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PICOC Summary

Problem Offshore wind construction projects have the potential to alter
local and regional physical oceanographic processes

Intervention Hydrodynamic and particle tracking models assess how the
introduction of commercial scale offshore wind energy facilities
affect local and regional hydrodynamics under average seasonal
conditions.

Comparison These models will be used to demonstrate oceanographic
conditions prior to offshore wind construction, post-installation
of a single facility, and post full build-out of all current offshore
lease areas, using representative turbine array layouts.

Qutcome To understand the potential and cumulative impacts to physical
oceanography and transport processes due to commercial scale
build-out of offshore wind.

Context Modeling efforts will cover the U.S. Mid-Atlantic Bight, focusing
on regions offshore Rhode Island and Massachusetts.

BOEM Information Need(s): BOEM needs to understand potential changes in
physical oceanographic processes, both local and regional, that may affect organic and
inorganic transport patterns. BOEM also has a need to adequately assess individual and
cumulative impacts of offshore wind projects as part of impact assessments pursuant to
the National Environmental Policy Act and the Magnuson-Stevens Fishery Conservation
and Management Act.

Background: BOEM has issued fifteen offshore commercial wind energy leases in
southern New England and the Mid-Atlantic. Stakeholders have expressed concerns in
regards to the alteration of oceanographic transport patterns in the Mid-Atlantic Bight
between Cape Hatteras and Cape Cod as a result of offshore wind construction projects.
In order to address these concerns, BOEM needs to be prepared to accurately assess
potential changes in hydrodynamic flows resulting from the build-out of one or several
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offshore wind energy facilities. Evidence shows that offshore structures change local
current velocities and flows, as well as wind velocities and their effect on the water
surface and vertical motionsl. Less understood are the cumulative impacts of large and
multiple projects on regional circulation patterns. This is especially important in
relation to how changes in flow may impact the transport of juvenile fish and larvae to
and from habitats used at different life stages and the transport of nutrients and
sediments throughout the region.

A previous BOEM-funded study? examined the potential impacts of a representative
wind energy facility offshore southern New England on particle transport during storm
conditions using the Finite Volume Community Ocean Model (FVCOM). Since the
conclusion of this study, more precise facility layouts have been proposed and interest in
potential impacts due to average seasonal conditions and the cumulative impacts of
multiple offshore wind facilities have been expressed.

Objectives: To assess how the construction of multiple offshore wind energy facilities
in the Mid-Atlantic Bight will affect local and regional hydrodynamics under average
seasonal conditions and the resultant impact on circulation and sediment, nutrient, and
larval transport. The results from this study will be used to evaluate the need for and the
formation of mitigation measures.

Methods: The intent of the proposed study is to build upon knowledge gained during
prior studies. This study will include a desktop review of existing related studies that
have been released since the completion of BOEM'’s previous study and a statistical
analysis of particles of interest (i.e., larval species and sediment grain sizes). This study
will also incorporate average seasonal conditions, improve upon the particle release and
tracking methods, and examine new scenarios involving realistic layouts of multiple
facilities.

Three model segments will be utilized to address the objective: wind wake, ocean
circulation, and particle tracking. The wind wake model will be used to estimate the
change in surface wind velocities for input into a high resolution (est. 10 m resolution in
the immediate area of the turbines), three-dimensional ocean circulation model capable
of resolving small-scale physical processes throughout the water column. The particle
tracking model will be an agent based model used to release and track particles
representing larvae, sediment, and oil. The particle tracking model will be capable of
representing different particle characteristics such as size, location and timing of
release, and location and duration in the water column.

The model domain is an area covering the current lease areas offshore Rhode Island and
Massachusetts. Example scenarios include an initial condition absent any wind energy
facilities, a realistic layout of a single project, and a realistic layout of multiple projects.
Additional scenarios may include layouts of varying turbine sizes (6—15 MW turbines)
with appropriate number and spacing, and varying particle characteristics.

This study will assess the scale of change of offshore wind development on particles
traveling through and near to the facilities. Information from the model should also
permit an assessment of the susceptibility of sediment in Wind Energy Areas (WEAS) to



resuspension as a result of offshore wind facility construction and operation. The model
will be grounded in empirical evidence from the region(s) assessed, such as acoustic
Doppler current profiles, wind measurements, and geophysical data including surficial
sediment and bathymetry, available from existing partners/projects.

Specific Research Question(s):

1. How do offshore wind energy facilities affect local and regional hydrodynamic
processes such as currents and mixing rates in the Mid-Atlantic Bight?

2. What will be the cumulative impacts of a full build-out of all current offshore wind
lease areas in the Mid-Atlantic Bight on regional hydrodynamic processes?

3. How will these changes affect the transport of larvae, sediment, and oilduring
average seasonal conditions?

Current Status: A kick-off meeting was held in December 2019. Specifics for
modelling of fish species are under discussion.
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