results in a Document Review Form (DRF). A meeting will be organized by the Contractor to discuss the DRF.
b. The Contractor is required to issue the final draft 10 working days after receipt of comments from RVO, including a full response to the DRF.
c. Final comments by RVO will be issued within 5 working days, including a approval on the responses provided by the Contractor on the DRF.
d. The Final report should then be issued within 5 working days following receipt of the latest comments from RVO.
3. That delivery of the seabed morphological and scour study will be staged to reflect the availability of geophysical and geotechnical survey data that have been, or are being, acquired by the client to support this study. All available existing survey data from the client to progress the assessment for ‘Site I-II’ and ‘Site III-IV’ will be made available and supplied to the successful tenderer prior to the project kick off meeting. The primary survey data acquired by the RVO (from ongoing geophysical and geotechnical survey campaigns) for the assessment of ‘Site V-VI’ is currently being acquired and will be made available to the successful contractor (with reservation: Geophysical data expected 14 October 2022; shallow geotechnical data expected 1 September 2022).
4. It is anticipated that in the interim period, before the new primary data become available, work can be progressed on the study for ‘Site V-VI’ (in tandem with those for ‘Site I-II’ and ‘Site III-IV’) using existing available data sources, and when the new primary data become available these should be incorporated into the assessment.
5. To optimise programme and budget, it is requested that the tenderer should explicitly describe in their project planning how they will manage this staged data integration process within the required delivery schedule. A list of available data (and those data that will become available for Site V-VI) is presented in Section 3 (above).


	5 STARTING POINTS & BOUNDARY CONDITIONS
	1. See document [Starting points & Assumptions Wind Farm Zone IJmuiden Ver] for general information on the IJmuiden Ver Wind Farm Zone, CSR, datum and metadata requirements.
2. It is assumed that the study can be undertaken utilising publicly available data, including the data resulting from the site specific geophysical and shallow geotechnical surveys (ongoing at IJV V-VI). If it is the case that non-public data needs to be acquired for carrying out the assessment, these costs must be specified separately within the proposal.
3. The coordinates of the IJmuiden Ver Wind Farm Zone and Wind Farm Sites I-VI are provided in [Starting points & Assumptions Wind Farm Zone IJmuiden Ver
].
4. The investigation area for the Seabed Morphological and Scour Study is the area including an additional 500 metre buffer around the Wind Farm Sites (WFS I-VI). The coordinate points are provided as an appendix table in this Scope of Work (section 12). Additionally an appendix (PDF, MPK) including the Investigation Area and relevant information such as present cables, pipelines and a planned shipping corridor is provided.

Note: it is the intention that four tie lines will be included which will traverse the shipping lane which lies between IJV Site III-IV and Site V-VI.

5. The study once completed will be subject to an extensive review process with as a minimum two revision rounds. The review committee will comprise selected members of RVO and an external panel with expertise in this area. This should be accounted for in the tenderer’s proposal.
6. Once internally reviewed and agreed by RVO, the study will be subject to an industry certification review process with as a minimum one revision round. This should be accounted for in the tenderer’s proposal.


	6 MAIN OBJECTIVES
	1. Characterisation of the seabed morphology, bedforms and associated features and morphodynamics across the IJmuiden Ver Wind Farm Zone (Site I-VI), including potential interaction between the individual IJV sites (Site I-II; Site III-IV and Site V-VI) that are to be tendered by RVO for development.
2. Assessment and interpretation of the surficial sedimentology and shallow geology across the IJmuiden Ver Wind Farm Zone, focused on the implications for sediment transport and future morphological response of the seabed.
3. Assessment, prediction and quantification of the likely spatiotemporal variability in seabed levels across the IJmuiden Ver Wind Farm Zone over the proposed life cycle of a wind farm to support the design; installation; and maintenance of wind turbines; substations; and their foundations; and inter array cables.
4. Utilising the hydro-sedimentary process understanding developed in delivery of Main Objectives 1–3, identify and categorise (based on the scour magnitude and extent) the IJmuiden Ver Wind Farm Zone (Site I-VI) in relation to the scour potential that may be anticipated as a result of the installation and long-term presence of typical wind farm infrastructure.
5. Provide an overview of potential scour mitigation measures deemed applicable and appropriate at the IJmuiden Ver Wind Farm Zone (Site I-VI) for different wind farm infrastructure types.


	7 [bookmark: _Ref58521198]SCOPE OF WORK
	The suggested approach is outlined below. However, the contractor may propose amendments to the approach as deemed appropriate.

Objective 1: Data collation and review
1. Analyse the literature and data available, and identify and characterise the prevailing hydrodynamic and sediment [transport] regimes at the regional, windfarm zone and individual site scales (Site I-II, Site III-IV and Site V-VI).
2. Define and justify appropriate spatial and temporal scales of interest for the assessment. This should include consideration of where windfarm zone scale (i.e., Site I-VI) assessment is appropriate and where examination of each individual sites to be tendered for by developers (i.e., Site I-II, Site III-IV, and Site V-VI) is warranted.
3. Identify and collate available data for conducting the present desk study, including:
a. Existing literature (and reference projects) describing geology, morphology and/or morphodynamics of the wider region and site, including the geological desk study for IJV;
b. Existing historical seabed survey data from the area (e.g., bathymetry; environmental; geophysical; and geotechnical);
c. The recent seabed bathymetric survey and geophysical data resulting from the geophysical site investigation for IJV;
d. Information about local seabed composition of the upper 20m (grain sizes and percentage of fines/mud < 63 mm) from existing databases such as Dino Loket and the recent geotechnical site investigation performed for IJV;;
e. Available Metocean data for the site (e.g., tidal currents and wave data from the ongoing IJV Metocean campaign), data sources local to the site and local or regional scale validated numerical models.
4. Perform a data gap analysis to assess the accuracy and suitability of available data for conducting the present assessment and identify any gaps in the data record.

Objective 2: Data analysis
5. Analysis of the geological [to a depth of up to ~20m below seabed] and sedimentological site conditions should be performed to understand existing geological controls on erosion at the IJV WFZ site. The analysis should provide a description of the existing stratigraphy and surficial sedimentology which persists across the site. This should include analysis of the results and interpretation of the geophysical and geotechnical campaign to identify, delineate and account for, potential non-erodible seabed and/or subsurface horizons.
6. Analysis of historic and contemporary bathymetric data to assess seafloor morphology and variability across space and through time including the migration and evolution of bedforms. (i.e., erosion/sedimentation rates, growth rate, long-term and short-term storm migration rates, direction, and shape change of bedforms) based on a suitable method specifically chosen to analyse the dominant trends. The foregoing analyses should be used to identify areas in the IJV with a similar (dominant) morphodynamic character (e.g. sand wave height, growth and/or migration rate or immobile zones). Delineate and describe these areas. 
7. Utilising detailed hydrodynamic and wave modelling approach (if possible, employing site-specific measurement data for calibration and validation purposes), the relative mobility of surficial sediments should be assessed under the prevailing regimes. A detailed analysis of the sediment transport regime including the anticipated magnitude of sediment transport during higher energy (storm) events, transport rates and pathways across the IJV sites should be performed. These data should be interpreted within the context of Task 5 and Task 6 (above) to provide a comprehensive assessment of site morphodynamics. 

Objective 3: Predicted seabed level variability
8. Based upon the previous analyses performed to deliver upon Objective 1 and Objective 2 of the SoW apply a suitable method to predict the likely seabed level variability over the lifecycle of the development; inclusion of a discussion of the temporal scales associated with such variability would be welcomed. 
9. Determine the predicted Highest SeaBed Level (HSBL) and Lowest SeaBed Level (LSBL) anticipated to occur over the life-cycle of the wind farm on a maximum spatial grid of 20 x 20m.
10. The Consultant is required to provide a detailed overview of the methodological and/or computational uncertainties for Task 8, Task 9, and Task 10. As a minimum the following uncertainties should be quantified and where possible accounted for: 
a. survey data inaccuracies, 
b. predicted evolution of bedforms, 
c. validity of numerical modelling approaches or applied methodologies. 
11. Assess the impact of morphodynamics on the possible burial and migration of Unexploded Ordnances (UXOs). Reference is made to the UXO study IJV. Provide maps with the most likely depths for encountering (buried) UXOs on a grid of 20 x 20m. 
12. Bringing together the results of Task 8 to 11 a detailed GIS data package should be developed with sufficient resolution for each of the individual IJV sites (Site I-II, Site III-IV and Site V-VI). 
13. For each of the individual IJV sites (Site I-II, Site III-IV and Site V-VI), description of the potential risks and possible mitigation measures regarding the estimated seabed level variability at the site (e.g., the risk to project cabling associated with seabed erosion / accretion) should be described. This information should be provided in such a manner as to provide developers with guidance for strategies to deal with anticipated seabed level variability across the project lifecycle.

Objective 4: Scour assessment and mitigation
14. Provide a brief summary of scour development processes around offshore structures, focussing on the conditions categorised in Main Objective 4. 
15. For each of the individual IJV sites (Site I-II, Site III-IV and Site V-VI), where applicable, consider and describe: 
a. the anticipated interaction between mobile bedforms, structures and structure-related scour.
b. scour experiences in nearby wind farms based on publicly available data.
c. for applicable structure types (e.g., monopile, jacket, gravity-based foundation, suction buckets), provide indicative temporal scour predictions derived from industry standard empirical or numerical approaches. 
d. Provide a brief description of the possible solutions for scour mitigation, applicable to the individual project area and on the specified (applicable) structure types.
16. For each of the individual IJV sites (Site I-II, Site III-IV and Site V-VI), outputs of Task 14 and Task 15 should include:
a. Production of a map showing the maximum scour depth and lateral scour extent to be expected for a typical monopile diameter of 12m on a spatial grid of 20 x 20m.
b. Production of a map showing spatial distribution of rock gradings for which less than 0.5m deformation is expected during an extreme event with a 50-year return period on a spatial grid of 20 x 20m.

Note: RVO assumes dedicated scour (protection) studies will have to be performed for the actual structure types, which is considered a responsibility for the developer. The aim of Objective 4 is to describe the typical scour conditions and mitigation measures that might be expected at each of the individual IJV sites, to help prepare developers for their dedicated designs. 


	8 [bookmark: _Ref58392112]ASSESSMENT SHOULD PROVIDE
	1. Reference to the literature that has been consulted during the production of the assessment.
2. An overview of the data, literature and models that have been consulted and utilised in the assessment and their value and utility to a study of site morphodynamics.
3. Description of the prevailing hydrodynamic, wave and sediment regimes at the regional, wind farm zone and individual IJV site scales (Site I-II, Site III-IV, and Site V-VI).
4. Description of the shallow geology, surficial sedimentology, bedforms and seabed features observed across the individual IJV sites (Site I-II, Site III-IV and Site V-VI).
5. Areal and cross-sectional plots of the seabed morphology extracted from historic and contemporary bathymetry available across the IJmuiden Ver Wind Farm Zone including for an assessment of the size, shape, wavelength, rate and direction of migration of observed bedforms. 
6. Plot of the distribution of surficial sediment types and their relative mobility under the prevailing regimes.
7. Plot of the thickness of the (potentially mobile) surficial sediment cover (as defined by the contractor).
8. Zonation (where possible) of the IJV WFZ into specific areas with similar morphologic characteristics, and tabulation of the information on these characteristics (including but not limited to dimension, migration rate and direction). 
9. Plots (including GIS files and XYZ data) of predicted HSBL and LSBL on a maximum spatial grid of 20 x 20m.
10. Indicative scour predictions for the specified structure types.
11. Overview of scour mitigation methods and applicable at IJV.


	9 DELIVERABLES
	1. Two standalone reports:
a. the first describing the results of the morphodynamic assessment (Objective 1-3 in Section 7); and
b. the second describing the results regarding scour and scour protection (Objective 4 in Section 7).
2. Each report shall be written in English and provide at least:
a. A summary in Dutch;
b. Utilising the available data and relevant literature provide a description of the prevailing hydrodynamic, wave and sediment regimes across the region and the site;
c. Description of the applied methodology, assumptions/uncertainties, analyses and key definitions;
d. Results of the analyses including determination of the HSBL and LSBL anticipated to occur across the life cycle of the windfarm;
e. Discussion of the findings of the study in relation to seabed morphodynamics (Report 1) and scour (Report 2) in the context of the development of an offshore wind farm at the IJV site;
f. Conclusions of the assessment.
3. Associated GIS shapefiles and layers as outlined [in section 8] above including appropriate metadata (to be supplied in accordance with RVO metadata standards and requirements).


	10 COMMUNICATION
	The Contractor is requested to include the following activities in the price mentioned in the proposal:
1. On completion of the study, prepare for a digital, online webinar, including illustrations.
2. Delivery of a presentation at a location in the Netherlands (final location tbc by the Client).
3. Participate with one expert in the panel (in addition to presenter) to support in the answering of questions. The Client aims to organize this webinar in Q3-2023. Note: the possibility exists that the webinar will be rescheduled. It should also be recognised that the webinar will remain online and in the public domain at least until all wind farm sites are officially in use. 
4. Support in the answering of questions after the webinar.
5. Facility of webinar will be at the cost of the Contracting Authority. The Contractor shall present the results in a webinar (2 x 1 h) to be organised by Contracting Authority. See examples at https://offshorewind.rvo.nl/

Supplier must be available for attendance at meetings with client at:
· The start of the assignment (meeting in person at the offices of RVO in the Netherlands) to discuss the project approach;
· A bi-weekly meeting (online) to discuss and review project progress. 
· A meeting to discuss the intermediate results of the analyses, including the provision of a PowerPoint presentation of the results (meeting in person at the offices RVO in the Netherlands);
· A clarification meeting with certifying body (meeting in person at the offices RVO in the Netherlands);
· Attendance in person at a (digital) webinar to disclose the results to potential developers in the Netherlands (final location in the Netherlands tbc by the Client)

Note: Cost for the attendance of the successful contractor’s personnel at meetings in person at the offices of RVO in the Netherlands should be accounted for within the tenderer’s proposal.

The Contractor provides a summary including the aims, objectives and approach and the main results to be published in the Project and Site Description (PSD, 2-4 A4) (Example PSD Hollandse Kust (west), chapter 4.8). The summary for the PSD shall be provided as Word file.

COVID-19
RVO is a government agency which operates under the auspices of the Ministry of Economic Affairs and Climate Policy. All the activities as described above are to be held within the government COVID-19 regulations at that time. RVO and the Contractor will maintain communication on the organization of activities within the COVID-19 regulations of the Dutch government and the government under which the Contractor operates. For more information on the regulations of the Dutch Government visit: https://www.government.nl/topics/coronavirus-covid-19


	11 INTERFACES
	1. Information gathered in this desk study should provide information of suitable quality and detail to include in a future design basis for the design, installation, and maintenance of wind turbines, inter array cables, substations, and their support structures.
2. It is likely that the information gathered in this study will be utilised as an input for any future UXO risk assessment performed by the wind farm developer.


	12 INVESTIGATION AREA
		ID
	X-coordinate
	Y-Coordinate
	ID
	X-coordinate
	Y-coordinate

	IA-1
	534765.43
	5880348.65
	IA-21
	558203.62
	5875783.72

	IA-2
	536839.17
	5885050.71
	IA-22
	558726.64
	5875269.33

	IA-3
	537896.94
	5884917.59
	IA-23
	559291.14
	5874801.16

	IA-4
	538570.32
	5884884.83
	IA-24
	559893.31
	5874381.98

	IA-5
	539243.90
	5884904.52
	IA-25
	560528.66
	5874014.03

	IA-6
	539914.39
	5884976.66
	IA-26
	561191.58
	5873699.73

	IA-7
	540576.58
	5885099.17
	IA-27
	562685.86
	5873141.92

	IA-8
	541294.52
	5885293.73
	IA-28
	561331.73
	5871964.41

	IA-9
	541934.15
	5885520.31
	IA-29
	557398.68
	5868544.37

	IA-10
	541978.57
	5882216.62
	IA-30
	553919.72
	5863901.50

	IA-11
	550141.70
	5882216.62
	IA-31
	550708.67
	5859616.16

	IA-12
	555819.42
	5882292.55
	IA-32
	541721.53
	5847622.29

	IA-13
	555869.22
	5881052.22
	IA-33
	538483.22
	5843300.57

	IA-14
	555960.35
	5880324.09
	IA-34
	531616.62
	5845706.83

	IA-15
	556111.38
	5879605.92
	IA-35
	529711.26
	5846238.43

	IA-16
	556322.06
	5878903.58
	IA-36
	523851.18
	5848173.10

	IA-17
	556591.88
	5878221.31
	IA-37
	521530.24
	5848849.94

	IA-18
	556917.16
	5877562.94
	IA-38
	527528.39
	5860175.58

	IA-19
	557295.15
	5876934.16
	IA-39
	532565.63
	5875414.02

	IA-20
	557725.14
	5876340.09
	IA-40
	534765.43
	5880348.65
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