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BEFORE THE HEARING EXAMINER

FOR THURSTON COUNTY
)
In the Matter of the Appeal of: )  Appeal No. 16-106159 VE
) CaseNo. 2014108800
Patrick Townsend, Kathryn Townsend, and )
Anneke Jensen ) FIRST DECLARATION OF
) JESSICA COTE
of the May 3, 2016 Mitigated Determination of )
Non-Significance in the request of ChangMook )
Sohn for Substantial Shoreline Development )
Permit for an Intertidal Geoduck Aquaculture )
Operation %
I, Jessica Coté, declare as follows:
1. I am over the age of 18 years and make this declaration based upon my
personal knowledge.
2. I have been awarded a bachelor of arts in Mechanical Engineering from

Tufts University in 1993 and a Master’s of science in Ocean Engineering from Oregon
State University in 1999. My Master’s thesis examined the formation and migration of
sand bars in the nearshore zone along the Washington coast. This work included
measuring nearshore bathymetry to develop a comparison of the morphology from 50

years ago to present and to determine primary forcing mechanisms for sediment transport
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and formation of sand bars. My thesis work provided the foundation for understanding
the erosion and accretion patterns of the beaches along the Southwest Washington Coast.
Over the last 10 years, my work in Puget Sound has focused on measuring and predicting
the primary mechanisms for sediment transport and morphologic change on the mixed
sand and gravel beaches unique to this region. This work has included extensive
measurements and analysis of wind-waves, vessel wakes, currents, water levels, and
suspended sediment concentrations and turbidity. I have published multiple papers in peer
reviewed conference proceedings and journals on geomorphic response of beaches in
Puget Sound to hydrodynamic forcing by waves and currents.

3. Over the last four years I have conducted extensive studies at multiple
locations within South Puget Sound on the potential impacts of geoduck aquaculture on
current circulation and sediment transport patterns. This work has included studies at sites
with varying conditions in terms of wind-wave exposure, sediment characteristics, and
circulation patterns. These studies have been used to inform expert witness testimony

regarding the potential impacts of aquaculture structures and harvesting activities.

4. I am currently a Principal Coastal Engineer at Confluence Environmental
Company.
S I am familiar with geoduck aquaculture operations generally and Pacific

Northwest Aquaculture, LL.C/Changmook Sohn’s proposed geoduck farm (“Farm™)
specifically. I have reviewed the Farm’s application materials and site-specific photos

recorded during a site visit by Confluence Environmental. In addition, I have conducted
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review of the proposed Farm site utilizing online resources such as aerial photographs
from Google Earth; oblique aerial photographs, coastal landforms, and shoreline
characterization information from Washington State Coastal Atlas; and geologic
information from Washington Department of Natural Resources.

6. I have reviewed the comments submitted by Appellants Patrick and
Kathryn Townsend and Anneke Jensen (“Appellants™) to Thurston County (“County”) on
the Mitigated Determination of Non-Significance for the proposed Farm. Appellants’
MDNS comments do not contain any specific or concrete information demonstrating the
gear used for the proposed Farm has probable significant impacts to tidal action, sand
movement, and currents. Appellants” MDNS comments also do not contain specific or
concrete information demonstrating that any impacts to tidal action, sand movement, and
currents associated with the proposed Farm would significantly impact neighboring
properties and properties on all sides of Zangle Cove.

7. Appellants state in their Notice of Appeal that PVC used in geoduck
aquaculture will impact tidal action. “Tidal action” is not a technical term and could be
inferred to mean changes in water elevation associated with the rising and falling of tides.
PVC tubes are used in geoduck aquaculture to protect juvenile geoducks from predation
and are buried in the sediment. Typically, two to three inches of the predator tube
protrudes above the substrate upon installation, with a maximum protrusion of four to five
inches with nets (0.4 feet). The PVC tubes will be installed at elevations of +3 feet to -4.5

feet mean lower low water (“MLLW?”). The great diurnal tide range (difference between
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mean higher high water (“MHHW?”’) and MLLW) in South Puget Sound is approximately
11.8 vertical feet. When the tidal elevation reaches MHHW, the PVC tubes will be
submerged under 11.8 to 16.3 feet of water and will occupy less than four percent of the
total water depth. Observations of geoduck tubes at comparable sites in South Puget
Sound have shown no evidence of impact to water levels even during low tides. The
height of the predator protection tubes does not occupy a sufficient percentage of the
water column to impact tidal action inferred as changing water levels from the rising and
falling of tides at the Farm site.

8. “Tidal action” can also be inferred to mean currents generated by the rising
and falling of the tides (e.g. tidal currents). Washington Department of Ecology
(“Ecology”) conducted a study to determine the circulation patterns and rate of tidal
flushing within South Puget Sound in order to understand the potential pressures being
placed on water quality as a result of anthropogenic impacts (Washington State
Department of Ecology, Southern Puget Sound Water Quality Assessment Study,
Circulation and Flushing in South Puget Sound, 1986). Currents were measured at
multiple locations including one station adjacent to the proposed Farm site. Tidal currents
were characterized as extremely strong for net flow and, although the measurements were
conducted in deeper water than the proposed Farm site, the circulation study demonstrates
the extensive tidal current circulation patterns that persist as a result of tides in this portion
of South Puget Sound. The 1.1-acre of geoduck aquaculture gear proposed for the Farm

would extend no more than 0.42 feet above the bottom and with space (permeability)
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between the tubes for the water to flow would not occupy a large enough portion of the
water column to inhibit the strong current circulation patterns in the area. Therefore, the
Farm’s predator protection gear would likely have no impact on tidal currents.

9. The strong circulation patterns at the Farm site are further evidenced by the
persistence of a turbid fringe at the shoreline as seen in the oblique aerial photographs
taken by Ecology in 1977, 2001 and 2006, attached as Exhibits A, B, and C to my
declaration, respectively. The turbid fringe is caused by waves and currents suspending
sediment into the water column. The color of the water indicates the sediments along the
waterline at the phase of the tide when the photos were recorded are relatively fine grained
(muddy), which are relatively easily suspended as compared to coarser grained material
(sands). Wave crests are apparent in the 1977, 2001 and 2006 photographs, indicating
wind-waves are typically observed at the Farm site and suspend fine grained sediments
creating persistent turbidity in the water column. Sediments are suspended into the water
column when the water levels are low enough for orbital velocities generated beneath
wind-waves to reach the seabed. Conversely, turbidity decreases with increasing water
depths particular in low to moderate wave conditions when the orbital velocities beneath
waves are not sufficiently large enough to reach the seabed. Turbidity in the water
column is more easily generated in areas of finer grained sediments and the Farm is
located at tidal elevations of mid-tide and lower where the sediments are expected to be
slightly coarser (more sand than mud) than at higher elevations. In addition, the geoduck

tubes will be submerged under water deep enough for wind-waves to not have an effect on
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the seabed the majority of the tidal cycle. Therefore, the potential for turbidity at the
Farm site is expected to be minimal.

10.  Field observations at comparable geoduck aquaculture sites have indicated
that sediment resuspension around the tubes occurs during phases of the tide and wind-
wave conditions that would generate turbidity even if the tubes were not present. In
addition, these observations indicate turbidity levels are approximately equivalent to
background conditions. Therefore, the predator protection gear used for the proposed
Farm will not increase the currents or turbidity at the Farm site or adjacent properties.

11. Sediment transport is generated by the suspension of sediment into the
water column by winci, waves, currents, or a combination thereof, movement of the
suspended sediments away from the site of origin by similar hydrodynamic forces, and
settling of these sediments at a new location. Altering sediment transport patterns from
the existing (background) patterns requires alteration of the hydrodynamic forces that
cause sediment transport. In addition to the strong background circulation patterns, wind-
waves can be present at the Farm site. The Farm site has a maximum fetch (unrestricted
distance over which wind can blow) of three miles, which is relatively short but waves
generated by an annual wind event (wind speed of approximately 20 knots) can still be on
the order of three feet in wave height offshore of the Farm site. Wind-wave heights would
be smaller at the shoreline as the waves shoal and break in shallower water. Field

observations and measurements at a 10-acre geoduck aquaculture site in South Puget

Sound with similar hydrodynamic forcing to the Farm site showed the presence of the
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PVC tubes resulted in a slight accumulation of sediment within the tubes (2.5 inches of
sediment in tubes with 4 inches of exposure above the bed), and changes to deposition
outside the boundary of the Farm were not observed. The sediment accumulated in the
tubes was easily re-suspended and redistributed by moderate wave action.

12.  The proposed Farm is approximately one-tenth of the scale of the 10-acre
farm previously studied, and the PVC tubes will have a maximum of 4 to 5 inches of
exposure. As a result, the potential accumulated sediments within the tubes at the
proposed Farm is expected to be a thin layer (2.5 to 3 inches) over a small area (1.1 acres)
that would be easily redistributed by moderate wave action. The overall impact to
sediment transport from the use of predator protection gear at the Farm site will be
insignificant, particularly when compared to background sediment transport patterns. In
addition, the tubes will only be present for the first 18-24 months of the total cultivation
cycle and then removed. There will be no predator protection gear present for the
majority of the Farm’s cultivation cycle, further minimizing potential impacts associated
with the use of gear.

13.  Appellants’ assertion that geoduck harvest could adversely affect eclgrass
restoration in Zangle Cove through an increase in suspended sediments and sediment
transport is unsupported and inconsistent with all available information. The referenced
eelgrass restoration project is approximately 330 feet from the Farm site. I conducted
field observations and turbidity measurements during manual intertidal harvesting at a

geoduck aquaculture site with similar hydrodynamic forcing to the proposed Farm. In
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addition, I provided data for validation of a numerical model used to predict relative
suspended sediment concentrations during subtidal harvest operations. During manual
intertidal harvesting a water jet wand is used to loosen sediment in a circular area with a
diameter of approximately 1 to 1.5 feet and approximately 2 feet deep. The sediment in
hole created by the water jet wand reconsolidates in less than 30 minutes and did not have
a negati\lze impact on the surrounding area. During this process, the water being pumped
into the beach using the wand runs down the beach towards the waterline creating a turbid
plume.

14. The turbid plume during intertidal harvesting is very similar to the turbid
fringe observed in the oblique aerial photographs of the Farm site. The turbid plume
generated by harvesting is localized to an area at the waterline just offshore of the
harvesting. Numerical modelling predictions of sediment concentrations showed a
decrease from 100 percent at the site of individual geoduck harvest (hole) to 10 percent at
a distance of 13 feet from the harvest site (hole). In addition, the cumulative suspended
sediment concentrations monitored during the intertidal harvesting of multiple geoduck
were no longer measurable at a distance of 50 feet from the location of harvesting in the
direction of the background current and at a distance of less than five feet from the
location of harvesting in the direction opposite to the current. In general, observations
have shown that the suspended sediment concentrations (turbidity) as the result of
harvesting dissipate rapidly and within 50 feet of the harvest sites. Therefore, there is no

basis for finding that geoduck harvest activities at the Farm site would produce a
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discernable, let alone significant, amount of suspended sediment and turbidity that would
be transported to the eelgrass restoration project 330 feet away. There is also no basis for
finding that geoduck harvest activities at the Farm would destabilize adjacent “soils”.

15.  Based on the foregoing, there is no reasonable basis to find that predator
protection gear used for the Farm will have any adverse impacts to sediment, currents, or
tidal action, or that harvest activities would cause adverse environmental impacts.

16.  Attached to my declaration as Exhibit D is a copy of my current curriculum
vitae.

I certify under penalty of perjury under the laws of the State of Washington that

the foregoing is true and correct.

EXECUTED ot Se et le  Washington this || Gay of August, 2016.

Jc;ésica Coté [/
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Jessica has 17 years of experience integrating physical and biological
sciences with engineering to solve complex problems in estuarine, coastal,
and ocean environments. She focuses on process-based studies to quantify
and characterize sediment transport, sediment pathways, and the
interaction of structures with coastal processes. Jessica is adept at working
with multidisciplinary teams to combine physical measurements,
engineering analysis, and numerical modeling to develop restoration
options that balance stakeholder needs. She has 10 years of experience
working in Puget Sound to understand the sediment transport processes of
mixed sand and gravel beaches and the interaction of these processes with
coastal structures. Much of this experience was gained through her work in
Rich Passage, Kitsap County, where she was instrumental in conducting an
assessment of the relative effects of currents, wind-waves, and vessel
wakes on beach response along 10 miles of shoreline. Jessica is passionate
about implementing nature-based designs which replace or augment hard
structures in the marine environment and enhance nearshore habitat.

Representative Projects

San Juan County Waterfront Property Site Assessments, San Juan
County, WA. Project Manager/Lead Coastal Engineer. Currently serving as
on-call Coastal Engineer to conduct site visits to evaluate the potential for
shoreline armor removal, use of soft-shore protection, and shoreline
restoration. Responsible for meeting with the County Geologist and the
private property owner in the field to determine the site-specific
geomorphology, coastal processes, sediments and sediment transport, and
performance of coastal structures. Provides a written summary of the site
visit, including a qualitative description of shoreline vegetation and
sediment grain size with emphasis on identifying forage fish spawning
habitat.

Evergreen Pocket Beach Restoration Design, City of Bremerton and
Parametrix, Bremerton, WA. Lead Coastal Engineer. Conducted a
geomorphic site assessment, supervised the hydrodynamic and sediment
transport modeling, assisted in developing conceptual design, and
reviewed the preferred design for a recessed beach at Evergreen Park along
Port Washington Narrows to enhance public recreation and to
accommodate beach access. The design incorporated beach nourishment,
woody debris, and native plants to replace existing timber bulkhead and
concrete riprap providing shore protection. Provided an engineering
opinion to provide guidance on deconstruction of the existing structure,
analyzed the alteration to sediment transport patterns, and assisted in
response to agency questions on permit applications.

jessica.cote@confenv.com
L 4252284503

i EDUCATION

M.S., Ocean Engineering, Oregon State

University, Corvallis, 1999

B.S., Mechanical Engineering, Tufts

University, Medford, MA, 1993

! EXPERTISE

Coastal Processes Assessment

i Geomorphology and Sediment Transport
i Shoreline Restoration/Habitat Design

! Vessel-Wake Studies

i LICENSES AND REGISTRATIONS

i Professional Engineer, Civil, WA,

No.46704

Professional Engineer, Civil, AK, No.

AELC14817

i AFFILIATIONS

i American Society of Civil Engineers
¢ PIANC - Association for Waterborne

Transportation Infrastructure

Washington Coastal Hazards and

Resiliency Network

i Washington Public Ports Association
: Savannah Ocean Exchange Solutions

Review Team

ADDITIONAL TRAINING

Cold Regions Engineering Short Course,
University of Washington, 2015

Climate Adaptation for Coastal
Communities, Coastal Training
Program, 2015
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Port Gamble Marine Studies and Design, Olympic Property Group, PortGamble, WA. Project Manager/Lead
Coastal Engineer. Managed feasibility assessment, existing conditions studies, design, and permitting of two
nearshore projects: (1) the abandonment and removal of a marine outfall currently discharging into Hood Canal
with minimal disturbance to beach morphology and nearshore habitat, and (2) the installation of a stormwater
discharge that maintains or improves streamflow and enhances fish habitat. The project involves coordination of a
multidisciplinary team to assess the existing hydrologic, geotechnical, and geomorphic conditions of the shoreline
and adjacent stream, develop permit applications, develop design and construction documents, and coordinate
with multiple project partners.

Rich Passage Passenger-Only Fast Ferry Wake Impact Study, Kitsap Transit, Kitsap County, WA. Project
Manager. Evolving role from field lead to project manager over 10 years for a research program to determine shore
impacts from passenger-only fast ferries to be chosen to operate between Seattle and Bremerton. Evaluated over
300 coastal structures within Puget Sound to determine their interaction with beach morphology and vulnerability
to wave forces. Managed the field data collection program to provide multi-year measurements of biological,
oceanographic, and geomorphic conditions to assess the coastal impacts of a fast ferry system. Designed and led a
detailed inventory of coastal structures and measurements of beach morphoiogy to provide the framework for a
property-by-property assessment of the vulnerability of the shoreline to wind-waves and wakes acting on these
structures. Responsible for coordination of the multidisciplinary staff to meet the goals of the project, including
environmental compliance, operational requirements for a fast service, and public acceptance through detailed
outreach program.

Burley Lagoon Coastal Processes and Sediment Dynamics, Taylor Shellfish Farms, Purdy, WA. Senior Coastal
Engineer. Technical lead for a data collection program and desktop study of Burley Lagoon, Burley Creek, and Purdy
Creek to understand the potential impacts of a change in shellfish aquaculture practices. A conceptual model for
sediment dynamics in the lagoon and the tributaries including Purdy Creek was developed based on analysis of
existing data (streamflow, precipitation, hydraulics, salinity distribution, wind and waves, and sediments) as well as
new data (bathymetry, water levels, tidal currents, and sediments). Jessica worked with a multidisciplinary team to
complete the review and develop a comprehensive sediment budget (sources and sinks) for the tidally influenced
and wave-influenced barrier estuary and tributaries.

Point Chehalis Revetment Overtopping Study, City of Westport, Grays Harbor, Washington. Lead Coastal
Engineer. Lead Coastal Engineer for a study to collect the data and conduct an engineering analysis of run-up and
overtopping of the Point Chehalis revetment at Westport. Information gained through the study was used to assist
the City of Westport in coordinating with the U.S. Army Corps of Engineers and in evaluating the costs and benefits
of alternatives to manage and mitigate wave run-up, overtopping, and flooding during episodes of severe wave
attack on the revetment. The study included analysis of survey data for revetment and nearshore areas; short-term
data collection of waves and water levels; development, validation, and application of wave transformation models;
and calculation of wave run-up and overtopping on the existing and proposed modification to the structure.

Sandy Point Shoreline Erosion Analysis, Whatcom County; Hunton & Williams LLC for Intalco, Ferndale,
Washington. Project Manager. Jessica was the project manager for a detailed wave modeling study and sediment
transport analyses along the southern Strait of Georgia to determine the regional and local processes affecting
shoreline change at Sandy Point and determine to what extent the industrial piers have on coastal sediment
transport. The project also included an historical aerial photograph analysis to determine historical erosion rates as
well as sediment transport modeling of pre- and post-pier construction shoreline conditions. The study was
conducted to address concerns from property owners in the community of Sandy Point about the relationship
between the construction of the industrial piers and shoreline erosion on the north side of their properties.
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South Jetty Site Dredge Placement Monitoring, U.S. Army Corps of Engineers Portland District, Columbia
River Estuary, WA/OR. Technical Lead. For this current project, providing technical guidance and oversight of
design and execution of the physical data collection and data analysis program. The study objective is to measure
the dynamics of the sediment plume during active thin-layer placement of dredged sediment. The results obtained
in this study will be used to inform dredge material placement activities as well as future numerical model studies in
support of the management of dredged sediments from the Columbia River Federal navigation channel and the
maintenance of benthic habitat.

Newman Lake Beach Stabilization, Spokane Conservation District, Spokane, WA. Project Manager/Lead
Engineer. Investigated the effect of vessel wakes along 250 feet of private shoreline on Newman Lake. Conducted a
site characterization, managed hydraulic analysis of vessel wakes and waves, and collaborated on development of
two alternatives to reduce the impact of waves to the shoreline. Provided client with recommendations to
incorporate into management and policy decisions for navigation across the area that would minimize impacts to
the existing shoreline. Developed an educational brochure to inform recreational boaters of the best practices to
minimize these harmful effects on private property.

Seabed Stability and Geohazards Analysis, Confidential Client, Cook Inlet, AK. Lead Coastal Engineer. Led a
desktop technical study to identify the potential geohazards to the installation of gas pipelines at multiple locations
in Upper Cook Inlet. Worked with team to compile and analyze geologic, bathymetric, geomorphic, hydrologic, and
oceanographic data to identify locations where sediment transport processes or other geohazards would cause
significant variability in the seabed elevation over the next 5o years. Was one of the primary authors of a detailed
report and provided guidance on the processing and analysis of georeferenced data which was incorporated into a
spatial database using a Geographical Information System (GIS).

Environmental Impact Assessment — Meliadine Gold Project Fuel Spill Risk Assessment, Agnico Eagle,
Nunavut, Canada. Technical Lead. Conducted desktop assessment of the potential for a diesel fuel spill in the
marine environment in Melvin Bay and across the open-water shipping route to affect sensitive biological receptors
such as marine mammals and marine birds. Designed and led a study to model the behavior of a diesel fuel spill in
the marine environment at 12 hypothetical spill locations using the Automated Data Inquiry for Oil Spills (ADIOS2),
an oil weathering model. The study also considered aspects of evaporation, dispersion, spreading and potential
distance traveled from the spill site.

Integrated Decision Support System for Tidal In-Stream Energy, Bonneville Power Administration,
Washington State. Lead Engineer. Conducted multi-year research project to create an integrated Decision Support
System to evaluate the potential for developing tidal power in coastal waters within the state of Washington.
Resource potential, engineering constraints, resource and cultural considerations, and environmental impacts are
supplied as criteria for decision support leading to preferred site selection and project optimization for the Tidal In-
Stream Energy Conversion projects. Was extensively involved in project design and scoping, data discovery and
quality assessment, integrated model application and validation, and collaboration and communication with
stakeholders.

Marine Thermal Analysis, Woodfibre LNG, British Columbia, Canada. Lead Ocean Engineer. Technical lead for
field and numerical modeling study of upper Howe Sound to assess the potential impacts of marine discharge of
cooling water from a large Liquid Natural Gas plant. Designed a 12-month oceanographic data collection program
with measurements of waves, currents through the water column, suspended sediments, conductivity,
temperature, and depth profiles at selected locations in Howe Sound. Provided oversight of three-dimensional
hydro-sediment model of the fjord system to assess thermal plume development, dispersion, and receptor

page3of6



.S _____________JESSICAM.COTE
C ONF LUENC E Principal Coastal Engineer

ENVIRONMENTAL COMPANY

interactions associated with thermal dispersion. The thermal analysis provided the baseline studies to prepare an
Environmental and Social Impact Assessment.

BP Exploration Field Data Collection Program Pokak and Ajurak Exploration Lease, British Petroleum (BP),
Beaufort Sea, Northwest Territories, Canada. Oceanographic Mooring Team Lead. Led the recovery, servicing,
refurbishment, and redeployment of eight oceanographic moorings deployed in water depths of 75 to 1,000 meters
within oil and gas exploration leases for BP Canada in 2001. The subsurface moorings consisted of inline mooring
cages and syntactic foam buoys equipped with Ice Profilers, Acoustic Doppler Current Profilers (ADCP),
Conductivity, Temperature and Depth (CTD) recorders, Chlorophyll and Turbidity sensors, Sediment Traps, single
point current meters, and acoustic releases. Up to 15 individual instruments were accommodated on a single
mooring to provide detailed resolution of the oceanographic processes at each site. Data from the oceanographic
moorings were analyzed to provide the baseline studies in order to prepare an Environmental and Social Impact
Assessment (ESIA).

Environmental Implications of Sand Removal from Potential Borrow Areas on the East Florida Shelf, Minerals
Management Service, Florida Atlantic Coast. Physical Oceanography Lead Provided site-specific information on
offshore sand deposits and the potential environmental concerns associated with dredging these deposits for
decisions on requests for non-competitive leases from other local, state, and federal agencies. Quantified the
potential modifications to waves that cross within the identified borrow areas due to offshore dredging. Used
coastal processes data sets to quantify the impacts of offshore dredging and consequent beach nourishment on
local and regional transport patterns, coastal and nearshore sedimentary environments, and local shoreline
processes. Determined sediment transport estimates along the shoreline and in the nearshore from wave and
current analyses.

Technical Support for Long Island Sound/Block Island Sound Environmental Impact Study (EIS), US Army
Corps of Engineers (Corps) New England District/ENSR, Long Island Sound, New York. Oceanographic Task
Lead. Provided technical assistance and support for physical oceanographic data acquisition programs. Tasks
included moored instrument programming and preparation, field installation and recovery, and providing
operational expertise for synoptic current surveys. Provided technical support during the preparation of EIS.
Analyzed the hydrodynamics of Block Island Sound relative to the EIS process in terms of suitability for siting
dredged materials disposal sites.

Benson Beach Littoral Drift Restoration, Corps Portland District, Washington State. Field Engineer then Project
Manager. Jessica has had an evolving role in the long-term study of the evaluation of solutions to the depletion of
littoral drift along Benson Beach as a result of navigation channel maintenance at the Mouth of the Columbia River.
She has deployed multiple instruments, conducted beach surveys, and performed numerical data analysis. She has
contributed to multiple workshops to merge science and policy on sediment trends in the southwest Washington
nearshore zone.

U.S. GLOBEC Southern Georges Bank, U.S. Geological Survey Woods Hole, Gulf of Maine. Ocean Engineer.
Conducted extensive field measurement program from 1999 to 2000 to measure the physical processes that
determine the circulation within the regime of the tidally mixed front on southern Georges Bank and associated
dynamics of plankton conducted. Deployed, serviced, and recovered seven fully instrumented, bottom-mount
tripods; three subsurface moorings; and seven surface moorings to measure current velocity and temperature
throughout the water column over a 6-month time interval. Also, conducted CTD rosette casts and plankton net
tows.
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Publications

Coté, J., and P. Osborne, 2014. Sustainable Passenger Only Fast Ferry Operations in a Wake Sensitive Waterway,
Rich Passage, Puget Sound, WA. Presented at PIANC World Congress on June 3, 2014.

Cote, J., G. Curtiss, and P. Osborne. 2013. Rich Passage 1 Wake Validation and Shore Response Study. In Otsbo, B
and Oates, D., eds, 2013, Ports 2013: Success through Diversification: American Society of Civil Engineers. pp 225-

234.

Coté, J., P. Osborne, P., and E. Sierra-Carrascal. 2013. Measurements of Beach Morphology and Coarse Sediment
Transport on a Fetch Restricted Coast Exposed to Vessel- Generated Waves. In Proceedings of Coastal Dynamics

2013 pp. 375-386.

Osborne, P.D., J.M. C6té, and G. Curtiss. 2013. Comparison of AWAC AST and TRIAXYS wave buoy measurements
of wakewash. Nortek User Symposium, Newport, Rl, September 2013.

C6té, J.M., P. Osborne, K. Connell, and G. Curtiss. 2011. Southwest Washington Littoral Drift Restoration Project:
Littoral Process Monitoring. Nortek User Symposium, Newport, Rl, 16-18 March 2011.

Osborne. P.D., J.M. Cote, and G. Curtiss. 2011. Characterization of waves, currents and suspended sediment flux
for littoral drift restoration at Mouth of Columbia River. Coastal Sediments, 2011, ASCE.

Osborne, P.D., G. Curtiss, and J.M. C6té. 2010. Gravel Transport and Morphologic Response on a Supply-Limited
Beach, Point White, Bainbridge Island. In Shipman, H., Dethier, M.N., Gelfenbaum, G., Fresh, K.L., and Dinicola,
R.S., eds., 2010, Puget Sound Shorelines and the Impacts of Armoring—Proceedings of a State of the Science
Workshop, May 200g: U.S. Geological Survey Scientific Investigations Report 2010-5254, p. 127-134.

Osborne, P.D., J.M. Cote, N.J. MacDonald, and N. de Waal. 2009. Full-scale measurements and impact studies with
high speed foil-assisted catamarans in a wake sensitive area. Proceedings of FAST 2009, 10th International
Conference On Fast Sea Transportation. Athens, Greece.
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