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Overview

The Bureau of Ocean Energy Management (BOEM) is funding studies to address environmental
questions and collect scientific data in support of expansion of energy and non-energy related
activities on the Atlantic Outer Continental Shelf. On November 16 and 17, 2016, in Sterling,
Virginia, BOEM hosted the Atlantic Ocean Energy and Mineral Science Forum (Forum) to
present BOEM’s ongoing and recently completed studies, particularly those in support of
BOEM’s Renewable Energy and Marine Minerals Programs. The Forum objectives were to:
1) share with the public information from BOEM’s and other recently completed studies and
ongoing science activities in the Atlantic region; 2) identify research needs/information gaps for
the development of new studies through BOEM’s Environmental Studies Program; and
3) provide the public an opportunity to learn how BOEM utilizes the best available scientific
information to support our decision-making processes.

The Forum was conducted over two days and followed an interdisciplinary format to provide the
public updates for selected social and environmental science subject areas. The Forum included
technical presentations by BOEM funded researchers and other Atlantic region experts in each
subject area. Topic areas covered included fish and fisheries, marine mammals, coastal and
marine birds, social and cultural resources, environmental stressors, sound propagation, and an
update on the marine minerals program resource evaluation efforts.

Generally, the presentations took the form of panel discussions with one hour devoted to
approximately four presentations, followed by 30 minutes of guided discussion to allow the
audience an opportunity to ask questions about the presented research. Throughout the two days
and during a special session at the end, the Forum participants were asked to provide input for
emerging issues and future directions of the studies program. More information about the
BOEM studies program is available on the BOEM website.

In all, there were 34 presentations, which are available at the end of this Forum summary.


https://www.boem.gov/Studies/

Welcoming Remarks

Dr. Rodney Cluck welcomed the participants and provided an overview of BOEM’s
Environmental Studies Program. BOEM’s mission is to manage ocean energy and mineral
resources on the Outer Continental Shelf (OCS) in a safe and environmentally sound manner.
BOEM has three program areas active on the Atlantic OCS: renewable energy, marine minerals,
and oil and gas. The Environmental Studies Program supports all three program areas. At this
Forum, BOEM s inviting the participants to provide input for future emerging issues and
directions of the studies program.

Atlantic Activities Overview
Regional Ocean Planning Update

Bob LaBelle, Senior Advisor to the Director of BOEM, provided an update on the regional ocean
plans, which are the Northeast Ocean Plan and Mid-Atlantic Regional Ocean Action Plan, that
were developed as part of the National Ocean Policy. These plans will be finalized by the end of
2016. Each plan is linked to a regional ocean data portal that provides a synthesis of information
about marine life and human use in each of the regions. This will lead to more regional input to
the BOEM studies planning process and research efforts.

Renewable Energy Program

Michelle Morin, Chief of the Environment Branch for Renewable Energy, BOEM, described
recent activities in support of the Renewable Energy Program along the Atlantic coast.
Currently, there are thirteen active leases from Massachusetts to Georgia. BOEM has a four
stage authorization process for renewable energy, and BOEM’s environmental studies provide
information that is used for each step. Recently, the Department of the Interior and the
Department of Energy released the 2016 National Offshore Wind Strategy that commits BOEM
to improve communication about studies, provide data collection guidance, and continue to
collect regional baseline data.

Marine Minerals Program

Dr. Jeff Reidenauer, Chief of the Marine Minerals Branch of the Office of Strategic Resources,
BOEM, described the roles and responsibilities of the Marine Minerals Program. To date, the
program has issued leases and agreements for OCS sand offshore six Atlantic coast states, with
Florida having the most activity. He described the methodology for dredging and the potential
impacts to the environment. BOEM collects scientific information to inform the leasing
decisions, which include sand resource inventories, habitat characterization, and borrow area
monitoring. In response to Hurricane Sandy, BOEM has also gathered additional information on
the potential locations of new sand resources in Federal waters, particularly in the Northeast,
where most of the coastal erosion occurred.


https://www.boem.gov/Studies/
https://www.boem.gov/NOP/
https://www.boem.gov/Renewable-Energy/
https://www.boem.gov/Marine-Minerals-Program/

Conventional Energy Program

Matthew Frye, Chief of the Resource Evaluation Methodology Branch, BOEM, discussed the
application of science to assess conventional energy on the Atlantic OCS. BOEM leasing for oil
and gas was initiated in 1976 and ended in 1983 with no commercial production, however, data
were collected in several locations. The 5-year Program for 2017 to 2022 does not include
leasing for oil and gas on the Atlantic OCS, but assessments are required as part of the program
development process. The assessments are prepared based on a variety of sources of data and
through examination of similar areas around the world.

Social and Cultural Resources
Using Socioeconomic Data to Support BOEM’s NEPA Assessments

Presented by: Amy Stillings, Industry Economist, Office of Renewable Energy, BOEM (Session
Chair)

BOEM has a focused mission and our research needs are directed toward our responsibilities
under the National Environmental Policy Act—providing information to allow officials to make
informed decisions about the consequences of those decisions. Ms. Stillings highlighted recently
completed and on-going studies. Areas she anticipates future studies include: 1) knowledge
gaps needed for NEPA assessments as BOEM anticipates construction and operation plans from
several offshore wind energy leases; 2) projects that help BOEM meet its commitments within
Regional Ocean Action Plans; and 3) pilot project that more explicitly integrates ecosystem
services into the decision making process.

Ms. Stillings is looking for collaborators in these areas: 1) Public perception — which is a
difficult area for regulators —how should BOEM address concerns?; 2) Impact of offshore wind
on the value of housing; 3) Commercial and recreational fishing—need more refined analysis of
revenue and identification of important areas for fishing; Also continue dialogue regarding
mitigations (e.g., best management practices); and 4) Ocean planning—examples include
navigational concerns and refined analysis of vessel data and fishing.

More about BOEM’s social sciences is available in the April-June 2016 BOEM Ocean Science.

The Effects of Offshore Wind Power on Recreational Beach Use on the East Coast of the U.S.
Public

Presented by: George Parsons, Professor, University of Delaware

With BOEM funding, University of Delaware surveyed more than 2,000 of the east coast
population to collect their response to simulations of offshore wind turbines. An objective was


https://www.boem.gov/Oil-and-Gas-Energy-Program/
https://www.boem.gov/Ocean-Science-2016-Apr-May-Jun/

to understand whether offshore wind energy development would cause changes in the likelihood
of tourists to visit beaches and what activities they engaged in while visiting. The results found
that people were most concerned with the impact of the viewscape when turbines were closer to
shore and 29 percent of the sample was concerned about impacts to marine life. The researchers
then examined if the person’s trip plans would change and looked at what factors influenced the
probability of canceling a trip. Seven percent of the sample said they’d take a special trip to the
beach to see the wind turbines. The final report will be available in 2017.

Comment: An attendee from Rhode Island mentioned that Block Island, which had a 5 turbine
wind energy facility constructed off its shores, had a record number of tourism this year and
hotels were full. Fishermen and others created new tours to bring visitors to view the offshore
wind facility. Ms. Stillings indicated that BOEM funded the next study, which Dr. Bidwell will
present on, to analyze the tourism and recreation impacts from this first U.S. offshore wind
project.

Analysis of the Effects of the Block Island Wind Farm on Rhode Island Recreation and Tourism

Presented by: David Bidwell, University of Rhode Island

University of Rhode formed a multidisciplinary team to collect the first empirical data on the
effects of an offshore wind farm on the local tourism and recreation. An objective is to identify
indicators that can be used to measure effects of other projects on tourism. The research team
will solicit input from community members to ensure that the data collected aligns with what the
business community believes is important to the Block Island tourism and recreation sectors.
Another aspect of the project is to capture people’s experience while at the coast and on the
water. For example, younger people may find a wind turbine a positive aspect because they
associate it with clean energy.

Introduction to BOEM Archeological Research

Presented by: James Moore, BOEM

Dr. Moore outlined the relevant laws and regulations (such as the National Historic Preservation
Act) that require BOEM to identify and consider effects to historic properties and which underlie
the archaeological studies conducted by the Bureau. Various survey methods and technologies
used to identify submerged archaeological sites were discussed followed by an overview of
recent archaeological studies in the Atlantic. These case studies highlight BOEM’s collaboration
with other Federal agencies that create efficiencies and provide needed data to inform the
bureau’s decision-making. Through collaboration with NOAA, Monitor National Marine
Sanctuary, BOEM has gathered baseline archaeological survey data for areas under consideration
for wind energy activities offshore Maryland, Virginia, and North Carolina. These surveys have



included direct investigation of potential targets by scientific divers to determine if they are
significant archaeological resources that should be avoided during development or if they are not
archaeological sites and therefore should not prevent development in a specific location.
Additionally, BOEM and NOAA are conducting a multi-year project to document the Battle of
the Atlantic by conducting archaeological investigation of both Axis and Allied losses during
World War 1l offshore North Carolina.

Panel Discussion:

A comment was made that the survey of attitudes toward wind farm perception were being
conducted in isolation of other important information, such as an understanding of energy use
and climate change impacts. This thought was echoed by another audience member that
indicated a greater need for social science studies. What do people think about energy? The
United States is in an energy transition.

We’re also at the point where we can start to collect baseline data to help answer if stakeholder
positions before a facility hold up after a project is completed. For example, impacts of offshore
wind energy facilities and coastal property values. Examining the impact of oil and gas platforms
off of California may be an interesting aspect to explore since over time, attitudes change as the
public became used to them. Another suggestion was to examine how on-shore wind facilities
have been accepted. Dr. Bidwell said they will look at on-shore, but tourism and recreation is
different on water and the potential symbolic feelings of the ocean need to be explored. An
audience member suggested sociocultural studies are needed to help understand a person’s
attachment to a place.

Paleochannels are submerged remnants of former river channels and drainages on the outer
continental shelf in areas that were once exposed as dry land during the last ice age. During
subsidence from rising sea levels these channel features are often filled with younger sediments
making them ideal targets for sand resource extraction. These features, however, are also often
considered to be archaeologically sensitive as the former inhabitants of this landscape often
lived, hunted, and conducted other activities near water sources. An attendee encouraged that
there be more formal coordination between BOEM programs to ensure that potential
archaeological sites are properly identified and protected during the designation of sand borrow
areas. BOEM acknowledged this comment and agreed to continue efforts to improve internal
coordination between program areas. Another attendee asked if BOEM coordinates with NOAA
given the wealth of ocean industry data they have. Dr. Brad Blyth, Branch Chief within
BOEM’s Environmental Studies Program that OCLSA requires coordination with NOAA and
USGS. Greater effort has been made in the last few years to improve coordination.



Marine Mammals

The Atlantic Marine Assessment Program for Protected Species (AMAPPS)

Presented by: Dr. Debra Palka, NOAA

The Atlantic Marine Assessment Program for Protected Species (AMAPPS) is a collaborative
effort between NOAA Fisheries (the Northeast and Southeast Fisheries Science Centers), US
Fish and Wildlife (USFWS), Bureau of Ocean Energy Management, and the US Navy. The
objectives are to collect data on abundance and distribution of marine mammals, sea turtles and
sea birds in the US Atlantic waters using a variety of methods: line and strip transect shipboard
and aerial surveys; passive acoustic hydrophones towed behind ships and mounted to the ocean
bottom; and tagging individuals with telemetry tags. Then, use these data to develop broad scale
abundance estimates and fine scale seasonal, spatially-explicit density maps (and estimates) that
incorporate habitat characteristics which put the distribution and abundance of the animals within
an ecosystem context. The goal is that these results are in a format that can be used for
management purposes and by the general public.

Since 2010, NOAA Fisheries conducted over 165,000 km of abundance line transect surveys
using ships and planes and identified nearly 20,000 harbor seals in photographed haul out sites,
and USFWS conducted over 104,000 km of abundance strip transect aerial surveys. Hundreds of
hours of towed passive acoustic data were collected during the visual surveys and at night on the
ships. Physical and biological characteristics were sampled using bongo nets, visual plankton
recorders, mid-water trawls, and conductivity-temperature-depth probes at several hundred
locations, and the surface water characteristics were recorded nearly continuously while the
EKG0 recorded backscatter of fauna in the water column. Other field efforts have attached
various types of telemetry tags to harbor seals (29) and loggerhead sea turtles (about 200). In
addition, static (e.g., bottom depth and slope) and dynamic (e.g., sea surface temperature,
primary productivity, and mixed layer depth) habitat information was downloaded via satellite to
update the ocean models along with field collected data.

As a result of integrating these newly collected data and applying distance sampling methods,
generalized additive models and hierarchical Bayesian models (draft seasonally spatially-explicit
density models) have been developed for 17 species of cetaceans. These data will be available
via a public website where a user can outline a region of interest, and derive the density and
abundance within this region along with being able to download the data. In addition, broad
scale abundance estimates of cetaceans and seals have been published. The acoustic signatures
of two beaked whale species have been characterized for the first time. New spawning grounds
of bluefin tuna have been discovered. New information on the distribution and diversity of salps
has also been discovered. Ongoing research includes documenting the spatial-temporal
distribution of loggerhead turtles using tag, visual survey and bycatch data; integrating shipboard
acoustic and visual data of deep diving species like sperm whales to develop a more precise and



accurate abundance estimate; improving and expanding spatial-temporal distribution models of
marine mammals, sea turtles, and sea birds; and integrating these distributions with the
distributions of the physical and biological characteristics of the ocean.

Field Studies of Whales, Dolphins, and Sea Turtles for Offshore Alternative Energy Planning in
Massachusetts

Presented by: Scott Kraus, New England Aquarium

The Bureau of Ocean and Energy Management (BOEM) designated two wind energy areas
(WEAS) in New England: one offshore of Massachusetts (MA WEA) and the other offshore of
both Rhode Island and Massachusetts (RIMA WEA). Under the National Environmental Policy
Act of 1969 (42 U.S.C. 4371 et seq.), BOEM and other relevant federal agencies are required to
conduct environmental assessments of offshore development and construction plans. Offshore
wind-energy planning and development is new in the United States and comprehensive
assessments of biological resources within wind energy areas are needed to identify and mitigate
potential effects of development on marine species.

The main objective of this study was to collect visual and acoustic baseline data on distribution,
abundance, and temporal occurrence patterns of marine mammals, in particular endangered
whales and sea turtles, in the MA WEA and RIMA WEA. Secondary objectives were: 1) to
assess the degree of inter-annual variability in animal distributions, and 2) to integrate aerial
survey, acoustic, and photographic survey data on endangered large whales and sea turtles to
provide an overview of habitat-use patterns.

A notable finding of this study was the consistent spring and summer presence of the relatively
large numbers and diversity of marine mammals in the area corroborated by both survey
methods. The aerial surveys collected a total of nearly a thousand records comprised of twelve
different species, representing both odontocetes and mysticetes, in all seasons of the year during
the study period. Six species of large whale and six species of delphinoids were observed during
the study. Sixteen species of cetaceans and sea turtles were categorized as common to abundant,
and another six as regular.

This study has made a major advance of marine mammal and sea turtle distribution and
abundance in a broad area south of Cape Cod and Rhode Island, in what was previously a largely
unsurveyed and uncharacterized habitat. In particular, it has revealed new information on right
whale habitat-use patterns, demonstrating consistent winter and spring use of portions of the SA.
However, given recent changing patterns of oceanography due to a changing climate, it is likely
that future marine mammal and sea turtle seasonal distribution and abundance patterns may shift.
Over the last five years, changes in right whale distribution and occurrence have occurred



throughout the Northwestern Atlantic. These ongoing changes argue for continued monitoring of
the WEAS’ marine fauna.

Determining Offshore use by Marine Mammals and Ambient Noise Levels using Passive
Acoustic Monitoring Offshore of Maryland

Presented by: Helen Bailey, University of Maryland Center for Environmental Science

As the focus of renewable energy in the United States turns to offshore wind facility
development, there is an increasing need for an understanding of potential noise impacts on
marine mammals. Pile-driving of offshore wind turbines produces loud, low frequency sound
that can travel great distances and could potentially harm or disturb marine mammals. As a
result, a critical first step is to understand the current baseline ambient noise levels and the
spatiotemporal distribution of marine species that could potentially be impacted. Little is known
about the year-round distribution of cetaceans offshore of Maryland, U.S.A. There is particular
concern regarding the potential overlap with the migratory routes of endangered whale species,
such as North Atlantic right whales (Eubalaena glacialis). We used passive acoustic monitoring
to characterize the soundscape and determine the seasonal occurrence of cetaceans in and around
the Maryland Offshore Wind Energy Area (WEA). We deployed Cornell University’s Marine
Autonomous Recording Units (MARUSs) to detect whales at ten sites and C-PODs (Cetacean
PODs, click detectors) to detect small cetaceans (dolphins and porpoises) at four sites ranging
from approximately 10 to 60 km offshore. Acoustic data were analyzed for the period November
2014 to February 2016.

The large whale species most frequently detected was the fin whale (Balaenoptera physalus),
followed by right, humpback (Megaptera novaeangliae), and minke (Balaenoptera acutorostrata)
whale. These whale species were all detected more frequently within and offshore of the
Maryland WEA compared to inshore of the WEA. There was a strong seasonal pattern with
whale calls being most frequently detected in the winter and spring, although fin and right
whales were detected year-round. The occurrence of right whales was highest during November
to March and peaked in February. From May to September, dolphins were detected during 99%
of days at the site closest to shore, predominantly during dawn and dusk, switching to increased
presence offshore in the winter months. Harbour porpoises (Phocoena phocoena) were mainly
detected in the Maryland WEA in November — May, and the occurrence of feeding buzzes (inter-
click interval <10 ms) indicated they were foraging 30-60% of the time they were there.
Limiting construction to periods when North Atlantic right whales are less likely to occur in the
vicinity of the WEA could reduce the potential impacts of wind facility development. However,
the year-round presence of cetaceans within the area indicates that at least some individuals may
be within the audible range of pile-driving sounds. Continued monitoring during wind facility
construction would help to determine the response of cetaceans to these sounds.



Passive Acoustic Surveys for Baleen Whales in the Virginia Offshore Wind Area

Presented by: Aaron Rice, Bioacoustics Research Program, Cornell University

Similar to many Mid-Atlantic States, little is known about the seasonal and spatial occurrence of
marine mammals off the coast of Virginia. This data gap presents a challenge for effective
marine spatial planning in the context of offshore wind energy development in the Virginia Wind
Energy Area. As with other forms of human activity in the ocean, wind energy development has
the potential to negatively affect marine mammals through increased ship traffic, construction
and operational noise. Consequently, collecting baseline data on spatial and temporal trends of
whale occurrence in these wind development areas is critical to minimize or mitigate risk to
protected species.

We deployed ten bottom mounted passive acoustic recorders off the coast of Virginia in two
spatial configurations. One series was deployed as a linear transect extending east from Norfolk
across the continental shelf. The other series was deployed as a synchronized localization array
within the wind energy area to acoustically localize calling marine mammals. We used a
combination of human and automated acoustic analysis approaches to describe occurrence of
four baleen whale species: fin whales (Balaenoptera physalus), humpback whales (Megaptera
novaeangliae), minke whales (Balaenoptera acutorostrata), and North Atlantic right whales
(Eubalaena glacialis).

Here, we report initial findings from the July 2014-May 2015 recording season. Right whales
were most common in the area in January through March, with low levels of presence from
October through April. Fin whales maintained a presence of greater than 50% of days of the
month in October, November, and January and February. Humpback whales had low levels of
presence in the fall, with some moderate (>30% of days) occurrence in January and April.
Minke whales were detected only on <10% of days in November. Preliminary analysis of whale
locations shows that whales are calling across the continental shelf, with no immediate signs of
habitat preference or association.

As we continue with the project and ongoing data analysis, the large geographic and temporal
scale of our study allows us to compare seasonal trends in whale presence in Virginia, as well as
inter-annual variability for this region. Our goals are to: 1) use these data to identify periods of
time with low whale occurrence to minimize any influence of construction behavior on their
occurrence and 2) collect baseline data to compare against changes in during and post-
construction occurrence to evaluate changes in whale ecology associated with wind farm
construction and operation. These results will help inform regulators and developers of highly
active seasonal periods, high-use regions or corridors, and frequency of off-season whale
presence so that adequate protection may be provided.



Large Scale Monitoring of Acoustic Soundscapes and Species Distribution Patterns across the
Western Atlantic Ocean

Presented by: Sofie Van Parijs, Northeast Fisheries Science Center, NOAA

Long term patterns and changes in distribution and movement throughout the Western Atlantic
Ocean of baleen whales and odontocetes are being monitored using a variety of passive acoustic
recorders. Historical data compiled from a large scale collaborative project examining data from
2006 to 2014 shows that North Atlantic right whales can be tracked throughout their migration
northward in the spring and southward in the winter. Additionally, they are widely distributed
throughout their entire range in winter months. Recent distributional changes in their use of
certain areas since late 2010 show an increased acoustic presence in the mid-Atlantic region.
Current efforts, funded primarily by BOEM, will continue to monitor the movement patterns of
right whales, as well as sei, fin, humpback and blue whales from 2014 to late 2018. The BOEM
funded shelf break acoustic ecology program which focuses on recording the entire frequency
band used by marine animals started in 2015 with 3 High Frequency Recording Packages
(HARPs) being deployed on the shelf break along Georges Bank. A further deployment of 8
HARPs stretching from Georges Bank in the Northeast US to the shelf break off Florida in the
Southeast US aim to collect baseline information on the soundscape and species composition in
these areas until 2019. Preliminary data from Georges Bank shows clear differences in beaked
whale species composition in each shelf break canyon and variation in sperm whale occurrence.
Ambient noise curves show how there are clear variations in the level of anthropogenic noise,
biological noise (such as currents and weather) and presence of “clouds” of low frequency
species, such as fin whales, between sites. The final analyses of the shelf break acoustic ecology
program will allow an understanding of how the species composition and sound field in this
region changes over time as well as whether there are changes resulting from the introduction of
new anthropogenic noise sources or activities. This long term big picture view of species
presence and movements is aimed at being able to improve our capacity to infer whether
observed changes are a result of ecological, climatological or anthropogenic factors. In addition
this big picture view is only possible through data sharing of multiple smaller scale projects
funded by many federal agencies.

Panel Discussion:

Q: Will online data from ocean data web portals have been used or integrated in the studies
being done regarding marine mammals?

A: They are looking at how to pull that data together, along with data from Duke University and
AMAPPS, and it is a work in progress. Duke’s data is older, which is providing some
challenges. NMFS and Duke are looking at how to best incorporate the Duke data with
AMAPPS data, and then continue to update their data collection format to be compatible. Some
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of this data is “presence-only” data, and it is really “presence-absence” data that helps inform
and train models. These represent three different model approaches and that there is an effort to
ultimately compare and contrast these approaches.

Q: How are surveys timed, regarding North Atlantic right whale, and whether passive acoustic
monitors should be incorporated during all survey operations to allow for the detection of North
Atlantic right whales?

A: Including passive acoustic monitoring during daylight operations has been considered, but it
is important to keep in mind that these animals are inherently cryptic, both visually and
acoustically. NARWSs vocalize mostly during dusk and dawn, so passive acoustic techniques are
not very helpful during the day, and have already been incorporated as a requirement for any
night time survey operations. The siting of the WEAs and BOEM’s standard operating
conditions aim to avoid high densities of animals during sensitive times, since avoiding the
potential of ever coming across any individual NARW at any time is practically impossible.

Q: Is the entire population of North Atlantic right whales moving, or are there sub-movements
of distinct genetic or geographic groups?

A: There are no detailed genetic studies on North Atlantic right whales, but from what we do
know, there are no subgroups. The entire population is related. Our understanding of North
Atlantic right whale distribution assumes historical pastures, and assumes their distribution is
mostly related to food. It may be more climatological or otherwise complex, and as such, is not
an area of certainty.

Q: Does this data provide some information about where best to have wind development
activities? How many single installed turbines it would take before one could reasonably
determine if there is a change from the background level of distribution shifts, or otherwise be
able to pick out the specific level of effect/impact from such structures?

A: The siting of the WEAs and BOEM’s standard operating conditions aim to avoid high
densities of animals during sensitive times; other than that, there is currently no data that relates
how NARWS respond to wind development activities. To answer the second question, this was
an excellent question, and recommended attending a planned BOEM workshop in 2017 where
BOEM is hoping to work with stakeholders to design a biological research framework to collect
pre, during and post wind facility construction data to inform this question. At this stage, no one
is sure of the answer, but in her opinion, the number is greater than 5, the current number
offshore wind turbines installed on the Atlantic OCS. This is also about cumulative effects over
distance. Most likely there will not be a mortality issue with marine mammals, but there could
be a behavioral response, and if so, it could perhaps go beyond 20 km for a few days. Artificial
reef effects could increase marine mammal activity later. She noted that there is more than one
stressor, i.e., there could potentially be more than one wind farm in the range of a marine
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mammal in many scenarios of wind development on the Atlantic OCS, and that these need to be
considered.

Q: Regarding modeling North Atlantic right whale distribution during G & G surveying,
monitors are required. Does information from the monitoring feed into any of these studies and
current modeling efforts?

A: Not yet, but that it has been talked about and that they have reached a point in time in which
to start pulling that sort of data together.

Environmental Stressors

Overview of BOEM’s Real-Time Opportunity for Development of Environmental Observations
(RODEO) Program

Presented by: Anwar Khan, HDR Engineering; Jamey Elliot, HDR Engineering, James Miller,
URI; and Kevin Smith, Fugro

The program Real-Time Opportunity for Development of Environmental Observations
(RODEO) is designed to assess direct, real-time measurements of the nature, intensity, and
duration of potential stressors during the construction and initial operations of proposed offshore
wind facilities. The program also includes recording of direct observations during testing of
monitoring equipment that may be used during future offshore development to measure or
monitor activities and their impact producing factors. Data collected will be used to support
analysis and modeling to evaluate effects or impacts from future offshore activities.

Three separate phases of environmental monitoring in and around the Block Island Wind Farm
(BWIF) Project area were conducted under the RODEOQO Program. First, the installation of the
foundations was observed in summer/fall of 2015. Cable installation between the mainland and
Block Island was observed in June 2016. The installation of the towers was observed in August
2016. Monitoring of the activities includes visual, turbine foundation scour, seafloor disturbance
and recovery, airborne noise, and underwater sound. Monitoring data will be used to support
assessment of short-, mid-, and long-term environmental impacts.

Visual monitoring involved recording the type and duration of activities that occurred during
jacket installation, wind turbine construction, and cable laying activities. The observations
included the type of construction and duration, support vessels, weather, and other impact
producing factors. Monitoring of the submarine cable laying from mainland to Block Island
included the cable pull at each end and the cable laying. Visual observations were collected for
the construction wind turbine generator 2 through completion of wind turbine generator 4.
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Aerial and underwater acoustic monitoring was conducted during pile driving operations
associated with the installation of the foundations in 2015. Pile driving generates intense sound,
pulsating in nature at close range, which radiates into the surrounding air, water and sediment.
Our team collected acoustic and seismic data ranging from 500 m to 15 km using moored
vertical arrays of hydrophones, a towed array, tetrahedral array near the seafloor, 3-axis
geophone on the seafloor, and air noise measurement systems.

Sediment disturbance and seafloor recovery is currently being evaluated through measuring
seafloor disturbance from construction, monitoring seafloor recovery rates, observing seafloor
disturbance during cable installation, and scour monitoring sensor testing.

The newly installed turbines are expected to start operations in December 2016. Under the
RODEO Program, visual, airborne noise, underwater sound, benthic monitoring data will be
collected. Marine mammal monitoring and evaluation of acoustic data is also planned.

Electromagnetic Field Impacts on Elasmobranch and American Lobster Movement and
Migration from Direct Current Cables

Presented by: John King, University of Rhode Island

Electromagnetic fields are a concern for species that may use magnetic fields for migration. In
the study, electromagnetic field effects on elasmobranch and American lobster movement, and
by inference possible impacts on migration from Direct Current cables, were examined. We
studied the effects of a high voltage direct current cable (HVDC) on lobster and skates. The field
emitted by the Cross Sound cable outside of New Haven Harbor in Connecticut was surveyed
using a “SEMLA” sensor consisting of a 3-axis electrode and fluxgate magnetometer. Based on
the survey data we selected a study site on the cable and an adjacent control site off the cable.
For this project, we built two mesh-lined cages and deployed one on the cable and one at the
reference site in August/September 2016. Acoustic telemetry tags that generated a unique signal
were attached to individual lobsters and skates. Their movements were tracked by using
hydrophone receivers placed on the frame of the cage. The accuracy of the recorded movements
was ~10cm. We are currently analyzing this data for evidence of effects on behavior due to
EMF generated by the DC cable. In addition, the measurements of electric and magnetic fields
are being incorporated into a predictive model (COMSOL) to evaluate and predict emissions
from other cables.

Panel Discussion:

During the panel discussion, the audience asked several clarifying questions about the
technology including how much energy is being produced, safety concerns, what type of pile
driving system was monitored, and details as to the foundation type at Block Island Wind Farm.
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In general, the focus of this forum was on the science and not policy or engineering, so some
questions could not be directly answered. The Block Island Wind Farm used a jacket structure
with four legs and the piles driven are of comparable size to those used in Europe, e.g., 60 inch
diameter. As part of the underwater acoustic analyses, the effect of depth on sound levels is
being examined. During collection of the acoustic data, measurements were not taken within
500 meters due to restrictions by the US Coast Guard. In the future, measurements closer to the
sound source should be collected.

Clarifying questions were asked about the electromagnetic field study including the choice of
species, whether other species could be considered for study, and whether the cage had effects on
behavior. Skates are known to be sensitive to EMF and thus were selected, and lobsters were
selected because fishermen were most concerned with them due to their economic importance
and known migratory behavior on the sea bottom. Generally, behavior did not seem to be
affected, but there was one hypoxic event that killed some lobster. The animals were subjected
to acclimation periods in tanks after being tagged. Scallops were suggested as a potential species
for future study.

An audience member suggested that these experiments be conducted on the cable between Block
Island and the mainland. In response, measurements of the electric and magnetic fields are
planned. Whether more detailed experiments will be performed depends on these measurements.

An audience member asked why these EMF studies were being done, and for how long, since
Europe did a lot of EMF studies without finding anything conclusive, with uncertainty in both
humans and animals. In response, while those studies found no impacts, effects have been
measured. Here in the US, fishermen are immensely concerned about this and fear effects on
lobster migration. All of the European research on this topic was on alternating current cables,
and that this was the first study with a direct current cable. In addition, it takes many repetitions
to be able to statistically determine that there are “no effects” and if you have a species that is not
sensitive; it is still harder to do enough repetitions to come to the conclusion of no response.

The panel discussed what more data they would like to have collected. James Miller regretted
not getting acoustic readings from 30 km and perhaps even 50 km from the pile-driving, with

hydrophones. Kevin Smith would like to develop better backscatter multibeam surveys, more
technology testing, and refine the collecting and interpreting of data.

Marine and Coastal Birds

Introduction to BOEM’s Avian Research Strategy

Presented by: David Bigger, BOEM
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Discussions during the USFWS Marine Bird Science and Offshore Wind Workshop and the
BOEM Atlantic Wind Energy Workshop in 2011 identified several information gaps and needs
to inform BOEM'’s process for offshore wind energy development on the Atlantic OCS. Soon
after those workshops, BOEM developed an avian research strategy that includes identifying
which species populations on the Atlantic OCS are vulnerable to collision and displacement by
offshore wind facilities; finding out where they are and where they are not; describing how they
move through the area; and understanding how individuals respond to development. In this
session, our expert panel shares findings from BOEM funded research aimed at filling
information gaps. The panelists Brian Kinlan, Tim White, Andrew Gilbert, and Julia Robinson
Willmott, will give a short presentation. Afterwards, there will be a discussion of future avenues
of research with the panelists.

Mapping and Modelling Distribution and Abundance of Seabirds

Presented by: Brian Kinlan, NOAA

Environmental assessments of ocean energy projects must consider different types of potential
impacts (e.g., collision, displacement), different phases of construction and operation, differing
technologies, and differing ecological and oceanographic contexts, leading to a complex
planning problem. Moreover, since ocean energy facilities remain in operation for several
decades or more, careful spatial planning is essential to minimize conflicts between these
installations and seabird habitat. In the last 5 years, statistical models of seabirds have emerged
as critical spatial planning tools for ocean energy siting and environmental assessment. We
show how spatial models of seabird distribution and abundance have been, or are anticipated to
be, incorporated into planning processes in these diverse contexts. We compare and contrast
development and application of seabird models for ocean renewable energy spatial planning on
the US Atlantic coast. This synthesis includes maps and data showing predicted occurrence and
abundance for over 40 seabird species on the Atlantic OCS. These maps and data are available
on Mid-Atlantic Regional Council on the Ocean (MARCQO) Ocean Planning Data Portal and
Northeast Regional Ocean Council (NROC) Ocean Planning Data Portal, NOAA NCCOS and
BOEM’s websites. Data this study used is in the USFWS Information and Planning and
Conservation (IPaC) tool to show potential presence of migratory birds on the Atlantic OCS.
We also developed an approach to estimate the statistical power of discrete survey events to
identify species-specific hotspots and coldspots of long-term seabird abundance in marine
environments. Using 30 years of seabird data collected of the Atlantic, we developed a practical
approach to estimate the amount of sampling effort required for sufficient statistical power to
identify species-specific hotspots and coldspots. In addition, we developed a method for testing
the statistical significance of possible hotspots and coldspots. We show how this power analysis
approach would fit in a general framework for avian survey design, and discuss implications of
model assumptions and results.
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Surveys off Massachusetts

Presented by: Tim White, BOEM

We conducted thirty-eight (38) aerial surveys of seabirds south of the islands of Nantucket and
Martha’s Vineyard, Massachusetts between 22 November 2011 and 14 January, 2015. The study
area, which extends approximately 85 km offshore to the 60-m depth contour, has been
designated as a “Wind Energy Area” (WEA) by the federal Bureau of Ocean Energy
Management. We sampled approximately 23,000 linear km of transect over the three years. We
mapped the distribution of all birds from data sampled along standardized strip transects. One of
our goals was to detect the presence of persistent “Hotspots” of seabird activity; that is, locations
where larger than average aggregations of seabirds occurred on a regular or repeated basis. We
identified two Hotspots of seabird abundance: one near the western edge of the Nantucket
Shoals, consisting mainly of Long-tailed Ducks and White-winged Scoters during winter, and
Common and Roseate Terns during spring, and a second one in the Muskeget Channel area,
consisting of scoters, eiders, loons, and terns.

Spatial use of the Atlantic OCS by Vulnerable Marine Birds

Presented by: Andrew Gilbert, Biodiversity Research Institute

Offshore wind energy is one of the fastest-growing sectors of world energy development,
offering a clean abundant source of electricity to meet power demands. Offshore wind facilities,
however, may impact many bird species via increased mortality due to turbine collisions,
effective habitat loss through avoidance/displacement, and increased energetic costs by altering
behavior and flight pathways. To evaluate the potential for effects on marine birds posed by wind
turbines in Federal waters (>5.6 km from shore), there is a need to collect information on the
distribution and movements of a broad suite of birds in these areas. Our project evaluated the
fine-scale occurrence and movement patterns of three potentially vulnerable diving bird species
with different flight and foraging characteristics in the near-coastal federal waters of the U.S.
mid-Atlantic area (North Carolina to New York). We used satellite transmitters to track the
winter movements of Northern Gannets (n=75) and Red-throated Loons (n=86) during 2012-
2016, and Surf Scoters (n=186) during 2011-2016 in mid-Atlantic waters, and their migrations to
and from their northern breeding areas. We used dynamic Brownian bridge movement analysis
to estimate the use of winter and migration habitat. All three species made heavy use of the
major bays of the mid-Atlantic (Chesapeake, Delaware, and Pamlico Sound) in winter. Northern
Gannets ranged much wider than the other two species, with their distribution including nearly
all coastal areas of the Atlantic coast and Gulf of Mexico. Red-throated Loons and Surf Scoters
were more tied to bays, with some additional core use along Long Island and Cape Cod. Spring
and fall migrations were different among all three species, and even within species, with some
apparent differences in movements between sexes. Data derived from this project are designed
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to inform the permitting process, and regulation of future offshore wind development in the
Atlantic region and provide important information on key habitat use and migration of a suite of
species with different ecological niches.

New Technologies and Approaches for Characterizing Bird Exposure to Offshore Energy on
the OCS

Presented by: Julia Robinson Willmott, Normandeau

Normandeau Associates has a long history in developing effective methods for collecting and
interpreting data on animal presence, abundance, and behavior in the offshore environment.
Many research projects have been directly funded by BOEM and three such studies are
represented within this presentation.

High resolution aerial digital imagery is a broad-scale survey method widely used in Europe, but
at the time of our study it was untested in the USA. We used high altitude aerial digital surveys
to collect data on birds, marine mammals and turtles. Surveys were carried out in synchrony
with traditional visual survey methods from boats and aircraft, providing the first direct
comparison of resulting density estimates and success in species identification across all three
methods. We found that the only method not to significantly underestimate turtle abundance was
high resolution digital imagery, which found four times more turtles than aerial visual surveys
and ten times more turtles than boat-based surveys. The study also highlighted the effects of
attraction and repulsion on density and behavior caused by the proximity of visual survey
vessels, key information to interpret data and assess impacts.

The second study presented here is the development of an acoustic and thermographic
monitoring system to collect data on bird and bat presence and activity in the offshore
environment. The system was first tested at a terrestrial wind facility, and then moved 29 miles
offshore of North Carolina. The resulting data, collected over more than a year, show seasonal
and weather-related bird and bat presence and activity, a unique insight into migrant passerine
activity and important variation in weather-related bird flight behavior regarding timing, altitude,
bearing and speed.

Making the best use of existing data on the diverse ecological and biological traits of birds in the
offshore environment improves our understanding for the potential of population-level impacts
from collision or displacement and helps to inform responsible siting of offshore wind projects.
We therefore collected published information on 177 bird species found in the Atlantic Outer
Continental Shelf (AOCS) to develop novel indices of sensitivity to developments within three
categories. The population sensitivity index depended on the proportion of global range within
the AOCS, abundance, and reproductive rate. The collision sensitivity index considered
behavioral traits that contribute to collision risk, such as the amount of time spent in flight and
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within the rotor swept zone, and evidence for macro-avoidance behavior. The displacement
sensitivity index distinguished habitat generalists from specialists and likely impact of
displacement on foraging success. A combined sensitivity index shows that bird species differ
by orders of magnitude in their likely sensitivity to offshore wind developments and provides an
objective means for assessing and comparing impact across sites and designing mitigation
measures.

Panel Discussion:

Q: For the distribution and relative abundance models, do you check the accuracy of the models
through a verification process, like looking at subsequent data? Does your model take into
account anomalous range extension like the razor bills we heard about, which may be due to
climate change?

A: The methodology uses an iterative fitting method that holds some data back for verification,
and for each iteration, we used statistics for verification. We have not used actual ground-truth
verification through additional survey work, but we may in the future. Comparison with
telemetry data may be used for verification too. For climate change, should look at the
climatological pattern and predict future changes for the long range risk assessment such as wind
facility siting. There is the potential for episodic events that should be taken into consideration
for risk assessment, but the model does not include these. Some year-to-year effects and climate
oscillations show variability and we can use this data to diagnose effects on some species that
seem to be affected by climate and these species may warrant more study.

Q: Have you controlled for some of the biases in data collection in the modeling? Did you
examine the effects of different parameters when modeling your data?

A: We used a hierarchy of effects starting with platform, then survey, and then transects, which
includes things like observer difference and sea state differences. We do see effects such as
some species are more likely to flush for a boat survey rather than an aerial survey. We are not
able to take advantage of more modern techniques such as resurveying to understand availability
and detectability which is needed to get absolute abundance. We report results as relative
abundance rather than absolute abundance, so results need to be evaluated in a relative way.

Q: What are your thoughts about survey designs that examine pre-, during, and post-
construction avian assessments?

A: Europe has gone to high-definition aerial surveys that fly at altitude above the turbines so
you can do pre- and post-construction surveys and results are comparable. Boat surveys still
have utility because you can capture behavior information. High resolution surveys also need to
extend beyond one or two years after construction. For example, it may take a while for mussel
beds to recover, you may need 4-5 years or more of data to fully understand the effects and
recovery.
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Q: What is the image resolution and could we use it to look at human activities?

A: Our resolution is 1.5 cm and the footprint of the image is 650 meters. We’ve observed
human activities along the coast, but we did not record those observations.

Q: One action in the Mid-Atlantic Ocean Action plan is to increase understanding of shifting
patterns of distribution in response to climate change. What can we do, looking into the future,
to understand past shifts and to look to the future?

A: Temporal shifts can be looked at through taking time slices and making comparisons of hot
spots for example. Modeling reveals hypotheses as to mechanisms and could form the basis for
forward looking models. There is good work going on to downscale global climate models and
to look at historical time series to look at fine scale oceanography and changes since 1900-1950.
We may be able to predict a hot spot location 50 years from now using the climate information.

In Europe, in the year 2000, a project was initiated to predict habitat shifts from climate change
and to identify future areas for habitat conservation before the shift in a species occurred. For
some, you cannot help and there is a potential catastrophic result.

It is an incredibly complex question. Hotspots of birds track prey distribution and shifts in fish
stocks including forage fish can be used to predict shifts for birds. There are recognized shifts in
the core abundance of species. Telemetry may be used to track the shift in movements.

Fish Acoustics Panel

The fish acoustics panel was centered around the theme of trying to better communicate and
understand what BOEM has done and what BOEM should be doing to better understand not only
what fish species may be affected by noise generated by offshore wind energy development
activities, but also how the various fish species may be impacted.

Brian Hooker gave a brief overview of BOEM’s Renewable Energy Program’s fisheries studies
to date which include fish telemetry studies as well as lobster surveys. Potential impact
producing factors from activities in support of site characterization, site assessment, and
construction and operations were also presented. Lastly, a study idea regarding fish acoustics
was presented.

Following Mr. Hooker’s presentation, Dr. David Zeddies presented an overview of hearing in
fish and invertebrates. The presentation explained the various pathways that fish and
invertebrates experience sound in the marine environment. Dr. Aaron Rice then explained how
fish could be impacted by anthropogenic noise in the marine environment. He explained the
frequencies of soniferous fish communication and physical trauma that could occur under some
sound pressure levels and frequencies. Dr. Rice also presented some of the results of baseline
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acoustic measurements that Cornell Cooperative Extension completed for BOEM in 2015.
Dr. Rice also then presented some data gaps regarding impacts to marine fish and invertebrates
from sound.

Lastly, Dr. Vince Guida and Dr. Beth Phelan presented information that they’ve collected
regarding the biogeography of fish susceptible to noise from renewable energy activities and
research that they have done with black sea bass. Dr. Guida showed the overlap of renewable
energy lease areas with cod, haddock, black sea bass, weakfish, and croaker. The conclusion
was that black sea bass were present in wind energy areas (highest occurrence offshore New
Jersey, Delaware, and Maryland) in the warm season (summer/fall) and the weakfish and croaker
were prevalent in wind energy areas on the warm season from New Jersey south. Dr. Phelan
then presented on the work of auditory thresholds for black sea bass, weakfish, and croaker as
well as the capabilities of the JJ Howard Marine Lab’s ability to study black sea bass (and other
fish behavior) when exposed to different stimuli.

The presentations clearly showed what studies BOEM and others have done to date, the
identification of fish species that might be susceptible to noise impacts from renewable energy
development, and studies that are necessary for better understanding the impacts.

The panel discussion was lead by Mr. Hooker and began by asking each of the panelists what
BOEM needed to know about fish and acoustics. The responses included:

e Directional masking is important to understand and is completely unknown,

e There is an immediate potential for harm during construction and potential behavior
response during operation.

e Ecology and ecological consequences is important to know.

e Are fish adaptable?

e To what degree is masking going to be a population impact?

e Need to know construction noise versus operational noise.

e Speculation is all very interesting but pile driving is the biggest concern for fish auditory
harm.

e Initial mortality is not the biggest issue. The biggest issue is behavioral change, feeding,
spawning etc.

e Anaquarium is at least a place to start experiments

The audience was then brought into the discussion. A summary of questions and answers from
audience members included:
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Q: Big difference between acute impacts versus initial or long-term displacement from
construction activities. Has science been done on “displacement” and “return?” Has science
been done on locational response and recovery?

A: Some recent European studies have shown cod returned and increased at an installation site.
It was a snapshot study that likely did not consider all possible questions. It’s a question of
whether we are willing to take a short-term decrease in abundance or chance a long-term impact.
European studies were not necessary designed to help answer this question. They generally
found that fish increased within 20 m around foundation, but less conclusive outside this area.

Q: For Block Island installation is operational noise at industry scale stressful to fish?

A: No studies have been completed yet. BOEM is looking at that question through the acoustic
monitoring with the RODEO program. The physics work to be able to look at this question in a
lab that can reproduce particle motion measured in the field. Producing a sound field that you
want is difficult and involves questions of lab versus field experiments.

Q: Does masking occur from pile driving or from operational noise?

A: Injury is fairly easy to predict. Behavior changes and their consequence are unknown. There
is some operational overlap of low frequency with hearing ability of certain species such as cod.

Q: What about decommissioning? Explosives will kill fish.

A: Decommissioning will take place twenty years in the future and may not require explosives.
There are a number of cutting techniques currently being used so explosive removal may not be
necessary.

Q: Is BOEM evaluating noise abatement for fish during construction?

A: Although there are a few possible techniques, e.g. bubble curtains or air space, no abatement
was used during Block Island installation and there were no observed fish kills and fishing is

active in the area.

The audience was thanked for their participation and the panel was concluded.
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Marine Minerals Program

A Review of Marine Minerals Science Strategy and Studies

Presented by: Jennifer Bucatari, BOEM

This presentation outlined the structure and participants within the Bureau’s Marine Minerals
Program (MMP). The employees involved with the program are spread out over various
Divisions at the Headquarters level along with the Regions (GOM and Pacific). BOEM has
spent over $40 million on non-energy OCS resources since 1992. This funding includes more
than 40 site-specific and programmatic studies in various topical areas relevant to the MMP.
Historically there was a heavy focus on physical oceanography studies however more recently
this has shifted to expanded resource evaluations, benthic assessment and recovery and
endangered species. Jennifer discussed several ongoing studies including:

Natural Habitat Associations and the Effects of Dredging on Fish at the Canaveral

Shoals, East-central Florida. Navy Interagency Agreement; Glider-based fish tracking

» Sediment sorting during coastal restoration projects: implications for resource
management, environmental impacts, and multiple use conflicts

» Discerning behavioral patterns of sea turtles in the Northern Gulf of Mexico to inform
management decisions

» Development of a Decision Support Tool To Reduce Sea Turtle Dredging Entrainment

Risk (find storyboard for this project here: http://arcg.is/298s5B0O)

Jennifer concluded her presentation with the mention of several new starts for FY17 and a
request for ideas/input from stakeholders for consideration in future MMP science strategies.

Preliminary Results of BOEM’s Atlantic Sand Assessment Project, Location and Quantity of
Coastal Restoration Mineral Resources on the Atlantic OCS

Presented by: Beau Southard, CB&I

This presentation described the goals, planning, execution, and preliminary results of the Atlantic
Sand Assessment Project (ASAP). The ASAP project is funded through appropriations resulting
from the impacts of Hurricane Sandy. $13.6 million of Hurricane Sandy funding was allocated to
the MMP. The ASAP project consists of a desktop research and stakeholder engagement phase,
a reconnaissance-level offshore mineral resource investigation, and a design-level offshore
mineral resource investigation that began in winter 2014. A total of 6,177 km of geophysical
surveys (interferometric sonar, sub-bottom, sidescan and magnetometer surveys) and 350
geological surveys (cores and surface) have been completed. This project has identified tens of
millions of cubic yards of Atlantic OCS mineral resources for use in future shore protection and
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coastal restoration projects. This is an ongoing effort with more collection of design-level
geophysical and geological data to occur. This project is crucial to BOEM’s ability to manage
OCS resources on a regional scale for future renourishment efforts and emergency response.

A National Outer Continental Shelf Sand / Sediment Inventory - Marine Minerals Geospatial
and Information System

Presented by: Leighann Brandt, BOEM

A summary of MMP’s Geospatial Information System (GIS) efforts and the status of its current
data repository were presented. BOEM’s geodatabase is still a prototype, and the data are still
being developed. The database focuses on the Atlantic and Gulf OCS resources. Primarily,
BOEM is seeking to incorporate data from all of their cooperative agreements and derived
datasets from resource evaluation projects like the Atlantic Sand Assessment Project into a
relational database system. Specifically, the geodatabase will include digitally-derived data sets
linked to source data documentation. In addition to data collected and maintained by BOEM, the
geodatabase will also leverage other agency datasets, including those from the U.S. Geological
Survey (USGS), NOAA and USACE. The database is meant to assist BOEM and other potential
users with information on where compatible sand / sediment resources are located on the OCS to
support coastal restoration and marine spatial planning.

Characteristics of Sounds Emitted During High-Resolution Marine Geophysical Surveys

Presented by: Steven E. Crocker, Naval Undersea Warfare Center, Underwater Sound Reference
Division

Scientific questions regarding the impact of noise in the marine environment have resulted in an
increasing number of regulatory requirements and precautionary mitigation strategies to reduce
the risk associated with high-resolution marine geophysical surveys performed in U.S. waters.
However, data to estimate the ecological risk associated with the operation of a given high
resolution survey system are frequently lacking. The Naval Undersea Warfare Center Division
Newport (NUWCDIVNPT) conducted a study to quantity characteristics of sounds radiated by a
variety of commercial marine geophysical survey systems including boomers, sparkers, airguns,
chirp profilers, side-scan sonars, and multibeam bathymetric echosounders. Calibrated acoustic
data including source levels, intensity spectra, and beam patterns were acquired for a total of 18
different marine survey systems. This presentation presented the analysis of a calibrated acoustic
dataset collected to support future permit applications and in situ measurements in coastal
U.S. waters. The report referenced in this presentation is available here:
https://www.data.boem.gov/PI/PDFImages/ESPIS/5/5551.pdf.  In addition, a database of
calibrated acoustic waveform data was delivered to BOEM to aid in future studies to understand
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the potential ecological risks posed by the operation of certain high-resolution marine
geophysical survey systems.

Ecological Function and Recovery of Biological Communities within Dredged Ridge-Swale
Habitats in the South-Atlantic Bight

Presented by: D. J. Murie, University of Florida, School of Forest Resources and Conservation
Program of Fisheries and Aquatic Sciences

The effects and recovery of sand dredging operations on biological communities of submerged
ridge-swale habitats in coastal waters, and the recovery of these communities through time, are
being examined off the east coast of Florida during 2013-2019. The study goals are: 1) to
quantify the unique functional ecosystem services of submerged ridge-swale habitats in the
South Atlantic Bight; 2) to determine the functional, biological services that are potentially
compromised by dredging of sand from these habitats and determine the degree of impact; and 3)
to investigate the mechanisms of recovery of invertebrate and fish communities associated with
ridge-swale habitats post-dredging. Biological assemblages from plankton to predatory fishes
are being sampled on an annual, seasonal, and diel (day-night) basis to aid our understanding of
key functions and processes. Our approach is to examine trophic interactions among biota with a
focus on the dynamics of prey availability, patterns of habitat use, changes in carbon
assimilation, and isotopic and bioenergetic coupling. Fish use of these habitats is being assessed
using bottom trawling, along with acoustic telemetry, which allows tracking of fish movement
and habitat occupancy in ridge-swale areas. Potential prey are being sampled using the trawls, as
well as plankton tows and benthic grabs. Effects of water characteristics, currents, and sediment
type are being incorporated into fish distribution models. Functional components of the
biological communities are being integrated into a ridge-swale ecosystem model using Ecopath
with Ecosim, using Ecospace to assess the perturbation to the system due to dredging. This study
IS ongoing.

Panel Discussion: There was no panel discussion due to time constraints.
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Future Needs

The final session of the Forum focused on gathering feedback from the participants, particularly
seeking future science directions. Dr. Brad Blythe introduced the session and reviewed the
mission and goals of the Environmental Studies Program. He then gave a brief synopsis of
BOEM studies proposed for FY 2017 and FY 2018 in the Atlantic Region. Participants broke
out into four groups and shared their thoughts about future directions for BOEM research.
Following is a synthesis of the comments received, grouped by themes.

General

BOEM should use regulations and policy as a framework to identify critical areas of uncertainty
and guide research. BOEM should consider what the need is in the scientific community.
Population consequences of disturbance should be used as well as ecological functions of
species. BOEM should identify useful indicator taxa. Baseline gaps should be identified and
filled. Data collection should consider using drones for survey work. Resources should be
ranked based on risk (can it recover) and understanding trade-offs, which can be used to assist in
micrositing, for example, the onshore wind tool.

BOEM should consider subsistence activities in the Atlantic and Gulf of Mexico, paleochannels
for their potential historic resources, and appropriate buffers for cultural and hardbottom
resources.

Renewable Energy Program

Some areas that BOEM should consider are ship traffic, particularly indirect impacts from
projects, especially during construction; infrastructure and supply chain, such as availability and
capacity and consequences to construction times; and compatibilities and competition between
offshore energy programs in the USA/International, e.g., availability of large vessels. Studies
should be undertaken that focus on gravity-based foundations of offshore wind farms, for
example how they interact with sediment types. Decommissioning of marine infrastructure and
impacts to other OCS uses should be examined.

To improve our understanding of the effects of wind development, we need to recognize the
difference between short-term vs. long-term impacts, for example construction noise vs.
operational noise. Also, immediate effects may lessen over time; therefore, we should conduct
longer term post construction monitoring to see if there is recovery of species that left the area,
for example. We should also improve our risk assessments; some animals identified as high risk
because of a lack of information rather than an actual risk. Lessons can be learned from studying
Block Island, including monitoring results and best practices.
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Additional areas of study of marine birds were identified including underwater sound impacts to
diving birds, expanding telemetry studies into the South Atlantic for multiple species such as the
Sheerwater, attaching tags on birds with altimeters to understand flight height or diving depth,
and perhaps testing fish tags on sea bird legs to take advantage of the existing telemetry network.

Marine Minerals Program

Some comments were focused on the Marine Minerals Program. Some areas for future study
included additional sand resource evaluation studies, understanding the economics of sand
resources and the return on investment. The interactions between offshore dredging and
commercial fisheries, especially Rhode Island, should include fishing stakeholders, including
fisheries working groups and advisory committees in the study design and implementation.
Another area of interest is how sand shoals change from south to north along the Atlantic Coast
and investigations should not focus on individual shoals in isolation.

Conventional Energy Program

For conventional energy, the deepwater canyons are of particular interest and additional study of
the connectivity between canyons is needed.

Climate Change

BOEM along with other Federal agencies should acquire long term biological data on breeding,
wintering, or migratory stopover locations to understand changes due to climate. This applies to
coastal and marine birds, as well as cetaceans like the sperm whale. For social science, the
community benefits of renewable energy as well as detriments including climate change should
be considered.

Sound

Soundscape should be considered as a habitat and BOEM can use marine spatial planning and
the International Maritime Organization classification of ships to help identify effects of sound.
BOEM should us a broader approach to address issues like sound; rather than focusing on short
term impacts should evaluate the stressor in terms of the larger context in both space and time,
e.g., shipping getting louder. In addition to putting sound into this larger context, work should
be done to find trends in this context in order to develop a better and more predictive
understanding of possible future scenarios. Science in support of EA/EIS, e.g., sound sources
(propagation) should include what is being mitigated and impacts to resources. Mitigation
should be evaluated as to how effective and did it impact the activity (e.g., spreading surveys
out).
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Fish

A comparative risk framework should be considered, for example, what are the stressors to fish
and uncertainties in risk? BOEM should include a focus on listed species such as Sturgeon.
Forage fish are also important to study. Functionally comparable species should be examined
such as those dependent on hard bottom, is there a seasonal need? BOEM should consider the
cumulative dynamic, for example fish and the effects of BOEM activities in conjunction with
NOAA responsibilities for fisheries. BOEM should develop standardized methods and
measurement capabilities of particle motion to evaluate impacts on fish from sound.

Communication

There is a disconnect between the public and the available knowledge; increased communication
and outreach efforts are necessary. Outreach should include working with stakeholders to
address issues, such as the fishermen. In the Northeast, additional fisheries outreach is needed,
and could be modeled after the Deepwater Wind outreach program. Data collection can be
combined with outreach, such as collecting fishing data directly from fishing activity. BOEM
should connect more with states to facilitate Coastal Zone Management determinations. For the
renewable energy program, BOEM should debrief project proponents on information related to
operational activities (e.g., temporal constraints) and focus study ideas to assist the project
proponent and help BOEM to understand issues. BOEM should also consider engaging the
general public about OCS resources and issues, as most of the general public is completely
unaware of BOEM until something (wind turbines, OCS sand) directly affects them.

Data/Data Sharing

BOEM should establish a data clearinghouse and provide available baseline data in on place for
all to use, and require end product data be submitted to a publically available website. By having
all the data in one place, it is easier to see where the gaps are, and set up an information
exchange forum to generate ideas and proposals. Surveys required of industry should be
incorporated into density models.

Lots of data already exists and BOEM should leverage other programs for BOEM use —
interdisciplinary approach, e.g., biogeographic assessment on a regional approach; use current
monitoring programs; bird surveys to inform fish distribution and abundance as well as observer
reports, developer data, and BOEM institutional knowledge. In addition, BOEM should mine
data already collected, for example, aerial imagery may be used to look at water color or human
uses (e.g., lobster/crab pot distribution), data in existing portals and Europe, identifying the links
between newer datasets and older ones. BOEM should also set data and metadata standards as is
done with SeaScribe for avian data.
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Agenda

ATLANTIC OCEAN ENERGY AND MINERAL SCIENCE FORUM

November 16-17, 2016

Agenda

Wednesday, November 16

7:30 —8:30 am | Complimentary Breakfast and Registration
Welcome

8:30-8:45 am Welcoming Remarks Rodney Cluck

Chief, Division of Environmental

Sciences, BOEM

Atlantic Activities Overview

8:45-10:00 am Regional Ocean Planning Update Bob LaBelle

Senior Advisor to the BOEM Director

Renewable Energy Program Michelle Morin

Chief, Environment Branch for
Renewable Energy, BOEM

Marine Minerals Program

Jeff Reidenauer
Chief, Marine Minerals Branch, BOEM

Conventional Energy Program

Matt Frye
Chief, Resource Evaluation Division
Methodologies Branch, BOEM

10:00-10:15 am

Coffee Break

Social and Cultural Resources

10:15-11:30 am

Using Socioeconomic Data to Support BOEM’s
National Environmental Policy Act Assessments

Amy Stillings
Industrial Economist, BOEM

Public Attitudes, Values for Offshore Wind and
Implications for Recreation and Tourism

George Parsons
Professor, University of Delaware

Analysis of the Effects of the Block Island Wind Farm
on Rhode Island Recreation and Tourism Activities

David Bidwell
Professor, University of Rhode Island

Introduction to BOEM Archaeological Research

James Moore
Archaeologist, BOEM

11:30-12:00 pm

Discussion with Panel and Audience - BOEM’s Research Priorities in Social Science

12:00-1:30 pm

Lunch

Marine Mammals

1:30-2:45 pm

Atlantic Marine Assessment Program for Protected
Species (AMAPPS)

Debra Palka
Project Manager, NOAA

Field Studies of Whales, Dolphins, and Sea Turtles for
Offshore Alternative Energy Planning in Massachusetts

Scott Kraus
New England Aquarium

Determining Offshore Use by Marine Mammals and
Ambient Noise Levels using Passive Acoustic
Monitoring offshore Maryland

Helen Bailey
University of Maryland

Understanding Whale Presence in the Virginia Offshore
Wind Energy Area

Aaron Rice
Cornell University

Large Scale Monitoring of Acoustic Soundscapes and

Sofie Van Parijs
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Species Distribution Patterns across the Western
Atlantic Ocean

NOAA

2:45-3:00 pm Discussion with Panel and Audience — Future Directions for Marine Mammal Research
3:00-3:30 pm | Networking Break
Environmental Stressors
3:30-4:30 pm Overview of BOEM’s Real-Time Opportunity for Anwar Khan
Development of Environmental Observations (RODEO) | HDR Engineering
Program
RODEO Program — Aerial and Underwater Acoustic James Miller
Monitoring Professor, University of Rhode Island
RODEOQ Program — Sediment Disturbance and Seafloor | Kevin Smith
Recovery Monitoring Fugro Group
Overview and initial results from a study of John King
Electromagnetic Field Effects on Marine Organisms Professor, University of Rhode Island
(Lobsters and Skates) from a submerged DC power
transmission cable in Long Island Sound
4:30-5:00 pm Discussion with Panel and Audience: Future Directions for Research

Thursday, November 17

7:30-8:30am | Complimentary Breakfast and Registration
Welcome
8:30-8:45am | Review of Previous Day
Marine and Coastal Birds
8:45-9:45 am Mapping and Modelling Distribution and Abundance of | Brian Kinlan
Seabirds Marine Ecologist, NOAA
Surveys off Massachusetts Tim White
Avian Biologist, BOEM
Spatial use of the Atlantic OCS by vulnerable marine Andrew Gilbert
birds Data Management Director,
Biodiversity Research Institute
New Technologies and Approaches for Characterizing Julia Robinson Willmott
Bird Exposure t Offshore Energy on the OCS Senior Scientist, Normandeau
9:45-10:15 am Discussion with Panel and Audience: Further Avenues of Study including Avian Responses to

Turbines

10:15-10:30 am

Coffee Break

Fisheries

10:30-11:15 am

Overview of BOEM’s Fisheries Science Strategy

Brian Hooker
Fisheries Biologist, BOEM

Fish and Invertebrate Hearing Physiology

David Zeddies
JASCO Applied Science

Potential Effects of Offshore Wind Development on
Fish and Invertebrates

Aaron Rice
Cornell

Fisheries/Offshore Wind Co-Occurrence and Focus on
Black Sea Bass

Vince Guida/Beth Phelan
NOAA Fisheries

11:15-12:00 pm

Panel Discussion: Important Outstanding Research Questions Regarding Anthropogenic Sound and

Fish
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12:00-1:30 pm

| Lunch

Marine Minerals Program

1:30-2:40 pm A Review of Marine Minerals Science Strategy and Jennifer Bucatari
Studies Oceanographer, BOEM
A National Outer Continental Shelf Sand / Sediment Leighann Brandt
Inventory - Geologist, BOEM
Marine Minerals Geospatial and Information System
Characteristics of Sounds Emitted during High- Steven Crocker
Resolution Marine Geophysical Surveys US Navy
Preliminary Results of BOEM’s Atlantic Sand Beau Southard
Assessment Project, Location and Quantity of Coastal CB&l
Restoration Mineral Resources on the Atlantic OCS
Ecological Function and Recovery of Biological Debra Murie
Communities within Dredged Ridge-Swale Habitats in Professor, University of Florida
the South-Atlantic Bight

2:40-3:00 pm Discussion with Panel and Audience - BOEM MMP's Future Research Priorities

3:00-3:30 pm | Networking Break

Future Needs

3:30-4:45 pm Panel Discussion: Future directions for Atlantic BOEM Staff
Environmental Studies and seeking participant
suggestions

4:45-5:00 pm | Closing Remarks
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Science-Informed Decisions from Use-Inspired Research

Dr. Rodney E. Cluck

Chief, Environmental Studies Program

BOEM | Office of Environmental Programs | www.boem.gov



BOEM MISSION

Manage ocean
energy and mineral
resources on the
Outer Continental
Shelf Iin a safe and
environmentally
sound manner.




PURPOSE OF MEETING

e To Inform the Public on ESP Science

- To Hear Your Ideas on Important Emerging Issues

Office of Environmental Programs www.boem.gov




PROGRAM AREAS
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Oil & Gas Renewable Marine
Energy Minerals
5-year leasing plan Site identification through Through negotiated
e e stakeholder input and agreement with state
J state task forces and local entities

| WAWAIAL boem. gov




ENVIRONMENTAL PROGRAMS MISSION

To study and prevent environmental harm
from energy development and minerals
extraction on the Outer Continental Shelf




ENVIRONMENTAL STUDIES PROGRAM PRINCIPLES

Remain
to apply results
towards management
decisions

to leverage funds
and maximize
utility of results

Adhere to the
utmost levels of

and credibility

Engage reqularly with
stakeholders and public
educational outreach
for quality assurance,
peer-review planning,
and data dissemination

| WAWAIAL boem. gov




ESP Use-Inspired Model

Consideration of Use
and
for Fundamental Understanding

"Ff“'-cr

“There is not pure science and applied science but only
science and the application of science.” Louis Pasteur 1863

Office of Environmental Programs www.boem.gov



ESP Business Model

Maintain
Core Expertise

In numerous
scientific disciplines

/ N\

Engage the Scientific

Community BOEM Scientists
(academic, government and Develop, Oversee, and
private sector) Manage

to Research Projects

Conduct the Science.

\/

Office of Environmental Programs www.boem.gov



Seek Stakeholder Input

* Science Forums

 Annual Request for
Study Ideas

* Regional and
Office Engagement

e Public Meetings
Task forces

Office of Environmental Programs



STUDY DEVELOPMENT PLAN

P

Allows ideas to flow
with a look toward the future




SCIENCE/ASSESSMENT INFLUENCE

Magnuson-Stevens Fishery

Clean Air Act Clean Water Act Coastal Zone Management Endangered Species Act TR I
Marine Mammal Migratory Bird Treaty Act Mational Historic Tribal Consultation Environmental Justice
Protection Act EO 13186 Preservation Act E.O. 11593 EQ. 12898

NEPA (National Environmental Policy Act)

v

Science-Informed Decision

Office of Environmental Programs www.boem.gov



ESP RESEARCH AREAS

avian biology
marine mammals
sea turtles

fish
invertebrates

corals

benthic ecology

chemical and physical oceanography
marine and coastal ecology

marine acoustics

marine archaeology

data management

meteorology, air quality

economics

sociology and anthropology

| www.boem.gov
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www.boem.gov/Studies

“Sctence for Informed Decisions”

Dr. Rodney Cluck rodney.cluck@boem.gov
Chtef, Environmental Studies Program

BOEM

OEM | Office of Environmental Programs




Regional Ocean Plans — New Users for ESP Info
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5
Ocean Plans Now Being Certified by NOC

Northeast Ocean Plan

* September 28, 2016: Northeast Regional Planning Body public webinar

e October 19, 2016: NE RPB submitted the Plan and response to public comments
document to the National Ocean Council; certification possible after at least 30 days

Mid-Atlantic Regional Ocean Action Plan

 October 28, 2016: Mid-Atlantic RPB submitted the Plan and response to public
comments document to the NOC; certification possible after at least 30 days

e December 8, 2016: MidA RPB public webinar to update stakeholders

Next steps
* NE and MidA RPBs sign implementation agreements
* RPBs begin implementing Ocean Plans; meetings; develop internal work plans



Regional Science & Research Priorities

1.
2.

d

Improve understanding of marine life and habitats
Improve understanding of tribal cultural resources (e.g., paleocultural reconstruction
mapping)

Improve understanding of human activities, coastal communities, socioeconomics,
and interactions between uses

Characterize the vulnerability of marine resources to specific stressors

5. Characterize changing environmental conditions, particularly resulting from climate

change, and characterize resulting impacts to existing resources and uses

Advance ecosystem-based management (EBM) by building on the previous priorities
and also including cumulative impacts and ecosystem services




d

BOEM Ocean Plan Commitments on Studies

Partner in on-going and planned studies, identify knowledge gaps, and
Increase access to research planning cycles

Northeast Ocean Plan offshore wind energy and sand management efforts:
o ldentify R&D gaps

Link BOEM'’s Geospatial Information System to Data Portal

Create sand resources theme on Data Portal

Sand resource assessment areas

Geological and biological studies on sediments

O O O O

Mid-Atlantic Ocean Plan offshore wind energy and sand management efforts:
Use Data Portal

Increase access to study planning

Link BOEM'’s Environmental Studies Program Information System to Data Portal
Create offshore sand inventory

Continue studies and research

O O O O O



For more information: 9

 Northeast Ocean Plan: http://neoceanplanning.org/plan/

e Northeast Ocean Data Portal:
http://www.northeastoceandata.org/

* Mid-Atlantic Regional Ocean Action Plan:
http://www.boem.gov/Ocean-Action-Plan/

e Mid-Atlantic Ocean Data Portal:
http://midatlanticocean.org/data-portal/

DOI Northeast RPB Member and Mid-Atlantic RPB Federal Co-Lead:

Bob LaBelle, Sr. Advisor to Director, BOEM
robert.labelle@boem.gov
703-787-1700


http://neoceanplanning.org/plan/
http://www.northeastoceandata.org/
http://www.northeastoceandata.org/
http://www.boem.gov/Ocean-Action-Plan/
http://www.boem.gov/Ocean-Action-Plan/
http://www.boem.gov/Ocean-Action-Plan/
http://www.boem.gov/Ocean-Action-Plan/
http://www.boem.gov/Ocean-Action-Plan/
http://www.boem.gov/Ocean-Action-Plan/
http://midatlanticocean.org/data-portal/
http://midatlanticocean.org/data-portal/
http://midatlanticocean.org/data-portal/
http://midatlanticocean.org/data-portal/
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Michelle Morin, Chief, Environment Branch
Office of Renewable Energy Programs

Atlantic Ocean Energy and Mineral Science Forum | Sterling, VA November 16, 2016



“... may grant a lease [for] energy from sources other than
oil and gas ... in a manner that provides for safety and

/)

- Energy Policy Act of 2005, Sec. 388

G Wave
Ocean Current @ @ Transmission

Wind




OFFICE OF RENEWABLE ENERGY PROGRAMS
ENVIRONMENT BRANCH

Physical

Air Quality
Water Quality

Biological

Marine Mammals

Sea Turtles

Fish & Essential Fish Habitat
Coastal Habitats

Benthic Resources

Avian & Bat Species

Socioeconomic

Aesthetics & Visual Resources
Commercial & Recreational Fishing
Cultural Resources

Military Uses

Environmental Justice

Land Use & Coastal Infrastructure
Tourism & Recreation
Demographics & Employment

NEPA Compliance

Consultations

Studies
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4-STAGE AUTHORIZATION PROCESS
PLANNING & ANALYSIS

All Months




4-STAGE AUTHORIZATION PROCESS

LS. DEPARTMENT OF THE INTERIOR
OF OCEAN ENERGY MANAGEMENT

ADDENDUM

RECEIVED

OEPARTVENT OF THE BiTERIGR
Hureau i Gosan Eneegy Managerment — —
a . UNITED STATES | Office
kst . DOEN-H1-4053] el A s e DEPARTMENT OF THE INTRRIOR |
BUREAU OF OCEAN ENERGY
MANAGEMENT

COMMERCIAL LEASE OF
SUBMERGED LANDS FOR
RENEWABLE ENERGY DEVELOPMENT

ON THE
OUTER CONTINENTAL SHELF
g e A of 1994 st T !
Covcs s et et by o LS vty | Novernber 1, 2013
s s e e e by o e
— 7T

This lease, which incudes any addends hereto, Is bereby entered into by and between the
Unitod States of America, (*Lessor”), acting through the Bureau of Ocoan Beergy
Management ("BOEM?), its authorized officer, and

e e S A o ot = (Lessee”). This lease s effoctive on the date written sbove ("Effective Date®) and will
oenmereil Lo e s e cantinue in effocs until the lease tormisates 3s set forth in Addesdum "B” I cansidarstion
e e s ] of any cash payment heretofare made by the Lessee to the Lessor and I considerstion of
iy the pramises, terms, eveditions, covemants, and stipulations cantained herein and attachod
e harwto, the Lessee and the Lassar agree as follows:
et Fal
e

Section 1: Statutes and Regulations.

This lease Is issued pursuant 1o subsection B(7) of the Outer Continental Sholf Lands Act
(the Act’), 43 USC. §§ 1331 of seq. This Jease is subjoct to the Act and regalations
peomulgated pursaant to the Act, including but not iméted to, affshore rencwable energy

#nd alturnate use regulations at 30 CFR Part 565 as well as other applicable statutes and A
regalations In exstence on the Effective Dat of this lease. This lease I8 also subject

those statutes enacted (incuding amendments to the Act or other statutes) tians
promaigated thereaftes, except to the extent that thay explicitly conflict with an expreas

provision of this lease. It is expressly understood that amendments to existing statutes,

including but not limited to the Act, and regulstions may be made, and/or now sttutes

sty be enacted or new regulations promulgsted, which do not explicitly coafliet with am

express provision of this Jeass, and that the Lesses bears the risk that sach amendments,
ragulitions, and statates may increase or decrease the Lesses's obligations ander the lease,

PR e 3137 i -y

: ok Hodand BOEM Forz 0008 (Noversber 2012)
e i e
P i sk st




4-STAGE AUTHORIZATION PROCESS
SITE CHARACTERIZATION & ASSESSMENT

Planning & Analysis | | Site Assessment



4-STAGE AUTHORIZATION PROCESS
CONSTRUCTION & OPERATIONS

Planning & Analysis | Leasing | Site Assessment | Construction & Operations



ACTION AREA 2.2: MANAGING KEY ENVIRONMENTAL
& HUMAN-USE CONCERNS

Action 2.2.6: Improve
Communication of BOEM's
Offshore Wind Energy Studies &
Research with All Stakeholders

Action 2.2.7: Provide Guidance
to Clarify Information Needs &
Data Collection Requirements

Action 2.2.8: More
Comprehensive Baseline Data
Collection to Support Regional
Spatial Planning




MID-ATLANTIC & NORTHEAST
REGIONAL OCEAN ACTION PLANS

Partner in on-going and planned
studies

Identify knowledge gaps

Increase access to research planning
ocEAN cycles related to ocean energy

Provide additional regional data

Maintain and use data portals
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ENVIRONMENTAL ASSESSMENT

flexibility -

efficie




ENVIRONMENTAL STUDIES
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Bureau or Ocean Enery ManacemenT

=)

Michelle Morin

michelle.morin@boem.gov
703-787-1722

For more information visit



BOEM

Bureau of Ocean Enerey Manacement

Marine Minerals Program

Jeff Reidenauer, PhD
Chief, Marine Minerals Branch
Leasing Division
Office of Strategic Resources

Atlantic Ocean Energy and Mineral Science Forum

16 November 2016
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BOEM

Bureau of Ocean Enerey Manacement

Marine Minerals Program

Roles and Responsibilities

Manage non-energy marine minerals in Federal waters

Identify and evaluate OCS sand resources

Respond to requests for use of OCS sand through issuances of leases/agreements
Promote environmental stewardship of these finite resources

Conduct environmental reviews (e.g., NEPA) and consultations (e.g., ESA) for
proposed actions

Use stakeholder outreach and coordination in decision-making process
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=\Y/ Program Activity by State

Bureau of Ocean Enerey Manacement
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BO_ M Recent Leases and Agreements

Bureau of Ocean Enerey Manacement

BOE M Marine Minerals Program
Federal Sand and Gravel Lease Areas
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BOE M OffshoreDre_dging

Bureau of Ocean Enerey Manacement




BOEM

Bureau of Ocean Enerey Manacement

Potential Dredging Impacts

il o

Protected species o e

Substrate characteristics and bathymetry ' .

Near-field currents and sediment transport

Submerged cultural resources

Benthic habitat and species diversity

Essential Fish Habitat (EFH) e
O ——

Distance {ft) Vartical Exaggeration (10:1)



BO: M Marine Minerals Program Science

Bureau of Ocean Enerey Manacement

 Sand Resource Inventory
 Habitat Characterization (biological, physical, geological)

* Environmental Assessment and Review = NEPA, Environmental
Consultations

e Mitigation — Avoid and Minimize Impacts

 Borrow Area Monitoring - |

Wallops Island (VA)
Shoal A Borrow Area
Post-Construction Bathymetry (Hopper Dredge)

11-06-05
19:25:40

Northing (f1

Vertical Exaggeration (10:1)




BO: \Y Marine Minerals Program Studies

Bureau of Ocean Enerey Manacement

New England Sand Shoals (new) PR
| *

Underwater Sounds Produced by Hopper Dredges (completed)

Sounds Emitted by High Resolution Marine Geophysical Studies
(completed)

Review of Biological and Biophysical Impacts from Dredging
(completed)

Decision Tool To Reduce Sea Turtle Entrainment Risk (ongoing)

Function and Recovery of Biological Communities within Dredge-
Swale Habitats in South Atlantic Bight (ongoing)

Regional EFH Geospatial Assessment and Framework of Offshore
Features (new)

Assessing Biological Processes that Drive Fisheries Productivity on

T
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4’4"?01'-1 3,18



BO Atlantic Sand Resources
Bureau oF Ocean Eneray Manacement

e Atlantic Sand Assessment Project (ASAP) M ‘"“::‘ | 1

e State Cooperative Agreements (13)

https://www.boem.gov/MMP-State-and-Regional-Activities/

e Regional Studies (Mid- and SE- Atlantic)
e MMP GIS



https://www.boem.gov/MMP-State-and-Regional-Activities/

BOEM

Bureau of Ocean Enerey Manacement

Atlantic Sand AsSessment Project

Geologic
State |Vibracores ST EEE Vil
Samples | Samples
B MA 7 7 14
' RI 6 4 10
cit NY 31 18 49
NJ 32 20 52
DE 5 3 8
MD 5 3 8
VA 6 4 10
NC 23 14 37
SC 19 11 30
GA 7 5 12
FL 19 11 30
—— Totals 160 100 260
Geophysical
’ St Planned | As-run
e | (km) (km) -
MA 210 216 _,;; =
RI 50 54 = A& Ecicns =
z NY 736 768 e
gl NJ 950 969
| DE 200 203 Bathymetry and Backscatter
- PE MD 100 100
Plateau VA 200 201
. NC 586 587 ARENLOF 7,
- SC 475 511
{ B A 200 203 _
s FL 505 527 - B
3
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BO: M Example Sidescan and Sub-Bottom Images

Bureau of Ocean Enerey Manacement

BOEM_Line NY_107




BOE M Lamont DohertYCore Repository

Bureau of Ocean Enerey Manacement

BOEM Collection
190 vibracores archived
Future cores

Available for researchers
e Lamont’s System for Earth
Sample Registration (SESAR)
http://www.geosamples.org/

12


http://www.geosamples.org/

BO: M Questions/Further Information

Bureau of Ocean Enerey Manacement

Jeff Reidenauer, PhD
Chief, Marine Minerals Branch
Leasing Division
jeffrey.reidenauer@boem.gov

703-787-1851

http://www.boem.gov/Marine-Minerals-Program/
http://www.boem.gov/BOEM-Fact-Sheets/

13
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BO [ M Atlantic-Ocean Energy and:Mineral Science Forum

November 16, 2016 Sterling, VA

Bureau of Ocean Enerey Manacement

The Application of Science to Assess Conventional Energy on the Atlantic OCS

Matthew Frye
Chief, Resource Evaluation Methodologies Branch
Office of Strategic Resources
U.S. Bureau of Ocean Energy Management




BO : M All-of-the-Above Energy Strategy

Bureau of Ocean Enerey Manacement

AMERICA'S

........ We need an energy strategy for the future —
an all-of-the-above strategy for the 21st century that
develops every source of American-made energy.” — . HATLEAL
President Barack Obama, March 15, 2012 i

SOLAR

Energy consumption in the United States

quadrillion Btu share of consumption .
100 100% — '
[ ] B
90 5%
20 B0%
70 T0%
60 B0% _
. — other renewables 2015 U.S. production
o & OCS contribution:
40 40°% hydroelectric
nuclear )
30 30% natural gas * ~16% of ail
20 - petroleum e ~4% ofgas
coal
10 . 10%
0 0%
1908 1945 1943 1097 2M5 1908 1945 1948 19087 215

Source: U.S. Energy Information Administration, Monthly Energy Review



BO : M Atlantic OCS - BOEM Historical O/G Leasing Perspective
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T T o T T T -

Gt f—— * Nine Lease Sales were held on the Atlantic OCS
A e from 1976 to 1983 - no active leases remain;
Cosméi":l EXI;CI,N ﬁgséz [ ]conoco
BLK. 133 NO. 1 -
MoaLu% e Historical Atlantic Lease Sale Information**
| L Acres Leased ||Total Bonus
/ﬂsi/glﬁasr NO. 1 BLK 410MO. 1 Tracts Offered||Tracts Leased||Bids Received||Acres Bid On||Active and Inactive|| High Bid
|- 40r30 00 MOBIL 4030 00™
o LK 27380 1 9240tracts || 433 || 1248 || 3013106 || 2,334,089  |[$2.99 billion
/ "
_;djﬁﬁigge.r ﬁanyuﬂ Ly?\lcgl?QQa:gnn
N
I I ﬁg L il I | 1 il ]
EXPLANATION o MA. . . .
01 Losad T s 21579 Wl o * No commercial production of oil and gas
o 10 20 STATUTE MILES AREA OF |NTERE5T-;- reSO u rCeS ;

® \Virginia Lease Sale 220 area was included in
the 2007-2012 Program (scheduled for 2011),
but was cancelled on May 27, 2010;

* The Atlantic OCS Region is not included in the
current Five-Year Program (2012-2017);
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2017 = 2022 Oil

and Gas Leasing Program

The maritime boundaries and limits shown hereon, ),/\ - i
e ot il plaming 00 b ane o0t | 2017-20220il and Gas Leasing |1
e e e ‘| ~ Draft Proposed Program Section 18 of OCSLA mandates consideration of eight factors:
Lower 48 States Program Areas ) ) -
[ {iarng s Ssiidiiy 1. Oil and gas Resource Estimates and Net Social Value
Ganada Program Areas 2. Equitable Sharing of Benefits and Environmental Risks
G ional M i . .
C Gpresaneso 0z || 3. Regional and National Energy Needs
[ so-sie Buter 1 4 Other Uses of the OCS
e r " i : \\, V- . 5. Industry Interest and Resource Distribution
: e J | ] . . .
. w WA P ME -A 6. Environmental Sensitivity and Marine Productivity
sD / e f
- % w 3 = 7. Geographical, Geological and Ecological Characteristics
i = i et 8. Laws, Goals, and Policies of Affected States
California T o | OH
NV ut co
Central &y “© L ¥ RY A\
California ca ] i 7
oK 7 N ) LY
Southern = p oAz N | . / ocs C:\III ar:(d gas_Leasing ﬂ v
California =g L i Ms N aska Region i
S = Vo - GA S [ Piznning Area Boundery L J) L{,ﬁ
) {/ South _: i ! \ &£
A 3 T B e e, e Hina HMUNJ%
1 = ‘ | f - Barrow and Kaktovik Whaling Areas » ?/
b E 4 Hanna Shoal Area \ \k—é\:z
N L \\ Mexico 7We i g
~F [ Gu?f i;n P Subsistence Area ‘:t
AR E00) 750, e e \\ Mexico \;ﬁg% 25-Mile Buffer ﬁl{ﬁ %‘v‘&\k
Je— . =R £ : . )
0 250 500 1,000 1,500 2,000 ? 2 e i o 7z Russia '\7 {\(ﬁm“ Canada
o= R ;
ot Alaska
* For the 2017-2022 Program, BOEM evaluated all i Navar
. . . §
26 OCS planning areas for oil and gas leasing . AN
consideration, as required under OCSLA. e Y
) AT
il |
i
° S

Multi-step process, beginning with publication of

“Draft Proposed Program (DPP)”

‘The maritime boundaries and kmits shown herear:
as well a5 the dvisions between planning areas,
are for nitial planning pUrposes only and do not
necessariy reflect the full extent of U.S, sovereign
rights under intermational and domestic law.

Aleutian Arc

Miles

1,000




BO : M Five Year Program Development (2017 — 2022)
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January 27, 2015 - Draft Proposed Program (DPP):

* Includes one sale in 2021 in a portion of the combined
Mid-Atlantic and South Atlantic Planning Areas,
offshore the Commonwealth of Virginia and the States
of North Carolina, South Carolina, and Georgia, with a
50-statute-mile, no-leasing buffer from the coastline.

* No sales proposed in the North Atlantic or Straits of
Florida Planning Areas.

March 15, 2016 — Proposed Program (PP):

» Atlantic OCS removed from consideration for leasing
in the 2017-2022 Program.

* Informed by Draft Programmatic EIS.

~ EOQOY 2016 — Proposed Final Program (PFP):

» Atlantic is not included in the 2017 — 2022 Program.

2017-2022 Oil and Gas Leasing
Draft Proposed Program
Mid-Atlantic and South Atlantic

Program Area PA

l:l Planning Area Boundary
Program Area

| 50-Mile Buffer

o

DE

KY
VA

™

NC

sc i

South Atlantic

ot RifALAL

North Atlantic

Mid-Atlantic

ElS

Straits of

Florida




BO: M Geological and Geophysical Data
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80°0'0"W 70°0'0"W
1 1

= > 200,000 line miles of 2D MCS
deep penetration data

= 51 industry wells, including five
COST wells

40°0°0"NA o : L40°0'0"N

%Tp ST ol = DSDP/ODP/IODP wells

) Georges
Baltimore Bank Basin
Canyon

‘{“ M« Trough

Wy

A AA
Am

30°0'0"N-1~, [-30°0'0"N

U.S. Cities

*  DSDP Wells

SE Georgia

»,, Embayment " ODP Wells

\_7 7\ US States
— | ]S EEZ

|:| OCS Planning Area

0 70 140 280 420

Industry Wells

Fed State Boundary

~ USEEZ

| UsStates
|:| OCS Planning Area

0
Kilometers

T T
80°0'0"W 70°0'0"W
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Assessment of Undiscovered Oil and Gas Resources

Assessment of Undiscovered Qil and Gas Resources of
the Nation’s Outer Continental Shelf, 2016

Using a play based a
methodology, the
Ocean Energy Mana
estimates a mean
biliion barreis of
technically recovs

a mean of 327.49 1
feet of undiscove

recoverable natu
Federal Outer Co
the United States.

S,
ova Bkt S8 Y

St

Introduction i

This report summarizes the results of the Bureau of Ocean
Energy M (BOEM) 2016 nt of the
undiscovered oil and gas resources for the U.S. Outer
Continental Shelf (OCS). The OCS comprises the portion

of the submerged seabed whose mineral estate is subject to
Federal jurisdiction (Figure 1). The 2016 assessment represents
a comprehensive appraisal that considers relevant data and
information available as of January 1, 2014, and builds upon
previous assessment effarts on the OCS

This assessment provides estimates of undiscovered, technically
and economically recoverable oil and natural gas resources
located outside of known oil and gas fields on the OCS. It
considers recent geophysical, geological, technological, and
economic information and utilizes a probabilistic play-based
A bl

Atlrtic

A
Afantic

Affantc

Skaits
ofFloida

Western Guf Cantral Guf
ofMedco o Mo Easfem Gulf
ot Mo

Figure 1. Federal Outer Continental Shelf aress of the United States.

(condensate), and natural gas that exist in conventional reservoirs
and are producible with conventional recovery techniques. Crude
oil and condensate are reported jointly as oil, associated and
nonassociated gas are reported as gas. Oil volumes are reported
as billions of stock tank barrels of cil (Bbo) and gas as trillion
standard cubic feet of gas (Tefg). Oil-equivalent gas is a volume
of gas (associated and/or nonassociated) expressed in terms of

its energy equivalence to oil (1., 5.620 cubic feet of gas per
barrel of oil). The combined volume of oil and oil-equivalent gas
resources is referred to as barrel of oil-equivalent (BOE) and is
reported in billions of barrels (Bba).

To ensurc consistency in reporting recoverable resources across
all OCS regions, this assessment does not include quantities of
il

approach to estimate the d

resources of o1l and gas for individual geologic plays. This
methodology is suitable for both conceptual plays where

there is little specific information available and for developed
plays where considerable information from discovered oil and
gas fields is available. Individual geologic play results are
aggregated to larger areas including Basins, Planning Areas. and

bon resources that could be recovered from known and
future fields by enhanced recovery techniques. It also does not
consider methane hydrates, gas in geopressured brines, or o1l
and natural gas that may be present in insufficient quantities or
quality (low permeability “tight” reservoirs) to be produced by
conventional recovery techniques.

4 4

of ble resources are presented in

Regions. Estimates of the g of historical prod
remaining reserves, contingent resources, and future reserves
appreciation are p as p of tetal end o
provide a frame of reference. More detailed information about
the geology. assessment methodology, and economics will be
made available in separate play-specific regional assessment
reports.

Commodities Assessed

Commedities assessed include crude oil, natural gas liquids

two categories; undiscovered technically recoverable resources
(UTRRY), and undiscovered economically recoverable resources
(UERR). UTRR estimates are generated stochastically and are
reported here at the mean value and at the 95" and 5* percentile
values. This range of estimates corresponds to a 95 percent
probability (a 19 in 20 chance) and a 5 percent probability (a 1
in 20 chance) of there being more than those amounts present,
respectively. The 95 and 5 percent probabilities are considered
reasonable minimum and maximum values, and the mean is the
average or expected value. UERR results are presented as price-

BOEM Fact Sheet RED-2016-01

0CS Report
BOEM 2016-xxx

Inventory of Technically and Economically
Recoverable Hydrocarbon Resources of the
Atlantic Outer Continental Shelf

Published by

U.S. Department of the Interior
Bureau of Ocean Energy Management
Gulf of Mexico OCS Region

Office of Resource Evaluation

Paul J. Post

Ralph J. Klazynski
Elizabeth 5. Klocek
Thomas J. Riches, Ir.
Kun Li

New Orleans
August 2018

BOEM (March, 2016)

BOEM (in press)




BO _ M Atlantic Geology & Petroleum System Elements
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Geolkgical Fise Fall - Sequence Boundary
Time Scale fustaticCuve  IMErpretation

“Forensic Petroleum Systems Analysis”

» Geochemical analysis of source rocks

» Petrophysical characteristics of reservoirs

» Lithologic conditions for trap seal

* Geophysical analysis of seismic data

Time Scale from Ogg, Ogg, and Gradstein (2008)
Eustatic curve mod, from Haq et al,, 1987 (as digitized by Miller et al,, 2005)

LEGEND » Geological timing of critical elements

q 5, ond mug:
Wyandot, Petrel, '0' Marker: marts, chalky mudstones, and fimestones
Dawson Canyon, Logan Canyon, Mississauga, Mohawk, Mic Mac, Mahican: variable sandstones and shales
Abenaki (Baccara), Scatarie: imestones (hydrathermal dalamite shown in purple)

s i e it ko Due to the paucity of detailed reservoir-

Sabls, Naskapi, Misaing, Vierrill Canyon: carbonaceous shales, occasionally colareous with thin sandstones and siltstones
57 | Decpwater, paleo-slope, and basin floor sificiclastics

o performance data and information, we look

BL Brezkup Unconformy APPLICABLE ONLY TO NOVA SCOTIA

I S globally for analogous fields/pools/reservoirs

o Passible Source Rock Inmerval
SDRs  Seaward-Dipping Reflactors

® (il Condensate

¥ Gas

(1} This horizon i time-transgressive, 1t marks the boundary betwesn post-rift Mesozoic sedimants and
various underlying units; e.g, Mz syn-rift strata, pre-Mz units, SDRs, oceanic crust, efc.
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Assessment Unit Extent and Resources

2016 National Assessment
Atlantic OCS Region
All Assessment Units and Resources

C3 Assessment Units
[J OCS Planning Areas
[ States

®*  Cities

Undiscovered Technically Recoverable Resourees

(UTRR)
Mean Oil (Bbbl)| Mean Gas (Tef)| Mean BOE (Bbbl)
459 3817 11.39

Bhbl = Billions of Rarrels BOE = Barrel of (il-Equivalent
Tef = Trillion Cubic Feet

i 50 00 200

| =—— BOEM

Burns or Ocuas Bonar Muscaon

: | /g/ T
NH |
l North

g Atlantic

ot
.
NC B

GA " South
Atlantic

£
S

iil- e Frojection: World Mercator
Mid-Atlantic Linear Unit: Meter (1.0
Creogrgphic Coordinale System: GCS WGS 1984

Angular Unit: Diegree {0.02)
Prime Meridian: Greenwich (0,07
Datum: D WGS 1984

2016 National Assessment
Atlantic OCS Region
Assessment Units

J|[] k& Blake Platean Basin

[ Triassic - Jurassic Rift Basin

D Cenozoic-K&J Paleo Slope Siliciclastic (core)
- Cenozoic-K&J Paleo Slope Siliciclastic (extension)
K&J Hydrothermal Dolomite

Jurassic Shelf Stratigraphic

[ K& Interior Shelf Strueture

- K&J Atlantic Marginal Fault Belt

- Late J-Early K Atlantic Carbonate Margin

* Nine conceptual and one
proven AU identified

« WD > 3 kilometers
o Target depths > 6 km

 Monte Carlo approach to
Incorporate uncertainty

» Mean undiscovered
technically recoverable
resource = 11.39 BBOE

Hutchinson et al. (2015)
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International Ocean Discovery Program (2013-)

(last update June 2016)

Expeditions Completed 10
Sites Visited 43
Holes Drilled 18
Cores Recovered 4,167
Deepest Hole Penetrated (m)| 1,806
Shallowest Water Depth (m) |87
Deepest Water Depth (m) 4775
Core Recovery (m) 21,230

Integrated Ocean Drilling Program (2

Expeditions Completed 35 14
Sites Visited 145 38
Holes Drilled 439 95
Cores Recovered 8,47 927
Deepest Hole Penetrated (m)| 1,928 3,059
Shallowest Water Depth (m) [95.5 885
Deepest Water Depth (m) 5708 6,929
Core Recovery (m) 57,289 4,886

Ocean Drilling Program (1985-2003)

Deep Sea Drilling Project (1968-1983)

Expeditions Completed 1M _
Sites Visited 669 Expeditions Completed 96

Holes Drilled 1,797 Sites Visited 624

Cores Recovered 35,772 Holes Drilled 1,053

Deepest Hole Penetrated (m)| 2,111 Cores Recovered 19.119

Shallowest Water Depth (m) |37.5 Deepest Hole Penetrated (m)| 1,741

Deepest Water Depth (m) 5,980 Deepest Water Depth (m) 7.044

Core Recovery (m) 222,704 Core Recovery (m) 97.056

Ocean Drilling

@& QDbP

1983 2003

OCEAN
DRI LING
GRAM
CcY

LEG
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Blake Outer Ridge — Gas Hydrate

I A Ocean Drilling Program Leg 164 (1995)
QO
)
34°N |- ,‘>‘° 500 7 : :
9917992, 99 * Confirmed Methane Hydrate accumulation
Charleston on Blake Outer Ridge
. |Savannah 994, 995, 997 -
32° I « World class site characterization
- e ~ 26,000 km?
30° k- : :
* Very large accumulations of in-place gas
7] (up to 10° Tcfg)
28° . . .
] gy S, SRR L L o R e
0 Miami .
o6° |- : |am|. |
82°W 80° 78° 76° 74° 72°

Collett & Ladd (2000)

TWO-WAY TRAVELTIME (s)

Paull & Matsumoto (2000)

Collett & Ladd (2000)



B [ M BOEM Assessment - Gas Hydrate
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Informed by all available scientific data:

« DSDP/ODP/IODP very valuable

Gas Hydrate Resource Assessment

Atlantic Quter Continental Shelf . GIObaI Heat FlOW da.taba.se

BOEM Report RED 2013-01

« TOC, GTG, Hydrous Pyrolysis

» All available geophysics

LY
%
- HF_200nm
. » HEAT_FLOW
U.S. Department of the Interior
Bureau of Ocean Energy Management * 0
Resource Evaluation Division ¢ 1-28
June 1, 2013 -
s 27-38
39-43 £
44.-47
48 - 51
52-55
— . 56-63
* 64-92
— L — | GTG (C/km)
BUREAU OF OCEAN ENERGY MANAGEMENT © 19-26
® 27-29
® 30-32
® 33-34
@® 35-36
BOEM (2013 o
( ) ® 39-40
® 41-46




BOE M BOEM Assessment - Gas Hydrate
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Base of
Pleistocene

The Whale prospect
approximately 12,000 km?2 (3 million acres)

Uncertainties: litho-facies, saturation, lateral
and vertical connectivity

Shedd & Hutchinson (2006)

(23s) awi] [anel] Aem-om]




30°N

80° W 70°W

Gulf of Maine

Nantucket

Georges
Bank

Currituck slide

Seep water MNumber of seeps

depth 0 100 200 300 400

@ <B0m

@ 120-600m

O >600m Deep Uppermost slope

—40°N

65 W

T T
30°N 70w 35°N 65° W
Skarke et al., 2014

: M Active Gas Seeps — Atlantic Margin

Bureau of Ocean Enerey Manacement

* > 600 seep sites in variable water depths;

» Dozens of cruises contributing information,
including ‘11, ‘12, ‘13 work funded through
BOEM M10PC00100 (“Canyons”)

2015 Field Work — USGS and others:

» High-resolution multichannel seismic cruise in
~550 km of MCS data acquisition

» 72-channel streamer

» Sparker source (~100-700 Hz)

» Coincident water column data (EK60)

* Real-time sea-air methane flux measurements
» Piston coring, some with heat flow data
 Chirp high-resolution imaging

» EK60 water column imaging

Ruppel et al., 2015



BO C M Active Gas Seeps — Atlantic Margin
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Questions to ask:

Source of gas? Prouty et al. (2016)
indicate microbial methane;

Controls? Lithology, sedimentary A 2 e, : . ___’r S
characteristics, fractures, . ty : %Iticha‘nn_el seismic data with

' gas migration pathways
pressure/overpressure;

Gas hydrate stability? BWT warming,
updip edge of stability zone, timing.

Bathymodiolus mussels

= Bacterial mats
- - i
X

-
S

after Skarke et al., 2014 Skarke et al., 2014



BO [ M Atlantic-Ocean Energy and Mi,neral_Science'ifQ'rum

Bureau oF Ocean Enerey Manacement November 16,2016 Sterli ng, VA |

» Assessment of undiscovered oil and gas resources on
OCS informs Sec. 18 OCSLA decisions;

« BOEM analysis of resource distribution enabled by best
available science and information;

« Consumers of field-based foundational investigations,
including IODP/predecessors, at the component level.

Thank You !

matt.frye@boem.gov



Using Socioeconomic Data
to Support BOEM's
National Environmental Policy

FE e
Act Assessments /)
Amy Stillings | Industry ECOnOmist«_'-.___;;:_;;'_l %-;:




Focused Mission

Stewardship of U.S. Outer Continental Shelf
energy and mineral resources

Protecting the environment that
development of those resources may impact



Focused Mission

Social and cultural resources include:

» Archaeology e Land Use & Coastal Infrastructure
. Demographics & Employment « Commercial & Recreational
Fishing
» Tourism and Recreation . Other Uses of OCS:
= Visual Impacts - Navigation

Environmental Justice =  Military



BOEM Efforts: Completed

e  Port Infrastructure
Ld  Visual Simulations

) Tourism & Recreation Baseline



BOEM Efforts: Ongoing | Spatially Explicit Social Values

2016 Survey development
and OMB approval

2017 Survey implementation
and analysis

S 2018 Final report




BOEM Efforts: Ongoing | Benefits of Offshore Wind
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SITYor

The Effect of Offshore Wind Power on Recreational
Beach Use on the East Coast of the
United States

George Parsons, Jenna Toussaint, Kate Efimova & Jeremy Firestone

November 16

BOEM Atlantic Ocean Energy
& Mineral Science Forum

BOEM

Bureau of Ocean Eneray Manacement



T[JNIVERSITY or [ JELAWARE

Study Design

* Internet-Based Survey (Jan - Feb)

.+ Showing Beach Users and Nonusers
Simulations of Offshore Wind Projects
to Judge Behavioral Response

e Three Core Questions
— Effect on Experience/Enjoyment?
— Change Trip Plans?
— Special Trip?




[UNIVERSITY or | JELAWARE

Sample

* Internet-Based Survey

« GfK International —
Knowledge Panel

« Two Samples
— General Pop N =500
— Beach-Goer N = 1551

 Visuals from 2.5 to 20

e In-Person Validity-Check
Surveys




T[JNIVERSITY or [ JELAWARE

Beaches

Ocean Beaches in 9 States

N=275

Day, Short Overnight,
and Long Overnight Trips

Characteristics Data




T[JNIVERSITY or [ JELAWARE

Summary Data

Trip Type
Trip Type Number of Percent of the
Respondents Sample
Day-Trip 728 42%
Long Overnight-Trip 477 28%
Short Overnight-Trip 442 26%
Other 78 4%

Total 1725 100%




T[JNIVERSITY or [ JELAWARE

Important Activities

. Number of Percent of the
Activities
Respondents Sample
Sand 632 37%
Water 482 28%
Boardwalk 434 25%
Other 183 10%

Total 1723 100%
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Effect on Experience/Enjoyment?




T[JNIVERSITY or [ JELAWARE

How Beach Experience is Affected by Distance of
80 Turbines

70
60
50

40

Percentage

30

20
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2.5 5 7.5 10 12.5 15 20
Distance in Miles

el Neither e=@==\\Orse e=@==Better



T[JNIVERSITY or [ JELAWARE

How Beach Experience is Affected by Distance of
Turbines

Percentage

80

70

60

50

40

30

20

10

73

53

37

10 10
Qe
- &8 7. - = == 7=l
- s E =g "
4B o 4 - b=l = - —m 4
S = e ] =
2.5 5 7.5 10 12.5 15 20

Distance in Miles

el \either @@= S\\/ Worse & Worse == = \Worse =@ S\\/ Better & Better == = Better



T[JNIVERSITY or [ JELAWARE

Reasons Worse

Number of Percent of the
Reasons
Respondents Sample
View of Seascape 583 61%
Harm to Marine Life 274 29%
Navigation 25 3%
Waste of Taxes 37 4%
Other 30 3%

Total 949 100%




T[JNIVERSITY or [ JELAWARE

Reasons Better

Number of Percent of the
Reasons
Respondents Sample

Environment 169 52%
Energy 76 24%
Appeal of Seascape 36 11%
Economy 36 11%
Other 5 2%

Total 322 100%




T[JNIVERSITY or [ JELAWARE

Change Trip Plans?

11
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Cancellation
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== Cancel
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Cancellation
B0
| i L L
50
40 \
= —m—Cancel
% 30 == In-Person Cancel
£ —a—Lilleyetal
—&@—Landry etal
== Lutzeyeretal
20
10 L
s
D T T T T T T 1
25 5 75 10 125 15 20

Distance in Miles

13



T[JNIVERSITY or [ JELAWARE

Cancel Simulations

Rehoboth Beach Hyannis Port

Day Overnight Day Overnight

2.5 Miles 24% 30% 40% 47%
5 Miles 17% 22% 31% 37%
7.5 Miles 13% 17% 24% 30%
10 Miles 10% 12% 18% 23%
12.5 Miles 7% 9% 14% 18%
15 Miles 6% 8% 12% 15%

20 Miles 4% 5% 7% 10%




T[JNIVERSITY or [ JELAWARE

Some Findings from the Models
Probability of Cancelling

Income AN\

Education A\ Overnight Trips A\
Age WV Northern States A\
Water/Sand Users A\ Developed W
Summer A\ Park Beaches A\

Boardwalk A\

Other turbines (modest effect) A
Nearby residence W Distance = €
Favor wind W Frequency = €

15



T[JNIVERSITY or [ JELAWARE

Some Findings from the Models
Probability of Cancelling

Income A

Education AN Overnight Trips A\

Age WV Northern States A\

Water/Sand Users A\ Developed W

Summer AN Park Beaches A\
Boardwalk A\

Other turbines (modest effect) A
Nearby residence W Distance = €
Favor wind W Frequency = €

16



T[JNIVERSITY or [ JELAWARE

Some Findings from the Models
Probability of Cancelling

Income A

Education AN Overnight Trips A\
Age WV Northern States A\
Water/Sand Users A\ Developed W
Summer A\ Park Beaches A\

Boardwalk A\

Other turbines (modest effect) A
Nearby residence W Distance = €
Favor wind W Frequency = €

17



T[JNIVERSITY or [ JELAWARE

Some Findings from the Models
Probability of Cancelling

Income A

Education AN Overnight Trips A\

Age WV Northern States A\

Water/Sand Users A\ Developed WV

Summer A\ Park Beaches A\
Boardwalk AN

Other turbines (modest effect) A
Nearby residence W Distance = €
Favor wind W Frequency = €

18
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Some Findings from the Models
Probability of Cancelling

Income A

Education AN Overnight Trips A\
Age WV Northern States A\
Water/Sand Users A\ Developed W
Summer A\ Park Beaches A\

Boardwalk A\

Other turbines (modest effect) A\
Nearby residence W Distance = €
Favor wind W Frequency = €

19



T[JNIVERSITY or [ JELAWARE

Some Findings from the Models
Probability of Cancelling

Income A

Education AN Overnight Trips A\
Age WV Northern States A\
Water/Sand Users A\ Developed W
Summer A\ Park Beaches A\

Boardwalk A\

Other turbines (modest effect) A
Nearby residence W Distance = €
Favor wind W Frequency = €

20
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Take a Special Trip to See
Wind Farm?

21



T[JNIVERSITY or [ JELAWARE

Special Trip
Number of Percent of the
Respondents Sample
_ Yes, | would make a o
Note: 70% is one special trip 178 7%
trip only
No, | would not make a 1782 93%

special trip

Total 1928 100%
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Model Simulations for Value

23
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Rehoboth Consumer-Surplus-Loss Example

Number of

Trip Type Trips Per Trip Values
Day 1.90m $53.92
Short Overnight 2.11m $165.45
Long Overnight 1.00m $586.84

Loss by Distance Offshore

2.5 Miles

$293m
5 Miles

$220m
7.5 Miles

$163m
10 Miles

$122m
12.5 Miles

S91m
15 Miles

S78m
20 Miles

S47m
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Rehoboth Consumer-Surplus-Loss Example

. Number of :
Trip Type Trips Per Trip Values
Day 1.90m $53.92
Short Overnight 2.11m $165.45
Long Overnight 1.00m $586.84
Loss by Distance Offshore
2.5 Miles
$293m
5 Miles
$220m
7.5 Miles . .
o #163m Price Effects, Sorting,
les
| s122m Special Trips & Tours
12.5 Miles
S91m
15 Miles
S$78m
20 Miles

S47m
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Thank Youl!
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BD

70

&0

50

Percentage
=
(=]

30

20

10

Beach Experience Affected By Distance

BS

51
42

Offshore Distance of Turbines

o F etter+ Much Better
o [\ 2iTher
o\ orse+ Much Worse

= == Cancel Trip
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on and Tourism Activities

David Bidwell
University of Rhode Island
November 2016
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Overview

* Project Introduction
e Background

* Project Team

* Project Components
* Project Timeline

* Questions

THE

UNIVERSITY
OF RHODE ISLAND



Deepwater Wind




Project Introduction

e Response to BSEE/BOEM Broad Agency Announcement, Topic 5: Benefits of
Renewable Energy Projects

* Project Goals
e Empirical data on effects of first U.S. offshore wind farm on local tourism/recreation
e Develop indicators for measuring effects of offshore wind on tourism/recreation

e Four research components
e Literature review
e Content analysis of media
e Participant observation
* Focus groups

THE

UNIVERSITY
OF RHODE ISLAND




Background

e Block Island Wind Farm
e Rhode Island Tourism
e Tourism/Recreation and Offshore Wind

THE

UNIVERSITY
OF RHODE ISLAND




Deepwater Wind



dFarm
>

Block Island Win

* 30 MW demonstration project of

3 ) ‘A private developer

L B + Five 6-MW GE Turbines

, gt | * Electricity sent to island and
integrated into mainland grid via
undersea cables

e Operations expected to begin
this month

1
j 3\
f l';
K [
_,/Iv\ﬁ r ®  Wind Turbines
“%""\\ Transmission Sites

! .
J B ! i /A  Block Island Substation
( Blocklisland |/

.—A.f’"‘"/__“/

A Narragansett Substation
23 Transmission Lines
® Block Island Cable

[ Sea2shore Cable




Block Island Tourism Council









Research Objectives

1. ldentify potential indicators for effects on tourism/recreation.
2. ldentify and synthesize effects of BIWF on tourism/recreation.

3. Develop suite of indicators for effects of offshore wind on
tourism/recreation.

4. Recommend a subset of indicators for ongoing monitoring of BIWF.

THE

UNIVERSITY
OF RHODE ISLAND




Project Team

 Jennifer McCann (Pl), Coastal Resources Center
e David Bidwell, Marine Affairs

e Amelia Moore, Marine Affairs

* Hollie Smith, Communication and Media

e Tiffany Smythe, Coastal Resources Center

e Advisory Board

THE

UNIVERSITY
OF RHODE ISLAND




Proposed Study Area

Study area includes Block Island as well as Rhode Island south coast communities from Watch Hill to Little Compton

-

f
/
: |
‘—-\w(‘/ { m P
. 17X )

Bt
et
o
Watch o
Hill = .
| _I Block
\ Island

Point
Judith

)

Little
Compion

3nm State Boundary
Wind Turbines

Esri; DeLorme, GEBCO, NOAA NGDC, and other contributors



Focal Sectors

e Land-Based Tourism on Block Island

* Land-Based Tourism in Adjacent Rhode island Communities
 Rhode Island-based Recreational Fishing

e Rhode Island-based Charter Boats (fishing/sightseeing)

* Recreational Boating and Sailing

THE

UNIVERSITY
OF RHODE ISLAND




Project Components

* Literature Review

e Content Analysis

e Participant Observation

* Focus Groups

e Synthesis and Recommendations

THE

UNIVERSITY
OF RHODE ISLAND




Timeline

e Literature Review (January 2017)

e Content Analysis (Spring 2017)

e Participant Observation (Summer 2017-Summer 2018)
* Focus Groups (Spring 2018)

e Synthesis and Recommendations (December 2018)

THE

UNIVERSITY

OF RHODE ISLAND







BOEM

Bureaw oF Ocean Enerey Manacement

An Introduction to BOEM’s
Archaeological Research

James D. Moore Ill, Ph.D., RPA
Marine Archaeologist
Division of Environmental Sciences (DES)
BOEM Office of Environmental Programs (OEP)
November 16, 2016




BOE M BOEM’s Cultural Heritage Preservation

Responsibilities

Bureaw oF Ocean Enercy Manacement

e Quter Continental Shelf Lands Act (OCSLA) of 1953
- Section 1346(a)(1)
- Section 1346(b)

Studies must include information necessary to identify historic
properties.

Research must also monitor effects to cultural / historic resources and
properties in the offshore, nearshore, and onshore environments, which
may be impacted by BOEM's proposed activities (ie. energy
development and minerals management)



BOE M BOEM’s Cultural Heritage Preservation
Responsibilities (Cont.)

Bureaw oF Ocean Enercy Manacement

« The National Historic Preservation Act (NHPA) of 1966

Section 1: “... The preservation of this irreplaceable heritage is in the public
Interest so that its vital legacy of cultural, educational, aesthetic, inspirational,
economic, and energy benefits will be maintained and enriched for future
generations of Americans.”

- Section 106
- Section 110

« The National Environmental Policy Act (NEPA) of 1969
* Executive Order 11593 (1971)



BOE M Importance of Archaeology

ey Manscem

The excavation and analysis of artifacts allows researchers to
determine past cultural behavior in the absence of historical
Information

Time-dependent mechanisms transfer artifacts into a spatial
context that must be interpreted by researchers

Artifacts and sites are non-renewable resources that are
physical representations of our past

Allows researchers to better understand how technological
progressions or changes in commerce shaped national or world
history



Examples of Survey

Techniques

e Magnetometer

 Side-scan Sonar

e Multi-beam Sonar

e Sub-bottom Profiler

 Remotely Operated Vehicle (ROV)

o Autonomously Operated Vehicle
(AUV) .

e Divers




BOE M Primary Aspects of BOEM’s
Atlantic Archaeological Studies

Bureaw oF Ocean Enercy Manacement

e Collaborative Research Efforts

- Leverage the use the financial resources, personnel expertise, and
survey equipment

e Gather and Assess Baseline Data

- Provides informed decision-making as to where BOEM-permitted
activities may occur, even within defined regions where prospective
Industry-related activities may occur, such as Wind Energy Areas
(WEAGS) and associated Rights-of-Ways (ROWS)



BOE M Study Highlight:
Maryland Collaborative Archaeological Survey

Bureaw oF Ocean Enercy Manacement

.
Bethany Beach

>z

.
Ocean City

[ maryland Lease Area ] — |
Nautical Miles




BOE M Maryland Collaborative Archaeological Survey
Target 34

Bureaw oF Ocean Enercy Manacement

20 Feot




BOE M Study Highlight:
Virginia Collaborative Archaeological Survey

Bureaw oF Ocean Enercy Manacement

U.S. Department of the Interior Vi I'gin ia com merCi al Wi nd Enel"gy

Bureau of Ocean Energy Management
Office of ble Energy Prog and Research Lease Areas VOWTAP Export Cable Right of Way
BRI Research Lease OCS-A-0497 (VOWTAP)
0 5 10
BOE M RS [ virginia Commercial Lease OCS-A-0483
Bomins 0s Ocvass Evansr Masssassens

0 5 10
Coordinate System: NAD 1983 UTM Zone 18N
Datum: North American 1983




BOE M ~ Virginia Collaborative Arehaee?t;gwaféiir\‘/éy
' ~ -~ Possible Target: Hattle Dtmﬂ —

Bureaw oF Ocean Envercy Manacement -+-='=__




BOE M North Carolina; Continuing Collaborative Surveys
- and the Battle of the Atlantic

Bureaw oF Ocean Enerey Manacement

20




BOE M ~Battle of the Atlantic Cont’ -

Bureaw oF Ocean Enerey Manacement

Frelghter Blueflelds

Images courtesy of Project Baseline



BOE M Additional Atlantic Studies -

ey Manscem

 Inventory and Analysis of Archaeological Site Occurrence on
the Atlantic OCS

« Evaluation of Visual Impacts on Cultural Resources and
Historic Properties

* Developing Best Practices Protocols for Reconstructing
Submerged Paleocultural Landscapes and Identifying Ancient
Native American Archaeological Sites in Submerged
Environments



BOE M DOI Sec_re_tarial Order 3330 (2013)_ _a”d

ey Manscem

Maritime Cultural Landscapes

* The range of maritime-based activity for an area exemplified

by sailing routes, vessel types, and related constructions (ie.
ports and harbors)

— Related to prevailing economic conditions and periods of
warfare

— Sunken vessels reveal the cultural, economic, and
technological conditions in which they were constructed

o Submerged paleoenvironmental features and associated
material as a result of sea-level or coastal geomorphological
changes



BOE Web links for OREP’s Historical Preservation Activities

and Survey Requirements

Bureaw oF Oce ey Manscem

General Information:

www.boem.gov/Renewable-Energy/Historic-Preservation-
Activities/

Survey Guidelines:

www.boem.gov/Guidelines_for_Providing_Archaeological and
Historic_Property Information_Pursuant_to_30CFR585/



BOE M Referenbe ijted

Bureaw oF Ocean Ene

Higgins, P. 2014. Hidden History of Midcoast Maine. The History
Press: Charleston, SC.



Drivers for Future Studies

« Incorporation of Ecosystem Services into Federal
Decision Making

 Implementation of Regional Ocean Action Plans

e Submission of Construction & Operation Plans



Public Perception

Peoph acw what ’?y perceive

-+



Impacts to Tourism, Housing Value




Commercial & Recreational Fishing




Marine Spatial Planning

Tug & Tow Transits with Density Plot of All Vessels (2010) Commercial Fishing Revenue (2007-2012)




Request for Study Ideas

Announced on www.boem.gov

Ideas sent directly to
Mary Boatman (Studies Chief)
Mary.Boatman@boem.gov

Be sure to indicate how the study
will inform BOEM decision making

STUDY IDEAS

v


mailto:Mary.Boatman@boem.gov
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BOEM

BUREAU OF OCEAN ENERGY MANAGEMENT

and other organizations

Atlantic Marine
Assessment Program

for Protected Species
(AMAPPS)

Presented by: Dr. Debra Palka
National Marine Fisheries Service
Northeast Fisheries Science Center
Woods Hole, MA

Contributions from:

Abundance: Lance Garrison, Sam Chavez, Doug Sigourney
Pinnipeds: Gordon Waring, Beth Josephson

Birds: Tim Jones, Beth Josephson

Turtles: Heather Haas, Chris Sasso

Passive acoustics: Danielle Cholewiak, Melissa Soldevilla
Ecosystem: Mike Jech, Betsy Broughton



Background of AMAPPS

» Collaborative efforts with NMFS (NEFSC + SEFSC), US Fish and
Wildlife Service, BOEM, US Navy and other organizations

- B © AMAPPS [: 2010 - 2014; AMAPPS II: 2015 - 2019

%  ° Objectives:

— * Collect abundance and distribution data
 Collect tag telemetry data

o Estimate broad scale abundance estimates

» Develop fine scale seasonal, spatially-explicit density
estimates within the ecosystem context to be used for
management purposes

74 N
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Availability bias Perception bias

OVCf’VleW ' Species-
specific bias
corrections
Habitat
relationships
Habitat ‘
Trophic and

density
behavioral .

Sighting Numbers

conditions ‘ of groups

seen

Animal ; - Animals

behavior -

. model _
within a ' _

(e.g.. group C
swimming, relationships
feeding) '
Population
assessment

&)
J ; Page3
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Outline

1. Data collection
2. Preliminary results and ongoing activities
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1) Aerial and shipboard surveys:

Carolinas

North Atiantic

Mid-Aflantic

| El
[ K
| KU

Bathymetry (m)

USFWS aerial surveys
(seabird primary focus)

> 104,000 km

> 780,000 seabird records

30°N

o 25°N

.......
%

i i

_____

primary focus, include

seabirds on ship surveys)

> 165,000 km

Abundance and Distribution

._ 2012'Fligh?§ and Tag Detections

NMFS (marine mammal

1000 Erow 613
Machias Bay
i /M Dasertlsland Rt
wé«r |
I‘l "
5 \ - j
Penobscot Bay ¥ o
\hx\\ g b
Museangus Bay T » Y
R ¥
Casco Bay \“\.\ ) i
mEliZB‘Jﬁ‘"’l\\ :.b o Vi
\ N /5 W ®
Y Sl i :
\ ph ; 5 g
Y : Ruckland, ME 5200010
v'a® - gEFH
. - ,.,L-'il*:i.sf"{' '
a i
1
.

. 2012 Capture Sites

W71 TR Chatham, MA

Line transect abundance surveys

Aerial photography surveys over seal
haul out sites

-,

NOAA FISHERIES

Page5




Abundance and Distribution

2) Satellite tags 3) Bottom mounted passive acoustic recorders

N saRii”
//_ Tt
_W¢ E 7 . r : -
S i ‘J;-:
f Mg
Legend *%
J Migratory Corridor 2.0 project (MARUSs) .,‘j
A Shelf Break Acoustic Ecology project (HARPS)
] f sAN| 3
wj

.\:‘V!- [‘ 4 .
O (\i {
0 100 200 (400 600 400

-] g T— § Kilometers
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NMFS Survey Schedule

year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2010

2011
2012
2013

2517 —

2018
_SE aerial | -NE aerial SE ship NE ship
f@\"”‘*
{VS NOAA FISHERIES Page7
.\“-wa‘/

2014

2015

h




Routine surveys
o 200 ft altitude; 110 knots; 1 team of 3 people
e 200 m strip width on each side of the aircraft
» Target species: all birds
 Record all turtles and marine mammals M -
Detection studies (with WA FWS) L
» (Goals: quantify perception and availability
bias to understand counting errors and =
mis-identification =
* Double observer teams
e 2 DSLR cameras mounted to aircraft: =
forward facing and point of view —

fv NOAA FISHERIES Pages
-
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N

NI\/IFS shipboard and aerial surveys

Perception bias accounted for in NMFS ship and plane surveys by using 2
or 3 “independent” line transect platforms and mark-recapture distance

analytical techniques to estimate g(0)

Aerial surveys: target marine mammals and sea turtles from 600 ft altitude

Shipboard surveys target sea bII‘dS marine mammals and sea turtles

SN

s 2016 summer surveys

Page9
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Shipboard Seabird Teams

o o

<

N o
“Rruen oF O

On NMFS SE and NE shipboard surveys
¥ o * Visual strip transect surveys with 1 observer |
= > e ~30,000 birds detected from ~ 100 species

o Data sent to NOAA NCCOS to model
distribution and abundance

Storm petrel sightings
Band-rumped storm petrel
+ Leach's storm petrel
+ Leach's/Harcourt's storm petrel
Unidentified storm petrel
‘White-faced storm petrel
= Wilson's storm petrel
tracklines

201310812

Photo credit: AllisonHenry Storm Petrels

AMAPPS sightings 2010-2013

arw W = = aw W

Photo credit: RichardHolt

4
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On NMFS SE and NE shipboard surveys

Hydrophones deployed in waters > 100 m
depth, during daytime and nighttime

Shipboard Passive Ac __ ustlc Teams

Sonobouys deployed to record large whales

Goals:

» Acoustic abundance estimation for deep-

divers (sperm whales, beaked whales)

» Supplement visual data for acoustically

identifiable species
» Contribute to development of species-

GU-16-05 Atlantic Marine Mammal
Assessment Survey

Passive Acoustic Detactions

specific classifiers for other odontocetes

 Integrate visual and acoustic sperm
whale data for improved abundance

7 430 Hours recordings
= 577 Acoustic detections
30 Sonobuoys deployed |




Data collected simultaneously

EK60 backscatter data for plankton & fish

Plankton and macronekton samples from bongo nets, video St
plankton recorder (VPR), MOCNESS, Isaac-Kidd trawl, mid-water —

trawls

Physical oceanographic characteristics from continuous flow-
through surface measurements and station water column
samples using CTD etc.

]
| [ES——— = e el ]

Page12



Static Habitat Variables

Depth (m)

s
&% NOAAFISHERIES pagets
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- & X -l bk L - "
Layer 25 2012 SST oAy SOE £ : R \{l Layer 25 2012 POC

amapps_10k_polygons -env § o5 g i i3 . - . - T Partlculate Inorganic G
¢ I 0.0000 - 22.5920 5 Yol I ; 4 Fiog i amapps_10k_polygons -pic
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: 5 i - Bottom temperature Surface Salinity layer 25 2012
. # Layer 25 2012 Primary Productivity ottemplayer262012 saltlayer262012 Sea Level Anomaly
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W 0.256327
0343567
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I 0.0000 - 286.5588 28.2716
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Animal Tagging

To estimate availability, describe habitat usage and vocalization
patterns, using data collected from satellite and D-Tags.

Availability bias correction factor increases abundance estimate by

2 — 6 times, depending on platform and species.

Satellite tags for gray and harbor
seals

Satellite tags for loggerhead
and leatherback turtles

i
&% NOAAFISHERIES
k.4

Oviginal dive profile

Bl

Depih (m)

a0 =

ul

)

—_—— & = e

D-Tags for sperm whales, beaked whales and sei

whales

Tag data

t
Tirm

©GSGSSI,
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Outline

1. Data collection
2. Preliminary results and ongoing activities
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Pinniped Research Results
-

Mev sbford

’@ NOAA FISHERIES
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1) Maine harbor seal abundance surveys

2)

3)

 Aerial photogrammy surveys conducted 2011 and 2012.

» Capture and tagging conducted in 2011 and 2012 in Chatham, MA
and western Penobscot Bay, ME.

» G.T. Waring, R.A. DiGiovanni Jr., E. Josephson, S. Wood, and J.R.
Gilbert. 2012 population estimate for the harbor seal (Phoca
vitulina concolor) in New England waters. 2015. NOAA Technical
Memo F/NE-235.

Satellite tag of adult gray seal, captured in Chatham in June

2013, tracked for 206 days.

At-sea and aerial observations of harbor and gray seals.




Cetacean Habitat Density Models

Plane Data surfacing
(Beaufort) [ | times

Number of

sightings onship
. detected Kﬁa’tlonshlp ,

Point
independence

’V NOAA FISHERIES

Static
variables - Dynamic
(depth, slope, variables
roughness) (SST, chl)

Habitat
relationship

Frameworks: GAMs and Hierarchical
Bayesian; Distributions: Tweedie,
Zero inflated Poisson, plus others




Cetacean Habitat Density Models Results

Seasonal maps of density for 17 marine mammal species

Animals / km?
I 0.00000 - 0.00002
W 0.00002 - 0.00004
-0.00008
-0.00015
-0.00029
-0.00057
-000113
-000221
-0.00435
-0.00854
-001677
-003293
- 006467
-012701
-0.24944
-048988
-096210
I 0.96210 - 1.88952
B 188952 - 371093
Summer density prediction 8 371003 - 728508
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1 Renewable Energy Areas
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I 0.00000 - 0.00002
I 0.00002 - 0.00004
I 0.00004 - 0.00008
I 0.00008 - 0.00015
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Phocoena phocoena Phocoena phocoena

Phocoena phocoena

AMAPPS rEI m:enewable Energy Areas AMAPPS 0il & Gas Proposed Area AMAPPS Ol & Gas Proposed Area
[] 0l & Gas Proposed Area ** True 0 area True 0 area
e True 0 area L + AMAPPS sightings i * AMAPPS sightings
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Spring Summer Fall

Models Results :
g
Environmental Variable g
te(lat,Btemp | | | [ ] [ ] | | H H H H o
SST ° £ 552
Slope] | | | oo® 600 | ' © | | | T i g%' i
SHA, ® T 1] 2 & ¥
Salinity ® T 2g| A
: 1] S \
PP 9&. o o 1t
POC T |1 o
s iamry: il
LI .
_Lay 030 o0 — - Abundance inter-annual trends
Dist2shore , [T - e o A P P B L e R P [ e B e 1
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Dist125 | @ @ @ @ ° ° it e ——
Dist200 ® ® o T T
: [T
Dist1000 ® L 2 i
Depth ® ® ninn
¢l @@ i
Btemp | ’ 1111 Cetacean Abundance Estimates
NRNNRARERN in US Northwestern Atlantic Ocean Waters
XAXAANFANFTIANSTSIFTSTLSFST 147101 from Summer 2011 Line Transect Survey
i -l I I IO
o = F & > g L2 25 5 F 5 -§, £ £ a—@ o &4 Count
FLSEPFF LS FETFE S
& 2w £ g‘: 5 s s FE ;g ®F by Debra Falka
f C‘ o? ‘\T’ m § 'r $ 'r MNuticral Ocearic Alffeaphaiic Adrnslialon, Malionsl Midie Fisheies Sefvice,
Significant environmental variables associated with spatial- e

temporal density model

95% Confidence US DEPARTMENT OF COMMERCE
Season Abundance e e
Interval Nt s S

Sprlng March- May 3,817 0.148 2,883 -4,752 Nonemees 2012
Summer (June-August) 4,718 0.127 3,722 -5,714 ]
Fall (September-November) 4,514 0.123 3,545 -5,479 Abundance estimates

Average seasonal abundance estimates in Stock Assessment Reports
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Select Species. Atlantic Spotred Dolphin |
Select Season Fall
| Display Symbology:. Densiry

[ bl | st st

Oil & Gas Proposed Asea
=
o

| Renewable Enesgy Areas
(m} i

 Selected Data
ey |
I 9-000002
I 0.00002 - 0.00003.
I 0.00003 - 000005
B 000005 -0.00009
.+ 0.00009 - 0.00016
/00016 - 0.00027
70.00027 - 0.00047

1 0.00047 - 0.00082
0.00082.0.00142
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Ability to select an area of
interest and get density and
abundance information for
each grid cell

‘N4 NOAAFISHERIES

Data

Data Availability: Public Website Development

Interest

User selected area of

Selected Data Results

Atlantic Spotted Dolphin Fall

Summary by Density | Summary by Abundance

Mean Abundance

[ Confidence Interval

683 [ 0.104807
Density Low Density  High Density  CV
0.0 0001516 001324 0341046
0011886 0.004675 001909 0245361
0.016503 0.008561 0024445 0194083
0.022864 0.013074 0166453
0.0 0.016321 0151834
0.033128 0.020914 013896
0039651 0.025994 0128016
0046022 0.030809 0122136
0.046741 0.031188
0.057204 0.039197
0.061659 0.043182 0.080136
0.065033 0046433 0.083613 0.09773
0.075226 0034109 0096342 0094073
0.082974 0.059691 0106256 0092945
0008921 0003151 0014691 026
0.014025 0.006382 0021668 0224694
0.021934 0.012337 0.031531 0174094
0.026293 0.015685 0.036901 0.156991




Ongoing activities

1)

Papers in review:

a) BOEM report of AMAPPS [ final results

b) Availability bias correction factors

c) Cetacean habitat suitability indicators
Employing methods with loggerhead turtle data

Expanding hierarchical Bayesian framework to include spatial
autocorrelation and other distributions

Updating habitat models with newly collected data, resulting in

current abundance estimates to be reported in Stock
Assessment Reports

Investigating longer term annual abundance trends

Investigating new analytical methods to separate field sightings
not identified to species (like long-finned versus short-finned
pilot whales) to derive species specific density models

NOAAFISHERIES Page22



Seabird Results and Ongoing Activities
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Seabird Results

1) Transect densities and Key sites of seabird species

Key Sites: All Surveys
AMAPPS/SeaDuck
1 km2 segments

50% of individuals

ME
T NH
MNY
LA
RI B
CcT ®
> NJ ..
s Transect densities
(total count/km?)
DE
MD
RV

MNC
Page24
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Seabird Results

2) Developed appropriate statistical models for seabird
sightings data (Zipkin et al. 2014)

Ongoing activities
3) Continue collecting seasonal aerial survey data

4) Continue detection studies to determine perception and
availability bias corrections
5) Continue exploring appropriate statistical models

6) Combine all data to estimate spatial-temporal
densities/abundances of species
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S
Sea Turtle Results and Ongoing Activities

Photo Credit CFF
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Sea Turtle Results

LOGGERHEAD TURTLES

In collaboration with US, Canadian and UK scientists:

—200m | T ‘-1__:};;
=Wind Planning Areas 12 01 2015 M-: '
=BOEM Lease Areas 02 05 15 o [ Ui

Buffer M “

E— 1) New insights into oceanic state
- duration (Avens et al. 2013)

2) Preliminary loggerhead abundance
estimate (NEFSC & SEFSC 2011)

3) Model availability using tag data (Scott-
Hayward et al. 2014)

Satellite tag data from 2004-2016

Tags: 120 from AMAPPS
150 other sources
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Sea Turtle Ongoing Activities

Estimating the distribution of tagged loggerheads from
satellite telemetry data

5) Expanding analyses to incorporate other data sources
(bycatch and visual surveys)

6) Continuing to tag loggerhead and leatherback turtles,
particularly in novel areas to determine spatially-
temporal specific habitat usage and availability

.-ﬂ

‘BUiIding uon Fé SUCcess in taggihg.

P 1077 )

&% NOAAFISHERIES
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Incorporating opporiunistic sampling.

Warden (2011)
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Passive Acoustic Results and Ongoing Activities

~ s B L . el
Image credit: Michael Thompson, SBNMS
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Passive Acoustic Results

1. First description of acoustic characteristics of Sowerby’s beaked whale
(Cholewiak et al. 2013)

2. First description of acoustics of True’s beaked whale (paperin prep)

i T3, Effects of shipboard echosounders on
£ e detection rates of beaked whales
(paper in prep)

4 3-D Localization of beaked whales (paperin prep)

5. Geographic variation in Risso’s dolphin
echolocation (paper in prep)
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Ongoing Activities

6. Contributing data to Atlantic delphinid
classifier development (rocca)

: 7. Abundance estimates for sperm whales
wwew | based on passive acoustic data

@  Sperm whale acoustic detections|
depth100m
depth200m
{—— depth1000m

b geothdopm |

8. Integrating visual & acoustic data for
sperm whale distribution and abundance

* Model framework developed & simulation trials
conducted

 Evaluating two potential methodologies for data
integration

» Analyses started using AMAPPS 2013 data
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Ecosystem Research Results and Ongoing
Activities

Zooplankion

L, Phytoplankion

[llustration by Michael Fogarty [NEFSC, NMFS] and Jack Cook [Woods Hole Oceanographic Institution]
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1. Process Simrad Scientific Echosounder EK60 echograms and ground truth with samples
Vertical migration of fish and plankton N

. 22:00:8 DD:DD:D e 02:00:00 ®
AR ! 20

-25

[8:1] 18 kH.

-29

-39

43

48

-53

-57

-67

-1

T

= % No data loggers D20160729-T105645.raw 39717175 N65° 21.203' W 7/29/201610:58:53.0780
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Pressure (db)

2.

Process Video Plankton Recorder (VPR) data and relate to other data

Pressure
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Other Results and Future Activities

New, unexpected results
3. Net samples identified new spawning area for bluefin
tuna (Richardson et al. 2016)
4. VPR identified new information on distribution of salps and

Inter-annual variability in the dominant salp species (in prep)

Synthesizing data
5. Demonstrated fine scale habitat partitioning of By o)
cetaceans related to physical and biological habitat (LaBreque 2016)
6. Continuing to synthesis physical and biological data
7. Continuing to relate habitat to marine mammal distribution

Water temperature
Acoustic backscatter

5 BT 15 20 25 30 35
Distance from Shelf Break (km) ..iﬁ. .
e le 12+ 123 13 -2- 23 -3
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Field Studies of Whales, Dolphins, and Sea Turtles for
Offshore Alternative Energy Planning in Massachusetts

Scott D. Kraus, Ph.D., Sarah Leiter, and Kelsey Stone
New England Aquarium
Boston, MA 02110

Charles Mayo, PhD. and Pat Hughes
Provincetown Center for Coastal Studies

Provincetown, Ma 02657 S e L
—""ﬁ e }’S
Robert D. Kenney, Ph.D. i \E : < '
University of Rhode Island ' £ v “'-u,.\_a_
Graduate School of Oceanography ' : %
Narragansett, Rl 02882-1197 gl

Christopher W. Clark, Ph.D. and Aaron N. Rice, Ph.D.
Bioacoustics Research Program
Cornell Lab of Ornithology
Cornell University
Ithaca, N, 14850, USA
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Cessna Skymaster O-2 Observer and Camera Viewfields

Effective strip width for large
whalesis ca. 1.13 nm

e e

Observer Viewfield Observer Viewfield

Observer nearfield view
is obscured by fuselage
out to 233ft from the

trackline @ 1000 ft

Camera Viewfield

424 ft wide FOV

Probability of detection of animals or groups declines with their distance from the transect. In line-transect (or distance)

sampling theory, f(0) is the probability density function of right-angle sighting distances (for that species and platform)
valuated at a distance of 0. The reciprocal of f(0) is the “effective strip width,” a statistical estimate of the area effectively
searched on either side of the transect.
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MA CEC Study —

Data, analyses, and Limitations

Data Source

Analyses

What they tell us

What they dont tell us

Aerial Survey
sightings/transects

Sightings Rates

Provide relative comparable measures of
numbers of observed animals per km, per
transect, per survey, per month, as needed.

Absolute abundance

SPUE

Distribution patterns normalized for variable
survey effort

Absolute abundance in each block

Line transect abundance
estimates

Point estimates of absolute abundance, with
95%confidence intervals

Abundance within small subsets of the
study area

Species Richness

How many species were observed within a block

Hot spot analyses

Shows areas within the context of the entire
study are that are used more consistently than
the rest of the area - analyses can be done on

absolute numbers, or on species richness

Belly Camera
Photographs

Counts

Sea turtle, shark and small animal counts in the
area not seen by observers

Whale distribution and abundance

Photographic
Identifications

Demographics

Individual identifications are used to determine
age, sex, of known whales

Photo-id only feasible for right whales
from aircraft

Movements

Photo-id can link whales to other areas and
movements

Residence times

Minimum Counts

Minimum counts provide lower bounds on line-
transect estimates

Not for non-right whales

Acoustic Data
(MARUS)

Presence of calling
whales

Species specific records of occurrence with the
detection range of each MARU

How many whales are present, how
many silent whales are in the area.

Ambient Noise

Background noise in the area

Presence by MARU site

Occurrence in some MARU sites and not in
others provide crude distribution info

How many whales are calling

Acoustic and
Survey data

Comparative analyses

Shows the strengths and weaknesses of both

data collection methods
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Sightings per Unit Effort
of endangered large
whales (fin whale,
humpback whale, sei
whale, sperm whale, and
North Atlantic right
whale) shown seasonally
and annually all years
combined (October 2011
—June 2015).
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Sightings per Unit Effort
(SPUE) of all turtle species
(LETU, LOTU, RITU) and
unidentified turtles (UNTU)
sighted in the study area
across the entire study
period (October 2011 —
June 2015), partitioned
seasonally and annually
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Age class by sex of photo-identified North

Atlantic right whales at time of sighting within

the Survey Area.

Individuals that were observed on multiple dates

were not tallied multiple times within this table. Age

classes include: A= adult, J=juvenile, C=calf,
U=unknown Age.
Age Class

SEx A J C U
Female (non cow) 4 10 0 1
Female (cow) 12 0 0 0
Male 28 14 0 1
Unknown 2 1y 0 4
Total 46 25 0 6

Table 3.

Density and abundance of North Atlantic right whales

(Eubalaena glacialis) by season-year.

Density and variance are the means of the transect estimates,

weighted by transect lengths. T = number of transects flown; G,I =

number of groups and individuals sighted; D =

density in

animals/km?; V = variance of the density; N = estimated abundance

in the study area; C195=95% confidence interval, with the lower

limit changed to zero if it was negative.

Season-Year T G, I D \Y N Cl195
Fall-2011 32 0,0 0 - 0 -
Winter-2012 30 0,0 0 - 0 -
Spring-2012 56 8,13 0.0035 | 0.0027 24 0-118
Summer-2012 48 0,0 0 - 0 -
Fall-2012 24 0,0 0 - 0 -
Winter-2013 16 3 X5 0.0045 0.004 35 0-296
Spring-2013 39 ot 0.0005 | 0.0003 4 0-43
Summer-2013 46 0,0 0 - 0 -
Fall-2013 36 0,0 0 - 0 -
Winter-2014 26 1558 0.0008 | 0.0006 T 0-83
Spring-2014 41 4,11 0.0019 | 0.0016 15 0-109
Summer-2014 60 0,0 0 - 0 -
Fall-2014 39 0,0 0 - 0 -
Winter-2015 28 4,15 0.0027 0.002 21 0-155
Spring-2015 65 10,44 | 0.0029 | 0.0021 23 0-111
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Hot spot analysis of leatherback turtle
distribution in the study area (annual
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Right whale sighting
totals by month,
combined across all
survey years (October
2011 — June 2015).

Right whale mean
monthly acoustic
presence + standard
error for all years
combined.

Number of Sightings
= =
o o1

o1

o

100

80

6

o

4

o

2

o

Mean Monthly % Presence

o

N
o
I

q 4
0 0 0 0 0 l
Feb M

ar  Apr May Jun Jul Aug Sep Oct Nov Dec
Month

‘”“H iiﬁl

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec



Recommendations

1)The seasonality and spatial distribution of marine mammals in the area suggests
seasonal and spatial management of survey and construction activities should be
considered for implementation during environmental review and permitting.

2 The long-term impacts of offshore wind farm facilities should be carefully
assessed using a statistically robust design to understand the consequences of such
development on marine mammal and sea turtle distribution, abundance, behavior,
and communications.

3) Focused oceanographic studies are needed to interpret the occurrence of
endangered whales in the SA. There are two questions:

- Can offshore wind facilities affect whale habitat or behavior, thereby
changing distribution and/or behavior?

- Are whale distributions food dependent, and any changes in
distribution and/or behavior are due to changes in prey species in the area?

Distinguishing between these two hypotheses will be important in the context of
managing future development.
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Determining offshore use by marine mammals
and ambient noise levels using passive
acoustic monitoring
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Goals

e Collect acoustic data to:

» characterize patterns of temporal and
spatial occurrence of vocalizing marine
mammal species (including right whales, fin
whales, humpback whales, minke whale
and any small cetacean species)

e characterize the existing ambient noise
environment in and around the Maryland
Wind Energy Area (MD WEA)



Passive acoustic monitoring

e Excellent for detecting vocally active species at
high temporal resolution in all weather
conditions

e Provides pervasive record

e Ability to detect other environmental and
anthropogenic sounds

 Non-Invasive




North Atlantic Right Whale

Fin Whale

Sound sped up 5x
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Recorded by H. Bailey and J. Wingfield
in the MD WEA.
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Porpoise sound and spectrograms courtesy of NOAA NEFSC.



Data Collection

Two types of devices:

1) The Marine Autonomous Recording Unit
(MARU) designed by Cornell University
collects a continuous archival record of the
sound environment (sampling at 2kHz).

e Calibrated to measure absolute ambient noise
levels

* Detects calls by large whales




Data collection

2) The C-POD is a tonal click detector that
continuously monitors the 20-160kHz
frequency range.

 Detects echolocation clicks by small cetaceans
(dolphins and porpoises).




Acoustic Array




Preliminary Results: Whales
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Right whales

Monthly Percent Presence

Monthly percent presence in the wind energy area
(Hodge, Tielens, Estabrook and Rice, Bioacoustics Research Program Cornell University)



Preliminary Results: Whales
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Monthly percent presence in the wind energy area
(Hodge, Tielens, Estabrook and Rice, Bioacoustics Research Program Cornell University)



Preliminary Results: Whales

Right whale

Daily percent presence (red) during November 2014 — February 2016

(Hodge, Tielens, Estabrook and Rice, Bioacoustics Research Program Cornell University)



Estimate locations

Detection ranges of the MARUSs

(Hodge, Tielens, Estabrook and Rice, Bioacoustics Research Program Cornell University)



Acoustic Array




Preliminary Results: Dolphins
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By Wingfield and Bailey, CBL UMCES



Preliminary Results: Porpoises

e Harbor porpoises mainly
detected during January-
May.

e Relationship with
environmental variables,
sea surface temperature
(SST) and chlorophyll a

Jan Feb Mar Apr a Jun Jul Aug Sep Oct Nov ec concentration (CHL), in the

e wind energy area.
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Preliminary Results: Porpoises

Foraging behavior
determined by
occurrence of feeding
buzzes (inter-click
interval < 10ms)
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Ambient Noise Analysis

Example Of ambient D03_storm_fhr 01/16/2016 t0 02/02/2016 Chan -7 _
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(Hodge, Tielens, Charif, Estabrook and Rice, Bioacoustics
Research Program Cornell University)



Summary

e Seasonal pattern in whale occurrence, with
fin and North Atlantic right whales most

frec
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uently detected.

ohins detected year-round whereas
poises most frequently detected in winter
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spring.
al project duration: June 2014-May 2017

« Acoustic monitoring expected to be
extended to November 2017.
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* Inform management decmens to mltlgate potentlal
impacts to protected m*ame speCfes '

Better data =» more effective conservation and man.egement' =




Prewous PAM Survey (2012 2013)




Right Whale Monthly Occurrence

% Days present per month
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Right Whale Monthly Occurrence
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Acoustic Monitoring Workflow

Automated Sound Analysis and Identified  Baseline Ecological Records
Signal Processing Whale Sounds

(+ metadata) Temporal

Right Whale Fin Whale
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e Ambient noise measured with Matlab




Recorder Configuration
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Preliminary Results

Effort-Corrected Monthly Presence

Effort-Corrected Monthly Presence
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Preliminary Results

Effort-Corrected Monthly Presence
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Acoustic Localization
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Acoustic Localization — Preliminary Results
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Acoustic Localization — Preliminary Results
Right Whales npback Whales

0 10 20

s
g inke Whales
\' *




Acoustic Localization — Preliminary Results
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Ambient Noise — Preliminary Results

~6 months of sound

Virginia Site
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= Whales located across wind planning area
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_Identify spatial trends in distribution o |
- Evaluate POSSIble ha_bf_ta‘l; assouaﬁons = ———

— ——

_Evaluate env1ronmental drlvers assomated Wlth
~whale occurrence

Compare trends in Virginia to other mid Atlantlc
locations ol
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Large scale monitoring of acoustic
soundscapes and species
distribution patterns across the
western Atlantic ocean.

Sofie Van Parijs', Mark Baumgartner?, Danielle
Cholewiak!, Genevieve Davis'! and more..




The power of passive acoustics

Long term trends in:

o All acoustically
active species

o Movement Patterns

o Timing
o Distance from
shore

o Soundscape &
ambient noise
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Low Frequency Species

Phaota Credit: NOAA/NEFSC/Pete Duley F '-/
g ¢ olecried under MMPA Reseansh gorm @ 7751875 oS

Photo Credit: NOAAMNEFSC/Danise Risch
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