Information Synthesis Studies

Completed — Updated Summary of Knowledge: Selected Areas of the Pacific Coast
This study by a BOEM consultant compiled and analyzed information generated after 1977
about the coastal and marine environment from Grays Harbor, Washington to San Francisco
Bay, and from Santa Barbara County to the Mexican border. It identified early information
and data gaps about oceanographic resources and potential impacts of offshore renewable
energy development.

Final Report (BOEMRE 2010-014): http.//www.data.boem.gov/Pl/PDFImages/ESPIS/4/4955.pdf

Completed — Oregon Marine Renewable Energy Environmental Science Conference
This conference — coordinated by and held at Oregon State University (OSU), Corvallis —
brought together an international group (including 40 Oregon specialists) to review existing
and ongoing science pertinent to marine renewable energy. This expert group reviewed
existing research and prioritized data gaps and needs for baseline conditions, environmental
effects and monitoring studies.

Final Report (BOEM 2013-0113): http://www.data.boem.gov/Pl/PDFImages/ESPIS/5/5255.pdf

Social, Economic & Cultural Resource Studies

Completed — Inventory and Analysis of Coastal and Submerged Archaeological Site
Occurrence on the Pacific OCS

This study by a BOEM consultant assessed the potential for submerged prehistoric sites on
the California, Oregon and Washington OCS, and identified coastal properties and significant
coastal cultural resources subject to potential visual impacts from offshore energy
development. It also produced a proprietary inventory of known, reported and potential
historic shipwrecks.

Final Report (BOEM 2013-0115): http://www.data.boem.gov/Pl/PDFImages/ESPIS/5/5357.pdf

Completed — Economic Impact from Large-Scale Deployment of Offshore Marine
and Hydrokinetic Technology in Oregon

This BOEM-directed study by the U.S. Department of Energy (DOE)/National Renewable
Energy Laboratory conducted an analysis of the potential economic impacts of deploying
wave energy conversion devices off the coast of Oregon. It examined multiple deployment
scenarios to estimate economic impacts for the entire state and Oregon’s coastal counties.
First Report (BOEM 2014-664): http.//www.boem.gov/2014-664/

Second Report (BOEM 2015-018): http.//www.boem.gov/BOEM-2015-018/
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Completed — Pacific Regional Ocean Uses Atlas A REGIONAL
This study by BOEM and National Oceanic and Atmospheric Administration (NOAA) OCEAN USES ATLAS
documented patterns of existing and emerging ocean uses in Washington, Oregon and g G
Hawaii. It also described human uses and areas of space-use conflict or compatibility
between proposed renewable energy areas (including facilities and onshore supporting
infrastructure) and other human uses of the ocean.

Final Report (BOEM 2015-014): In press

BOEM

@

Ongoing (to be completed summer 2015) — Renewable Energy Visual Evaluations
This study by BOEM, University of Arkansas and Argonne National Laboratory will develop a
GIS-based landscape-visualization tool to assess the potential viewshed effects from offshore
renewable energy facilities. Visualizations will include wave and wind energy structures,
lighting and meteorological conditions.

Study Profile: http://www.boem.gov/pc-10-08/

Ongoing (to be completed November 2015) — Characterizing Tribal Cultural Landscapes

This study by BOEM and NOAA uses three case studies from Native American communities in California, Oregon and
Washington. It strives to develop a methodology and process that could be useful to all coastal tribes to determine
significant archaeological and cultural resources. This information will likely be important to future consideration of
marine renewable energy projects.

Study Profile: http://www.boem.gov/pr-12-tcl/

Planned (to start fall 2015) — Archaeological and Biological Assessment of Submerged Landforms off the
Pacific Coast

This study by BOEM and San Diego State University will identify potential submerged landforms offshore southern
California and central Oregon that could indicate the presence of prehistoric archaeological sites. It will also develop a
model to identify and classify potential cultural landforms from existing remote sensing data and seafloor maps in areas
along the Pacific Coast, and determine if the submerged features are associated with ecologically sensitive areas.

Study Profile: http://www.boem.gov/pc-14-04/

Biological Studies

Completed — Effects of EMF from Transmission Lines on Elasmobranchs and Other s
Marine Species

EnvucTs 0f EMFS raos Usoenses Ponen Cames

This study by a BOEM consultant synthesized data and information about subsea power- e T ]

transmission cables and the sensitivity of marine organisms to electromagnetic fields (EMFs) -
. . . — e ——

produced by the cables. It produced a database of information about potentially affected e —

species of elasmobranchs (sharks and rays), other fishes, marine mammals, sea turtles and
invertebrates. It also recommended future research priorities and potential mitigation measures. o
Final Report (BOEMRE 2011-09): http://www.data.boem.gov/Pl/PDFImages/ESPIS/4/5115.pdf

Completed — Pacific Coast Fisheries GIS Resource Database

This study by BOEM and U.S. Geological Survey (USGS) compiled marine fisheries and
coastal spatial data from various wildlife agencies in California, Oregon and Washington
and integrated it into a single, comprehensive GIS-based system. The database includes
information about Pacific Coast fish, fisheries and active fishing, as well as Southern
California seabirds and marine mammals.

Database: http://www.werc.usgs.gov/Project.aspx?ProjectID=203
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Completed — Survey of Benthic Communities near Potential Renewable Energy
Sites Offshore the Pacific Northwest

Benthic Habitat Characterization

This study by BOEM and OSU provided baseline information about the seafloor environment g?ﬁ%:ﬁ%}ym‘ﬁ‘:"”yg::'ﬁ"““'

and the types and distribution of benthic invertebrates in areas of potential renewable —-—
energy development on the Washington, Oregon and northern California OCS. Knowledge of ‘ '
species-habitat relationships will allow for prediction of seafloor communities beyond those 1

sampled in this study.
Final Report (BOEM 2014-662): R BOEM
http://www.boem.gov/2014-662-v1/

http.//www.boem.gov/2014-662-v2/

Completed — Marine Mammal, Seabird and Ecosystem Data Collection in Pacific
OCS Areas off Oregon

This oceanic field survey by BOEM and NOAA performed detailed observations of marine
mammals, seabirds and ecosystem conditions off Oregon in August/September 2014.
Specifically, these short-term, sequential surveys covered the lease blocks for PMEC-SETS
and WindFloat Pacific, with overlapping, edge-to-edge transects. The methodology used
visual, passive acoustic, water and other sampling protocols that have been used for over 10
years off the West Coast and allow for data integration and comparisons.

Synopsis: http://www.boem.gov/PR-14-OBS/

Ongoing — BOEM-MARINe (Multi-Agency Rocky Intertidal Network)

This long-term and continuing study by BOEM and a network of partners provides for the monitoring of rocky intertidal
habitats and communities at 32 coastal sites adjacent to existing and potential OCS energy development in California
and Oregon, including 8 sites on the Oregon coast. Site-specific data about the diversity and abundance of invertebrates
are housed in a publicly available database that can be used to monitor intertidal communities.

Study Profile: http://www.boem.gov/pc-10-02/

MARINe Website: http://www.MARINe.gov

Ongoing (to be completed September 2015) — Seabird and Marine Mammal

Surveys off the Northern California, Oregon and Washington Coasts
This study by BOEM, USGS and U.S. Fish and Wildlife Service provided up-to-date information jp‘:zg%i"c“z'*?ﬁ:?‘swanpm‘m_a‘
on the types, distribution, abundance, seasonal variation and habitat use of marine mammals
and seabirds along the northern California, Oregon and Washington coasts. Aerial surveys
using state-of-the-art technology focused on the most likely areas of OCS renewable energy
development. Additional work will determine ecosystem connections and species-habitat
associations.

First Report (BOEM 2014-003): http://www.boem.gov/2014-003/

Study Profile: http://www.boem.gov/pc-10-05/

Ongoing (to be completed December 2015) — Renewable Energy in situ Power Cable Observation

This study by BOEM and University of California, Santa Barbara (UCSB) will measure the strength and variability of EMFs
along subsea power transmission cables in the Santa Barbara Channel, which are similar to cables used for offshore
renewable energy inter-device electrical connections. It will also compare fish communities in cable versus natural
habitats and determine the potential effectiveness of cable burial as a mitigation measure to decrease EMFs.

Study Profile: http://www.boem.gov/pc-11-03/
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Ongoing (to be completed December 2015) — Developing and Applying a Vulnerability Index for Scaling the
Possible Adverse Effects of Offshore Renewable Energy Projects on Seabirds on the Pacific OCS

This study by BOEM and USGS will estimate the vulnerability of Pacific seabird species to potentially adverse effects
from offshore renewable energy activities (e.g., collision with devices, displacement from habitat). It will use existing and
newly analyzed at-sea behavioral information (e.g., avian habits and activities, flight-height and flight characteristics) to
identify species-specific sensitivities that will then be combined with existing distribution data to estimate and map
vulnerability.

Study Profile: http://www.boem.gov/pc-12-01/

Ongoing (to be completed March 2017) — Using Ongoing Activities as Surrogates to
Predict Potential Ecological Impacts from Marine Renewable Energy

This study is a partnership between BOEM and DOE to identify and analyze data from
ongoing projects and activities (surrogates) with stressors and receptors similar to those
expected from marine renewable energy projects. Stressor-receptor pairs that may be
particularly useful to analyze from surrogates include: (1) EMFs from operating power cables
as impediments to migration of marine mammals and anadromous fishes (salmonids and
green sturgeon), and (2) mooring configurations of offshore aquaculture facilities and
oceanographic buoys as entanglement hazards for marine mammals. Bl
First Report (BOEM 2015-021): In press

Study Profile: http://www.boem.gov/pc-13-02/

Ongoing (to be completed August 2017) — Potential Impacts of Submarine Power Cables on Crab Harvest
This study by BOEM and UCSB will determine whether the presence of subsea power-transmission cables affects the
movement and commercial harvest of rock and dungeness crab, both economically important West Coast species. The
study includes substantial involvement with commercial crab fishermen in the field. It will include a pilot project (with
rock crab) in the Santa Barbara Channel and a potential subsequent project (with dungeness crab) in Puget Sound.

Study Profile: http://www.boem.gov/pc-14-02/

Ongoing (to be completed August 2017) — Year-round and Diel Patterns in Habitat-use of Seabirds off Oregon
This study by BOEM, OSU and USGS will provide information about the distribution, movements and behaviors of
Oregon seabirds and identify patterns in their habitat use 24/7. New data collected with state-of-the-art tracking devices
will be integrated with existing data to map and predict the distribution of species and their potential vulnerability to
renewable energy devices.

Study Profile: http://www.boem.gov/pc-14-03/

Ongoing (to be completed 2019) — Data Synthesis and High-resolution Predictive Modeling of Marine Bird
Spatial Distributions on the Pacific OCS

This study by BOEM, NOAA and USGS will synthesize 50 years of seabird survey data off California, Oregon and
Washington, and combine it with information about environmental and oceanographic conditions to predict the
occurrence and abundance of seabirds at sea. The resulting predictive maps of seabird distributions will provide critical
information for renewable energy siting and evaluation of potential environmental effects of management actions and
project approvals.

Study Profile: http://www.boem.gov/pc-15-01/
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Physical Oceanography & Geology Studies

Ongoing (to be completed 2016) — Oregon OCS Seafloor Mapping: Selected Lease Blocks Relevant to
Renewable Energy

This study by BOEM and USGS will collect high-resolution, multibeam seafloor data of the potential OCS lease area
offshore Coos Bay, Oregon. The data will be used to develop comprehensive maps of seafloor habitats and geology,
which are needed to address site-specific siting, ecosystem assessments and geohazards.

Study Profile: http://www.boem.gov/pr-13-osm/

Ongoing (to be completed September 2017) — Predicting the Consequences of Wave Energy Absorption
from Marine Renewable Energy Facilities on Nearshore Ecosystems

This study by BOEM and USGS will develop a statistical model that describes how wave energy may structure nearshore
communities. Using 30 years of subtidal survey data from USGS, National Park Service and others, this study seeks
ecosystem connections between nearshore communities and wave energy dynamics. The model will be used to predict
nearshore ecosystem perturbations if wave energy conversion cause changes in modeled hydrodynamics.

Study Profile: http://www.boem.gov/pc-13-05/

Other Studies

Offshore Wind and Wave Energy Feasibility
Mapping for the Outer Continental Shelf off the
state of Oregon

Completed — Industry Feasibility Mapping for the Outer Continental Shelf off the
State of Oregon

This study by BOEM and DOE/Pacific Northwest National Laboratory developed maps and
other spatially explicit products to identify general areas where it may be technologically and
economically feasible to site renewable energy devices on the Oregon OCS. It examined the
latest industry technologies for offshore wind and wave energy for the Oregon OCS.

Final Report (BOEM 2014-658): http://www.boem.gov/2014-658/

Ongoing (to be completed February 2017) — Synopsis of Research Programs that can Provide Baseline and
Monitoring Information for Offshore Energy Activities in the Pacific Region

This study by BOEM and USGS is identifying ongoing or completed research programs that have produced databases
containing information on species and habitats sensitive to offshore energy activities in the Pacific Region. It is
evaluating the capability of these programs to provide baseline and monitoring data to understand and mitigate
potential impacts of conventional energy development offshore southern California and renewable energy development
offshore southern California, Oregon, Washington and Hawaii.

Study Profile: http://www.boem.gov/PR-14-DMI/

Ongoing (to be completed March 2020) — Understanding and Mitigating the Effects of Marine Renewable
Energy Technologies on the Coastal and Marine Environment in the Pacific OCS Region

This study by a BOEM consultant will research, test and monitor offshore renewable energy projects in the Pacific
Region. It will detect environmental effects on the coastal and marine environment from renewable energy
development as well as evaluate best available practices to help BOEM develop effective mitigation measures.

Study Profile: http://www.boem.gov/pc-14-05/

For more information about BOEM’s Environmental Studies Program (ESP):

ESP Homepage: http://www.boem.gov/Studies/

Pacific Region ESP Homepage: http://www.boem.gov/Pacific-Studies/

Environmental Studies Program Information System (ESPIS) Webpage:
http://www.data.boem.gov/homepg/data_center/other/espis/espisfront.asp

Renewable Energy Research Webpage: http://www.boem.gov/Environmental-Stewardship/Environmental-Studies/Renewable-
Energy/Renewable-Energy.aspx
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