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Risk Retirement and Data
Transterability for Marine
Renewable Energy

WHAT DO WE MEAN BY
“RISK RETIREMENT""?

his chapter discusses a process for facilitating consenting for

single marine renewable energy (MRE) device deployments,
demonstration projects and small arrays, whereby each potential
risk need not be fully investigated for every project. Rather we
recommend that MRE developers and regulators rely on what is
known from already consented projects, from related research
studies, or from findings from analogous offshore industries. When
larger arrays of MRE devices are planned, or when new informa-
tion comes to light, these risks can be revisited and new decisions
about the level of risk downgrading or retirement can be made.

The intent of the process is to provide assistance to regulators in
their decision-making and to inform the MRE community of what

is likely to be required for consenting single device deployments,
demonstration projects and small arrays, as well as to help distin-
guish between perceived and actual risk to the marine environment.

Risk retirement will not take the place of any existing regulatory
processes, nor will it completely replace the need for appropriate
data collection before and after MRE device deployment; baseline
data that are not available for a particular site may be needed to
enable an assessment of site-specific environmental sensitivities,
verify risk retirement findings and add to the overall knowledge base.

Large-scale marine renewable energy
(MRE) developments continue to progress
slowly, in part because of compli-

cated consenting/permitting (hereafter
consenting) processes that invoke the
precautionary principle within environ-
mental legislative frameworks. This can
lead to broad, poorly scoped environ-
mental assessments, lengthy and
expensive environmental data collection
requirements, and extended consenting
timelines. Much of this delay is associated
with uncertainty about the potential
effects of MRE on marine animals and
habitats (Copping 2018).
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his uncertainty may lead regulators and stakehold-

ers to believe that significant risks exist, thereby
resulting in a more precautionary approach to consent
determination and other decision processes, and pos-
sibly lengthy and disproportionate baseline data col-
lection and ongoing monitoring requirements. These,
in turn, slow consenting processes and increase costs
to the emerging MRE industry and places additional
pressure on regulators and their advisors. In addition to
being frequently associated with scientific uncertainty,
these perceptions of risk may result from lack of famil-
iarity with and access to existing scientific information
relevant to the interactions of MRE devices with marine
animals or habitats. This chapter documents a path for
streamlining consenting processes by examining the
potential for risk retirement of specific stressor-recep-
tor interactions, that can help to distinguish between
perceived and actual risk to the marine environment.
This process has been developed in cooperation with
the nations engaged in pursuing environmental effects
investigations under the International Energy Agency
(IEA) Ocean Energy Systems (OES) task OES-Environ-
mental (see Chapter 1, Introduction).

13.1
DEFINITION OF RISK RETIREMENT

The term “risk retirement” has been used by tech-
nology-focused development programs such as
geotechnical risk management to delineate circum-
stances in which key stressor-receptor interactions are
sufficiently understood to alleviate the need to carry out
detailed investigations for each proposed project (NAS
2018). The term has also been used by the MRE commu-
nity to describe a means of simplifying the consenting
processes by focusing on key issues of concern (Copping
et al. 2016; Robertson et al. 2018). However, there is no
specific definition and little understanding of how risk
might progress to a less active state of investigation or
retirement. OES-Environmental aims to examine and
define the possibilities of how risk retirement might

be manifested and provide a pathway forward that will
help streamline consenting processes.

Based on interactions with the MRE industry, regu-
lators, researchers, and other stakeholders, and the
scientific evidence set out in this report, it is clear that
certain interactions with aspects of operational MRE

systems pose little to no risk to the marine environment.
For example, the risk of chemical leaching from system
components, including oil, is widely considered to be
negligible because few such products are used on MRE
devices (Copping et al. 2016). Similarly, other stressor-
receptor interactions can be informed by established
industries, such as aggregation of fish and invertebrates
around floats and anchor lines, which has no demon-
strable mechanism for harming the marine environ-
ment (Copping et al. 2016; Copping 2018). These risks
might be considered to be retired, or no longer in need
of active investigation for each individual MRE project,
but the requirement will always remain at the discretion
of the regulatory body. Any indirect effects of some of
these interactions observed in the future will need fur-
ther investigation once large commercial arrays are in
operation. With few operational MRE arrays in the water
at this time, it is appropriate to focus processes for risk
retirement on what is known about single devices, dem-
onstration projects and small arrays.

The risk retirement approach described here follows
the concept of stressors and receptors (Boehlert and
Gill 2010). The stressor-receptor interactions that are
collectively recognized as key issues by regulators,
developers, stakeholders and researchers are associated
with the following:

+ potential collision of marine animals with tidal
turbine blades

+ effects of underwater noise from MRE operation on
marine animal behavior and health

+ potential effects of electromagnetic fields (EMFs)
from cables and energized devices on sensitive
marine species

+ changes in benthic and pelagic habitats from MRE
anchors, foundations, and mooring lines

+ displacement of or barrier effect on migratory animal
populations from arrays of MRE devices

+ changes in circulation and sediment transport as
aresult of operational MRE devices, as well as the
effects of energy removal from the system

+ potential entanglement of marine animals in
mooring lines for many wave devices and some tidal
turbines.
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The appropriate level of risk associated with each of
these stressor-receptor interactions can be resolved
with the application of rigorous research and monitoring
results, as well as lessons learned from other industries
(see previous chapters). While interactions with the MRE
community of regulators, researchers, developers, and
other stakeholders suggest that the effects of underwa-
ter noise and EMFs may be good candidates for retiring
risks for small numbers of MRE devices (see Section
13.3), other stressor-receptor interactions, like collision
risk, may require further research and monitoring, while
displacement or barrier effects will not be resolved until
larger arrays are deployed and studied. The risk retire-
ment steps described below and depicted in Figure 13.1
are aimed at developing criteria to minimize, down-
grade, or retire the risks that are not likely to cause
harm to the marine environment.

13.2
THE RISK RETIREMENT PATHWAY

Arisk retirement process has been developed with

the intent of lowering barriers to consenting and
licensing MRE projects for widespread and accelerated
development. This approach does not advocate tak-

ing shortcuts or lowering standards for environmental
protection, but rather is focused on achieving a balance
between environmental precaution and the propor-
tional risk created by MRE systems, as well as helping
to distinguish between perceived and actual risk to the
marine environment. The process begins with a system-
atic examination and cataloging of datasets from wave
and tidal projects that have been consented, assuring that
the datasets are accessible and understandable to regula-
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tors. If this process is successful, the burden of evidence
for projects for which risks have been retired ought to be
reduced, and the particular stressor of interest ought to
play aless critical role in the overall consenting process.
Legislation and regulation in each country will dictate the
precise language that regulators must use to conclude the
importance of a stressor-receptor interaction, but the
overall process of downgrading and retiring risk should
be useful in most circumstances.

Based on feedback from surveys of regulators from sev-
eral countries participating in the OES-Environmental
task and direct interactions with United States (U.S.)
regulators, a risk retirement pathway (Figure 13.1) was
developed to determine whether potential risks from an
MRE project can be downgraded or retired. The intent
of the process is to provide assistance to regulators in
their decision-making and to inform the MRE commu-
nity of what is likely to be required for the consenting of
single devices, demonstration projects and small arrays.
Assuring that datasets and knowledge from consented
MRE projects are readily available and cataloged is a
key aspect of the risk retirement pathway. This acces-
sibility of datasets and knowledge allows a proposed
project to be compared to, and utilize evidence from,
existing consented projects so that associated lessons
learned and knowledge from the latter can be shared.
This portion of the process involves the concepts of
data and knowledge transferability and data collection
consistency (Freeman et al. 2018), explained in more
detail in Section 13.4. Adaptive management also plays
an important role by allowing regulators and proj-

ect developers to systematically view monitoring and
analysis outputs, and adjust the level of mitigation and
monitoring focus accordingly (Wiesebron et al. 2016).

(5]

Test Novel
Mitigation

Collect

Apply Existin
Additional Data o :

Mitigation

Sufficient Data
Risk Acceptable

Risk
Mitigated

Risk
Mitigated

Figure 13.1. Risk retirement pathway. The dotted arrow lines represent the feedback loops between each stage of the pathway. The downward
arrows at the bottom of each stage indicate the off ramps where a risk might be considered retired or downgraded. (Graphic by Robyn Ricks)
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The risk retirement pathway was developed to provide
amethod for advancing from determining the level of
risk from any stressor-receptor interaction toward a set
of solutions based on the best use of available evidence
and a proportionate approach to determining any addi-
tional evidence needs. The pathway aims to facilitate
more streamlined consenting (Figure 13.1). The pathway
also implies that a risk can be revisited by following the
same process, if additional information suggests fur-
ther review is needed.

As the risk retirement pathway indicates, the specific
project details must first be defined for the project of
interest, starting with a description of the project (site
characteristics and development type and size) and

the animals or habitats that may be affected (Figure
13.1, orange and purple rings). It is essential to include
information about the size of the proposed development
because single devices are less likely to have significant
effects than arrays (see previous chapters). Next in the
pathway is a series of stage gates or phases, during
which the project is compared to existing data, knowl-
edge, and lessons learned from other consented proj-
ects. Each stage incorporates an “off ramp” (implied by
the downward-facing arrows in Figure 13.1) to allow the
risk to be considered retired if there is sufficient infor-
mation to do so. As noted, the concept of risk retire-
ment is associated with a decreased need to examine the
stressor-receptor interaction at each new project site. If
at any stage there is not sufficient information to deter-
mine that the risk might be retired (via an off ramp),
the risk moves to the next stage to the right. More detail
about the stages can be found on the Tethys website' and
in Copping et al. (2020a, 2020b).

In moving from one stage to the next on the risk retire-
ment pathway, available knowledge needs to be exam-
ined to determine whether a project can progress to the
next stage and to provide feedback among the stages.
This application of data to inform the process has been
termed “data transferability” (see Section 13.4) and
comes into play mainly during stages 1 and 2. In addi-
tion to applying existing data (data transfer) to inform
progress from stage to stage, the generation of new data
from monitoring, research studies, experiments, or
development of new effective mitigation measures may
require datasets to inform the process (signified by the
dotted arrows on the top of the diagram; Figure 13.1).

1. https://tethys.pnnl.gov/risk-retirement

13.3
APPLICATION OF THE RISK
RETIREMENT PATHWAY TO MRE
INTERACTIONS

ased on the understanding of interactions between

MRE systems and the marine environment, OES-
Environmental identified two stressors (underwater noise
and EMFs) as candidates for risk retirement related to
small numbers of devices. The evidence base for consider-
ing risk retirement for these two stressors is presented
here. Additional detail and relevant studies are found in
Chapters 4 (Risk to Marine Animals from Underwater
Noise Generated by Marine Renewable Energy Devices)
and 5 (Risk to Animals from Electromagnetic Fields Emit-
ted by Electric Cables and Marine Renewable Energy
Devices) as well as on the Tethys website2. During 2019, the
evidence base was presented at three workshops to a cross
section of experts and practitioners in the MRE commu-
nity (Box 13.1). Each workshop used hypothetical, but

BOX 13.1.

RISK RETIREMENT WORKSHOPS

n international workshop was held in concert with the

European Wave and Tidal Energy Conference 2019
(EWTEC) in Napoli, Italy (September 1-6, 2019), attended by
34 experts from 11 nations. The workshop evaluated the risk
retirement pathway using hypothetical examples for underwa-
ter noise and electromagnetic fields, mainly focusing on stages
2 (Examine Existing Data) and 3 (Collect Additional Data).

A second workshop, targeted toward a largely American audi-
ence, was held at the Ocean Renewable Energy Conference
2019 (OREC) in Portland, Oregon, United States (September
10-12, 2019). The risk retirement pathway was evaluated
using two hypothetical examples for underwater noise. Focus-
ing once again on stages 2 (Examine Existing Data) and 3 (Col-
lect Additional Data) of the risk retirement pathway, the work-
shop experts examined the evidence to determine whether
participants felt the risk could be retired for underwater noise
for wave and tidal devices.

A third workshop targeted toward an Australian audience was
held in Sydney, Australia (December 4, 2019). In addition to
presentations to familiarize participants with the current state
of the science on environmental effects of marine renewable
energy, the risk retirement pathway and data transferability
processes related to underwater noise and electromagnetic
fields were presented. Similar to the other workshops, two
hypothetical examples were used to evaluate risk retirement.

2. https://tethys.pnnl.gov/events/retiring-risks-mre-environmental -
interactions-support-consentingpermitting

266

OES-ENVIRONMENTAL 2020 STATE OF THE SCIENCE REPORT



realistic, MRE developments to apply the evidence base
and evaluate risk retirement. The consensus among
participants was to accept the evidence toward risk
retirement, but consider some additional caveats and
data collection requirements.

13.3.1

EFFECTS OF UNDERWATER NOISE ON
MARINE ANIMALS

As described in Chapter 4 (Risk to Marine Animals from
Underwater Noise Generated by Marine Renewable
Energy Devices), monitoring around single devices, as
well as field research, indicate that underwater noise
emitted from operational MRE devices can be detected
by many marine animals but is unlikely to significantly
alter their behavior or cause them physical harm (e.g.,
Baring-Gould et al. 2016). The sound levels of devices,
either wave energy devices (WECs) or tidal turbines,
appear to fall below existing U.S. regulatory thresholds for
marine mammals and fish (NMFS 2018; Tetra Tech 2013).
Operational noise from MRE devices also falls below the
frequency thresholds at which most marine mammals
hear (Haikonen et al. 2013) and has been shown to be of
lower amplitude than other industrial activities such as
commercial shipping (Lossent et al. 2017).

The evidence base for underwater noise from turbines
and WECs includes studies completed by Cruz et al.
(2015), Farcas et al. (2016), Hafla et al. (2018), Haikonen
et al. (2013), Lepper and Robinson (2016), Lossent et al.
(2018), Schmitt et al. (2015, 2018), and Tougaard (2015).
To investigate the effects of underwater noise during the
three aforementioned workshops (Box 13.2), a selection
of hypothetical, but realistic, MRE examples was used.
One of the examples included a bottom-mounted axial-
flow tidal turbine (Figure 13.2) for which the sound gen-
erated by the rotating blades and the power take-off fell
in the 118—-145 dB re 1 pPa at 1 m range, over frequencies
of 40 Hz to 8 kHz (see definitions in Chapter 4, Risk to
Marine Animals from Underwater Noise Generated by
Marine Renewable Energy Devices).

BOX 13.2.

FEEDBACK FROM RISK RETIREMENT
WORKSHOPS FOR UNDERWATER NOISE

t the EWTEC workshop, participants found the risk retirement

pathway intuitive and easy to navigate. They agreed that, in
addition to the existing sound at a site, the risk associated with
underwater noise from marine renewable energy (MRE) could be
retired for single devices and small arrays, with the caveat that
a library of standardized noise measurements produced by MRE
is needed. The recommendation is to measure in situ the under-
water noise from each wave or tidal device for which deploy-
ment/development consent is sought, using the International
Electrotechnical Commission (IEC) Technical Committee (TC) 114
Level B recommendations (IEC 2019). In the United States (U.S.)
context, provided that the underwater noise from a device falls
below the U.S. thresholds (NMFS 2018; Tetra Tech 2013), the risk
could be retired. However, it was noted that different countries
have different requirements, so some additional work with regu-
lators is needed to assure that the pathway becomes acceptable
under the particular nation’s legislation. Gaps in information that
would allow a similar analysis for large MRE arrays were noted,
including the need to verify noise propagation models because
they might apply to underwater noise from large arrays in the
high-energy waters in which MRE development is targeted to
occur.

At the OREC workshop, participants felt that risks from under-
water noise were close to retirement for single devices. In addi-
tion to supporting the concept of measuring noise outputs from
operational devices and comparing those outputs to U.S. regula-
tory thresholds, the participants were interested in understand-
ing how marine animals might be using the habitats immediately
surrounding the device and how they might behave in response
to the noise produced by the device. Acquiring further informa-
tion about underwater noise from arrays was thought to be
important, including the spacing of devices to minimize overall
noise inputs to an area and the role that test centers could play
in measuring underwater noise under operational conditions.

At the Sydney workshop, participants thought the concept of
risk retirement fit well in an Australian regulatory context and
that both the risk retirement and data transferability processes
added value by providing a systemic analysis that regulators
can put into practice. It was noted that additional precautionary
steps may be required in specific locations where sensitive spe-
cies are present. Based on the evidence presented and the U.S.
thresholds available for noise effects on marine mammals and
fish, participants agreed that underwater noise could be retired
for single devices or small arrays. Participants also noted that
cumulative effects may become an issue in the future because
many sources of anthropogenic noise are already occurring in
the marine environment.
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13.3.2.
EFFECTS OF EMFS ON MARINE ANIMALS

As described in Chapter 5 (Risk to Animals from Elec-
tromagnetic Fields Emitted by Electric Cables and
Marine Renewable Energy Devices), field research,
laboratory studies, and modeling simulations indicate
that EMFs from cables are likely a small risk to animals,
and one that is easily mitigated by burying the cable if
needed (Copping et al. 2016). Given the more than 100-
year history of deploying electrical and telecommunica-
tions cables in the ocean, EMF signatures are not new to
the marine environment. Understanding the effects of
EMFs on marine animals can be informed by previous
experience with subsea cables used for power and tele-
communications, bridges, tunnels, and offshore wind
farms that have been deployed and emit measurable
EMEF signatures in the ocean (Electric Power Research
Institute 2013; Meiflner et al. 2006).

The evidence base for EMFs from submarine cables
includes studies by Hutchison et al. (2018), Kavet et

al. (2016), Love et al. (2017), Sherwood et al. (2016),
Thomsen et al. (2015), Westerberg and Lagenfelt
(2008), Woodruff et al. (2012), and Wyman et al. (2018).
To investigate EMFs during two workshops (Box 13.3),
a selection of hypothetical, but realistic, examples was
used. One of the examples included a floating oscillat-
ing water column WEC placed on the sea surface with
an energized vertical cable in the water column con-
nected to an offshore substation and an export cable on
the seafloor running from the offshore substation to an
onshore substation (Figure 13.3).

Figure 13.2. Hypothetical example of a tidal turbine emitting noise (represented by the grey semi-circles) in an area used by harbor porpoises,
harbor seals, sea lions, and orca whales. Graphics similar to this figure were used at the expert workshops to denote the presence of certain
animal species, or receptors, in the vicinity of the turbine, and to help visualize potential stressor-receptor interactions. The animals, turbine,
and water depth are not drawn to scale. (lllustration by Rose Perry)
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BOX 13.3

FEEDBACK FROM RISK RETIREMENT WORKSHOPS FOR ELECTROMAGNETIC FIELDS

t the EWTEC workshop, participants surmised that electromagnetic fields (EMFs) are not a likely risk, because the level of

power carried in marine renewable energy (MRE) cables is very small compared to that from, for instance, offshore wind farms.
However, they did agree that some basic information (e.g., baseline data about species and habitats, presence of other cables in
the area) would be required to retire the risk for single devices. Participants also highlighted how relatively little is known about
EMF-sensitive species and how they might be affected. Some of the strategic gaps identified were the need for field measurements
of EMFs to improve and validate models, increased understanding of how EMF emissions vary with power variability, and help in
identifying potential risks associated with offshore substations and vertical and draped cables. Participants also expressed concerns
regarding the difficulties in establishing EMF thresholds and the cumulative effects of EMFs in the benthic and pelagic environments.

At the Sydney workshop, participants thought that without regulatory thresholds for EMFs it could be challenging to retire this risk,
especially because regulators are likely to be risk-averse without guidance. They felt it would be important for EMF experts to put
forth some plausible thresholds and work with the MRE industry to help regulators understand that risk will be minimal. Experiences
related to consenting an upcoming MRE deployment in Australia demonstrated that burying the export power cable satisfied regula-
tory needs. Overall, participants agreed that the risk could be retired for single devices, demonstration projects and small arrays, or
small arrays, but felt there were effects from EMFs that may still require measurements to be taken.

Figure 13.3. Hypothetical example of a wave energy converter (WEC) with cables emitting electromagnetic fields (represented by the lightning
bolts along the cable) in an environment used by sharks, skates, bony fishes, crustaceans, and other invertebrates. Graphics similar to this
figure were used at the expert workshops to denote the presence of certain animal species, or receptors, in the vicinity of the WEC, and to help
visualize potential stressor-receptor interactions. The animals, device, and water depth are not drawn to scale. (lllustration by Rose Perry)
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13.4.
DATA TRANSFERABILITY PROCESS

In an MRE context, the process of data transferabil -
ity refers to applying existing learning, analyses,
and monitoring datasets from one country to another,
among projects, and across jurisdictional boundaries.
This process could help satisfy regulatory requirements
for MRE developments and subsequently reduce costs
and burden to the industry over time, while also pro-
tecting the marine environment. To efficiently transfer
these datasets, it is advisable for information and data
to be comparably collected, analyzed, and interpreted
among projects. Currently, information and data are
collected around early-stage MRE devices that use
many different parameters and methods. If good man-
agement practices were applied to standardize methods
of collection for baseline and post-installation moni-
toring around early-stage devices, the results would

be more readily comparable, could lead to a decrease

in scientific uncertainty, and would support a common
understanding of the risk of stressor-receptor interac-
tions. This, in turn, would facilitate more efficient and
shorter consenting processes, which would decrease
financial risk for MRE project developments, reduce
burden and requirement for additional resources for
regulators, and subsequently move deployment of
wave and tidal devices forward more rapidly. Overall,
the purpose of examining the potential for achieving
data transferability and data collection consistency is
to shorten regulatory timelines and provide greater
standardization in baseline and post-installation data
requested to support the consenting of MRE projects
across multiple jurisdictions.

As afirst step toward developing a process for transfer-
ring data, the U.S. regulatory community from state and
federal jurisdictions responsible for MRE consenting
was surveyed to determine the level of understanding
of MRE technologies, priorities for consenting risk, and
willingness to transfer data (Copping et al. 2018). The
regulator engagement outcomes helped tailor materials
and methods for future engagement efforts related to
the proposed approach to data transferability. U.S. regu-
lators were further engaged through a series of online
workshops. The regulators were presented with MRE
data from previously consented projects or research
studies to provide them with background information

and gauge their comfort in using data and information
of this nature in their jurisdictions. Based on the feed-
back received, OES-Environmental developed a data
transferability process. The international research and
development community was then brought together

at a workshop in June 2018 in conjunction with the
International Conference on Ocean Energy to gather
additional feedback about data transferability, to review
and modify proposed best management practices, and
to discuss ways to implement the process. Additional
details and materials about data transferability out-
reach and engagement can be found on the Tethys web-
sites.

The data transferability process (described in more
detail by Copping et al. 2018, 2020c) consists of four
components (Figure 13.4): (1) data transferability
framework, (2) data collection consistency table, (3)
monitoring datasets discoverability matrix, and (4)
best management practices (BMPs). Additional details
about applying the process can be found on the Tethys
website4. This process is expected to be useful for regu-
lators, developers, and other stakeholders to help with
discovery and comparison of existing datasets that
have potential stressor-receptor interactions that may
be present in planned MRE projects, and to help pro-
vide insight into how the outcome of these interactions
might be assessed.
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Figure 13.4. The data transferability process consists of a data
transferability framework, data collection consistency table, monitor-
ing datasets discoverability matrix, and best management practices.
(Graphic by Robyn Ricks)

3. https://tethys.pnnl.gov/data-transferability#Outreach%20& %20
Engagement

4. https://tethys.pnnl.gov/data-transferability
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13.4.1.
DATA TRANSFERABILITY FRAMEWORK

The data transferability framework (hereafter frame-
work) guides the overall process of data transfer by
bringing together datasets (e.g., information, raw data,
reports, results) from already consented projects in an
organized fashion to facilitate access and assist in the
assessment of knowledge for use in consenting future
projects. This process may be expedited if datasets are
collected in a consistent way using preferred measure-
ment methods or processes.

The framework can be used by regulators, developers,
and other stakeholders to develop a common under-
standing of data types and parameters to determine and
address potential effects and set limits and consider-
ations for how the BMPs can be applied to assist with
effective and efficient siting, consenting, and post-
installation monitoring and mitigation.

The framework uses four variables (stressor, receptor,
site condition, and MRE technology type) to define a
stressor-receptor interaction. Classifying each project
using these four variables is the first step in determin-
ing the ability to transfer knowledge from already con-
sented projects to future projects. While the framework
is intended to help assess the transferability of infor-
mation and learning from one consented project to a
new project, the tenets are also applicable to knowledge
gleaned from research studies and other investigations.
Once datasets and other knowledge have been identified
as being suitable for transferability, they can be applied
to the assessment of new MRE projects.

13.4.2.

DATA COLLECTION CONSISTENCY

MRE is an international industry, whose consenting
processes and research norms differ from country to
country, region to region, and among research and
commercial data collection efforts. It would be difficult
to enforce the use of specific protocols or instruments
to collect pre- or post-installation monitoring data for
projects in all jurisdictions. However, encouraging the use
of consistent methods and units that have been shown
to be effective for the collection of monitoring data can
increase confidence in the transfer of data or learn-

ing from already consented projects to future projects.
Assuring that the information and data from an already
consented project are compatible with the needs of future
projects, and that knowledge from one or more projects

can be aggregated, requires an evaluation of the degree
to which collection methods and units are consistent and
data are applicable to similar receiving environments.

For six of the stressors, a set of processes, reporting
units, and generalized analysis or reporting methods is
proposed in the data collection consistency table (Table
13.1). The preferred process (measurement methods)

or measurement tools are reported for each stressor,
along with preferred reporting units and the most com-
mon methods of analysis or interpretation and use of
the data. If applied worldwide, the use of this table may
enable researchers and developers to effectively collect
data in a consistent manner and standardize monitor-
ing methods, as well as allow regulators to evaluate
existing data consistently. Over time, this would result
in the increased consistency and reliability of monitor-
ing data, as well as the streamlining of data transfer.

13.4.3.

MONITORING DATASETS DISCOVERABILITY
MATRIX

The monitoring datasets discoverability matrix (here-
after matrix) classifies monitoring datasets from
already consented projects by the six stressors previ-
ously discussed. The matrix is linked to key features of
each dataset, including location, metadata on that site,
monitoring or siting reports, links to downloadable data
when available, and a contact for discussing or access-
ing the data. The matrix, developed as an interactive
tool on the Tethys websites,will allow regulators, devel-
opers, and others in the MRE community to discover
datasets by key characteristics (such as stressor, recep-
tor, site condition, MRE technology, etc.). After datasets
are identified, there is an opportunity to evaluate the
consistency of information and to determine whether
the data can be transferred to inform applications and
decisions for new projects.

13.4.4.
BEST MANAGEMENT PRACTICES

BMPs are defined as practices or procedures that can help
to guide implementation of broad guidelines. The BMPs
for data transferability underscore the process of evalu-
ating datasets for transfer among the projects and con-
sistency in data collection methods, as well as the useful
support of numerical models and application of data
collected for other purposes in the project area (for more
detail see Copping et al. 2018, 2020c).

5. https://tethys.pnnl.gov/monitoring-datasets-discoverability-matrix
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The process of implementing the BMPs for data trans-
ferability and collection consistency will require the
confidence and good will of all parties that play a role in
consenting MRE devices. Achieving an appropriate level
of acceptance and use will require the following:

+ Regulators and other stakeholders must be willing
to accept the premise of data transferability so that .
they apply the principles of data transferability and
collection consistency to evaluate and comment on

consenting applications.

Table 13.1. Data collection consistency table.

+ Device and project developers must recognize the
value of data transferability and commit to collect-
ing and providing data that are consistent with the
collection guidelines and that will best fit the frame-

work recommendations from the data collection

consistency table.

Researchers and consultancies should inform them-
selves of the data consistency needs and potential
use of data collected around MRE devices to assure

that research data are usable for transfer.

Stressor

Process or measurement tool

Reporting unit

Analysis or interpretation

Collision risk

Sensors include:

active acoustic only

active acoustic + video
video only

observations from vessel or
shore

Number of visible targets in field
of view, number of collisions.

Number of collisions and/or close
interactions of animals with turbines,
and probability of encounters, used to
validate collision risk models.

Avoidance or evasion

Density of animals that may raise risk
(based on subsea observations) vs.
predicted densities from models or surface
counts to refine collision risk models.

Underwater noise

Fixed or drifting hydrophones

Sound spectrum (amplitude as
function of frequency) with units:
Amplitude: dB re 1TpPaat 1 m
Frequency: frequencies within marine
animal hearing range

Sound outputs from MRE devices
compared against regulatory action
levels. Generally reported as broadband
noise unless guidance exists for specific
frequency ranges.

Development of noise propagation
models for array projects from
monitoring around single devices

Electromagnetic
fields

Source:
e cable - shielded or unshielded
e other

AC or DC

Voltage

Amplitude in tesla units
(UT or mT)

Measured EMF levels used to validate
existing EMF models around cables and
other energized sources.

Changes in habitats

Underwater mapping with:

e sonar

e video

Habitat or species distribution

characterized from:

* mapping

e gxisting maps

e grabs and other benthic
sampling gear

Area of habitat or species distribution
altered, specific for each habitat
type or species.

Compare potential changes in habitat
and/or species distributions to maps of
rare and important habitats or species to
ensure that these vulnerable species and
habitats are not likely to be harmed by
the location of the proposed project.

Displacement / barrier

Population estimates on or near

Population estimates for species

Validation of population models,

effect a project site by: under special protection. estimates of jeopardy, loss of species
e human observers Importance of high energy areas for vulnerable populations (locally or
® passive or active acoustic for key activities or transit. globally).
monitoring
* video
Changes in Numerical modeling, with field No preferred units. Indication of Data collected around arrays should be
oceanographic data validation for currents, datasets used for validation, if any. used to validate models.
systems turbulence, wave height,

wave period, etc.
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13.5.
APPLYING DATA TRANSFERABILITY
TO SUPPORT CONSENTING

pplying the data transferability process will help
ddress the concept of transferring knowledge and
information among MRE projects, as well as collecting
data consistently.

13.5.1.

APPLYING THE PROCESS

The data transferability process was developed to provide
a background against which discussions with regulators
and other stakeholders can proceed as the key principles
and limits of transferability are better understood. The
data transferability process will facilitate initial consenting
discussions between developers and regulators to guide
data collection and monitoring efforts needed for an MRE
project and determine operational monitoring needs.

While data transfer often occurs during the consent-
ing process, these instances are rarely documented. To
move the data transferability process forward, consent-
ing licenses for which data transfer was used should

be highlighted and shared with the MRE community.
Through the successful development and implemen-
tation of the data transferability process, OES-Envi-
ronmental will continue its efforts of outreach and
engagement with relevant stakeholders to further the
knowledge and understanding of the potential environ-
mental effects of MRE devices, thereby accelerating the
siting and consenting process for MRE developments.

13.5.2.
DATA TRANSFERABILITY CASE STUDIES

A selection of examples from the MRE industry help
describe some early successes in the transfer of data and
information. We expect that many more examples will
become available in the next few years of MRE develop-
ment.

SME Plat-0 #1 (underwater noise stressor)
Sustainable Marine Energy (SME) installed their
PLAT-O #1 tidal energy device in Yarmouth, England,
in preparation for later deployment at EMEC’s Fall of
Warness test site (Orkney, Scotland). Acoustic monitor-
ing was conducted during anchor installation to mea-
sure the sound profile of the operation, specifically to
note potential effects on cetaceans, seals, and basking
sharks. Using a hydrophone at a depth of approximately

5 m, the sound of seabed drilling was not audible over
the vessel plant noise (Aquatera 2015). The outcome of
this monitoring was used to inform the development of
SME'’s project environmental management plan for their
proposed deployment at EMEC’s Fall of Warness test
site and, because of the results, SME was not required
to implement a mitigation zone, use Marine Mam-

mal Observers, or undertake acoustic monitoring dur-
ing installation at EMEC (Marine Scotland 2015). This
resulted in significant cost savings, streamlined opera-
tional planning, and reduced the number of required
offshore personnel for the EMEC deployment.

Voith Hydro HyTide and Brims Tidal Array
(changes in habitat stressor)

Pre- and post-installation underwater video data were
collected at the Voith Hydro HyTide project at EMEC in
2011 to determine baseline conditions and the effect of
operation on the immediate and surrounding benthic
habitat (Aquatera 2011). A report about this high-level
assessment was provided to the regulator and advisors,
who determined that such drilling activities would have
a limited footprint and therefore limited effect on the
benthic habitat. These data were then transferred from
the Voith Hydro project to inform the environmental
impact assessment for the OpenHydro 200 MW Brims
Tidal Array near Orkney, Scotland (Aquatera 2011; Brims
Tidal Array 2016). Understanding of the extent (foot-
print) of the direct effects of drilling on benthic habitats
allowed a proportionate approach to be adopted during
the environmental impact assessment process, enabling
developers to focus monitoring and mitigation on topics
of greater scientific uncertainty.

Sabella Do3 and D1o (collision risk stressor)

The Sabella Do3 turbine was deployed in 2008 in the
Odet estuary in Brittany, France. Video monitoring
showed slow-moving turbine speeds that appeared to be
“innocuous” to schools of fish (ETIP Ocean 2017; see the
video here®). Lessons learned from the monitoring of the
Do3 turbine were transferred to the design and monitor-
ing needs of the D10 model and are proposed to be con-
tinued in the scaling up of other Sabella devices (Paboeuf
et al. 2016). The low impact and continued low speeds

of rotation in the D10 model are considered to also be of
minimal effect on fish. The D10 model was deployed in
2015 in Passage du Fromveur, near Ouessant, France, for
a demonstration period of one year, and delivered more
than 10 MWh of electricity to the grid (Sabella 2020).
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Voith Hydro HyTide and EMEC (marine mammal
receptor)

Voith Hydro installed a 23 m monopile foundation

for their HyTide tidal energy device at EMEC’s Fall of
Warness site in 2011, using a large offshore construc-
tion vessel with a dynamic positioning system. Marine
Mammal Observers were assigned to monitor within

a 1km radius of the main installation vessel prior to
and during monopile drilling activities, and to count
hauled-out seals at Seal Skerry throughout the activi-
ties. Acoustic monitoring was carried out using drifting
hydrophone transects to characterize the ambient noise
at the project site and noise generated during monopile
installation. Average counts of hauled-out seals on Seal
Skerry were slightly lower during and following instal -
lation operations, but this correlation was considered
likely to be due to the natural diurnal haulout patterns
of seals (Aquatera 2011). No evidence of disturbance

by the monopile installation operations was observed,
and noise levels were found to be unlikely to cause any
auditory impairment to harbor seals (Aquatera 2011).
Based on these findings, a recommendation was made
to EMEC and the regulator that no mitigation or obser-
vation zones be established at the test site in the future
by individual vessel operators, because there was no
observed effect on marine mammals (Aquatera 2011).
Data from this project were also used to update EMEC
guidance on mitigation of marine mammal disturbance
and injury at EMEC test sites (EMEC 2019). The ability to
transfer data resulted in significant savings in terms of
time and cost for EMEC, as well as for future developers
at EMEC test sites.

6. https://www.youtube.com/watch?v=MNsKpddt3ew

13.6.
CONCLUSION

he concepts of risk retirement and data transfer-

ability have been developed by OES-Environmental
to inform discussions between developers and regu-
lators in order to reach a common understanding of
evidence needs for consenting new MRE projects. This
includes assuring that any identified site-specific data
needs are proportionate and account for existing rel-
evant knowledge and data, such as assuring that the
assumptions made during these processes are correct,
and including marine animals and habitats that are par-
ticular to the specific location.

The groups that have convened to examine the pro-
cesses and evidence bases for risk retirement of under-
water noise and EMFs were generally in agreement that
these stressors could be retired for small MRE projects,
but that additional information needs to be added to the
evidence base. The data transferability process, particu-
larly the accessibility of datasets from consenting proj-
ects, has also received strong support from these groups.
The monitoring dataset discoverability matrix will
become increasingly useful as more MRE developments
are consented in the future and additional datasets
become available.

While information and products developed under OES-
Environmental are produced in English, there are many
countries engaged in MRE development where regula-
tors work primarily in other languages. Processes such
as risk retirement and other management strategy tools
need to be translated into additional languages to opti-
mize their usefulness.

Additional information about the processes, reports
and/or recordings from the various workshops and
webinars, and outcomes of risk retirement and data
transferability can be found on the Tethys risk retirement
and data transferability webpages.
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