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EXECUTIVE SUMMARY

Purpose and Goals

In April and June 2009, two science-policy workshops were conducted for the SW Washington Littoral Drift Restoration Project to address:

· Mound-induced wave amplification and safety implications for small boat navigation; and 
· Biological information needed to proceed with selecting nearshore beneficial use sites for sediment disposal. 
The workshops were organized by the Lower Columbia Solutions Group (LCSG), Coastal Communities of Southwest Washington (CCSWW), Washington Department of Ecology (WDOE), and Columbia River Crab Fisherman’s Association (CRCFA).  
Every year, approximately four million cubic yards of sand are dredged from the mouth of the Columbia River (MCR) to keep the shipping channels open. Over the past five years, approximately one-third of that sand has been taken to a deepwater disposal site. This removes sand from the nearshore zone, where it can sustain beaches, jetties, and marine habitat. The remainder is disposed in two shallower disposal sites. Some, though not all, of this sand stays in the nearshore system.  Through the Southwest Washington Littoral Drift Restoration Project, the workshop sponsors are seeking to establish new nearshore disposal sites that will serve as alternatives to deepwater disposal, help offset chronic shoreline erosion in the area, shore up the North Jetty, and supply sand to the Long Beach Peninsula.  The specific area of focus is the Southwest Washington littoral zone north of the MCR’s North Jetty, including Peacock Spit, Benson Beach, North Head, and areas to the north. 

The overall goal was the same for both workshops -- identification of beneficial use sites (alternative disposal sites) and methods for sediment placement that do not adversely impact habitat and small boat navigation and do not impose unreasonable costs.  The two workshops were organized to address specific aspects of information needed to be able to accomplish that goal.

The April 28-29, 2009 workshop focused on wave amplification and navigation safety issues.  Workshop goals were to:

· Identify practical wave climate criteria for navigation safety.
· Identify tools, procedures and protocols for wave modeling.
· Identify requirements and methodologies for new wave data.
· Identify bathymetry survey assessment methodologies.
· Apply wave climate criteria and wave modeling to selection of alternative disposal sites.
The second workshop, held on June 4, 2009, focused on biological sciences.  Its specific goals were to:

· Define the state of technical knowledge of biological communities as it relates to sediment management in the SW Washington nearshore environment.

· Identify needed technical studies and projects that would help guide appropriate beneficial use of dredged sediments that minimize impacts to biological communities.

Consensus and Recommendations

Alternative Beneficial Use Sites

An overall, long-term goal identified by workshop participants is to eliminate deep water disposal through the identification of new nearshore beneficial use (disposal site) options.  To advance that goal, specific recommendations are to:

· Proceed with the planned Benson Beach and Oregon nearshore demonstration projects to assess the viability and effects of nearshore disposal. 
· Consolidate previously identified potential disposal areas near North Head into a single new “North Head” site to be assessed as a permanent nearshore disposal site.
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Note:  The proposed North Head alternative beneficial use site is designated by the “crow’s foot” rectangles in gray in the diagram above.

· In assessing the feasibility of the North Head alternative beneficial use site, assume: 

· To respond to differing wave conditions, utilize multiple (3-5) “runway approaches” for aligning disposal pathways (dredge tracklines).
· To minimize mounding and facilitate habitat recovery, disperse sediment over multiple subgrids (referred to as an “adaptive stewardship grid”). 

· Commence with annual placement of approximately 500,000 cubic yards of dredged material that is rotated among a series of adjacent placement cells (1.3 miles long x 0.4 mi wide x 1 ft high) located between the 40-60 foot contours. 
· Through monitoring and modeling, determine the placement capacity based on the dispersive properties of the site.

Wave Amplification/Navigation Safety

Navigation Safety 

· Navigation safety in areas of dredged material disposal can best be enhanced by avoiding mounding altogether. 

· Life-safety issues at MCR  can also be addressed by improving prediction and real-time information on waves and wind in critical navigation areas and where wave model discrepancies are large (e.g., between former disposal Site B and the Shallow Water Site) 
Wave Modeling Tools and Methodologies 

· Obtain more directional wave measurements at the MCR for: (1) wave model calibration and ground-truthing of wave models; and (2) boater safety and safe-transit planning.

· To improve data collection, support installation of new buoys at MCR and expand wind monitoring on North Head, integrating with wind measurements from the Clatsop side.
· Criteria to use in modeling the potential for wave amplification at the North Head site or other alternative beneficial use sites should include:  shoaling, refraction, diffraction, non-linearity, wind effects, and reflection.  Wave-current interaction and reflection are not considered key criteria for modeling at the North Head site because of its location north of MCR tidal current and bathymetry effects. 

· Establish a subcommittee to design and validate an appropriate wave model to predict relevant wave transformation.  

Bathymetry Survey Assessment Methodologies and Requirements 

With the goal to establish a common integrated bathymetry for the MCR area that is updated regularly:

· Establish a subcommittee to review bathymetry data and identify a baseline.
· Use a common bathymetric grid for all modeling that includes datasets for: (1) baseline, both pre-project conditions and periodic adjustments to account for erosion/accretion; and (2) annual pre-dredge conditions; and (3) annual post-dredge conditions.
· Develop a grid resolution based on morphology and modeling (5 model pts/ wavelength).
· Seek a new offshore survey that includes Astoria Canyon.
· Map benthic habitat and sediment properties.
Biological Sciences

Key Determinant
A key determinant in assessing the viability of alternative disposal sites from a biological sciences perspective should be evidence of any greater effect (net effect) to biological resources than occurs from current dredging practices.  Assessment of effects on biological resources needs to recognize that disposal is currently occurring and will continue in conjunction with MCR dredging.
Conclusions

From a biological sciences perspective, the primary species of concern are expected to be: (1) Dungeness crabs, (2) specific fish species, and (3) a poorly known species of clam that may be present in the area (Tresus pajaroana, a species of horse or gaper clam.  Although recently renamed, the exact taxonomy remains unclear).  Specific fish species (e.g., federally-listed salmonids) are likely the major determinant in assessing/mitigating disposal effects on biological communities; other species are expected to be less impacted.  Other conclusions include:
· The issue of thick versus thin layers of disposal placement needs to be addressed.  Many of the biological questions/concerns diminish with thin layer placement (e.g., rainbow spraying).

· Use resources wisely, relying upon currently available techniques for monitoring and focusing on the most sensitive life stages.
· For Dungeness crabs:
· Determine whether the proposed disposal area is a crab aggregation area.
· To mitigate potential adverse effects, avoid migration routes as disposal sites and disposal during spikes in abundance.
· Investigate the viability of rainbow spraying as a means to minimize potential effects, including costs relative to other placement methods and effects on ESA-listed species, particularly within the water column.
· Proceed with disposal, applying an adaptive management approach with concurrent collection programs to inform management.  

· An unresolved question is how thick is thin enough.
· For benthic invertebrates, the primary unresolved questions revolve around the presence of and potential impacts to a poorly known clam species in the area.
· For marine birds:

· Abundance/distribution of seabird communities is generally not well documented at the local scale of the project as well as for the coast of Washington. However, data collected by state and federal agencies may be useful if available.

· Impacts on abundance and distribution of marine birds will be very localized and not expected to be a significant issue.  In terms of potential effects, loss of food for foraging species is the primary concern.  

· ESA-listed marbled murrelets may be impacted if the project has a substantial negative effect on their benthic prey.
· Monitoring should assess effects on localized abundance and distribution and changes in foraging behavior, as well as physical parameters such as turbidity.
· For marine mammals:
· Need to determine and avoid timing conflicts with gray whale migration.
· Determine whether the North Jetty is a significant haulout area for seal lions and seals.
· Surveys for abundance of marine mammals in the area could be conducted in conjunction with any bird surveys to achieve greater efficiency of survey funds.
· For marine fish, the primary concern would be effects on salmonids.  Need to determine how salmon migrate out of the river and through this area.  Impacts to benthic and pelagic fish, particularly forage fish need to be evaluated.
Next Steps
· Advocate for new buoys at MCR to improve boater safety, assist in the analysis of the best placement of dredged materials, and monitor changes in the wave field. Two buoy locations are suggested:  (1) inshore of Site B – waverider type (e.g., CDIP); and (2) northeast of Site A – buoy with wind and current data.
· Proceed with implementation of the proposed Benson Beach placement project, assuming positive resolution of questions regarding authorized use of appropriated funds.

· Develop a program for proceeding with the proposed North Head disposal site, including funding, study plan requirements, and permitting.  

· Organize subcommittees for: 

· Modeling subcommittee to develop a strategy for and review of all MCR modeling.
· Bathymetry subcommittee to standardize bathymetry datasets employed in modeling and analysis.
· Obtain available data (e.g., NOAA) to create a biological baseline; collect additional baseline data as needed.
· Assess whether the proposed alternative site can be included in the Section 401 certification (water quality permit) being obtained by the U.S. Army Corps of Engineers, Portland District.
A.
INTRODUCTION

1. Acronyms
CCSWW

Coastal Communities of Southwest Washington

CRCFA

Columbia River Crab Fisherman’s Association

COC


Cogan Owens Cogan, LLC

LCSG


Lower Columbia Solutions Group

MCR


Mouth of the Columbia River

NOAA


National Oceanic and Atmospheric Administration

Project


Southwest Washington Littoral Drift Restoration Project

SWS


Shallow water dredged materials disposal site

USACE

U.S. Army Corps of Engineers

WDFW


Washington Department of Fish and Wildlife

WDOE


Washington Department of Ecology

2. Background
In April and June 2009, two science-policy workshops were conducted for the Southwest Washington Littoral Drift Restoration Project to address:

· Mound-induced wave amplification and safety implications for small boat navigation; and 
· Biological information needed to proceed with selecting alternative nearshore sediment disposal sites. 
The workshops were organized by the Lower Columbia Solutions Group (LCSG), Coastal Communities of Southwest Washington (CCSWW), Washington Department of Ecology (WDOE), and Columbia River Crab Fisherman’s Association (CRCFA).  Cogan Owens Cogan, LLC (COC) organized and facilitated the two workshops under the direction of the sponsors.  

LCSG is a bi-state partnership convened by the governors of Oregon and Washington in 2002 as a forum for nearly 30 local, state and federal stakeholders to raise issues, collaborate on policy, and develop solutions for sediment management in the lower Columbia River.  The LCSG includes representatives from local, state and federal governments, crabbing and fishing interests, coastal communities, ports, and conservation groups.  At the request of the CSWW, the LCSG has been serving as the convener and project manager for the Southwest Washington Littoral Drift Restoration Project, an effort to develop a long-term strategy for beneficial use of dredged sediment in the littoral area north of the North Jetty at the mouth of the Columbia River (MCR). 

Through the Southwest Washington Littoral Drift Restoration Project, the workshop sponsors are seeking to establish new nearshore beneficial use sites for dredged material that will serve as alternatives to deepwater disposal, help offset chronic shoreline erosion in the area, shore up the North Jetty, and supply sand to the Long Beach Peninsula.  

Every year, approximately four million cubic yards of sand is dredged from the MCR to keep the shipping channels open. Over the past five years, approximately one-third of that sand has been taken to a deepwater disposal site. This removes the sand from the nearshore zone, where it can sustain beaches, jetties, and marine habitat. The remainder is disposed in two shallower disposal sites. Some, though not all, of this sand stays in the nearshore system.   
A two-day workshop in July 2007 with scientists, technical specialists and policy-makers discussed nearshore physical processes in Southwest Washington and their policy implications for sediment management.  A strong consensus was reached regarding the potential benefits of a demonstration project at Benson Beach.  Until recently, the Partners Group for the Southwest Washington Littoral Drift Restoration Project has focused on a $3.5 million demonstration project entailing the placement of dredged materials in an area approximately 1,000 feet north of the North Jetty along Benson Beach in Cape Disappointment State Park.  While scientific analysis and environmental clearances are largely complete and there is broad support for this demonstration project, funding issues have caused the Partners Group to begin to investigate other alternatives for beneficial use of dredge materials in the vicinity.   

Although considerable scientific and technical work has been conducted on impacts of dredge material disposal, questions remain regarding the effect of dredged material on waves and navigation and the effect of dredge material placement on biological resources.   
3. Overall Purpose and Scope
The overall goal was the same for both workshops -- identification of beneficial use sites (alternative disposal sites)
 for dredged material and methods for sediment placement that do not adversely impact habitat and small boat navigation and do not impose unreasonable costs.  The two workshops were organized to address specific aspects of information needed to be able to accomplish that goal.

Workshop-specific goals were based upon what was presumed to be reasonably achievable within the confines of either a one- or two-day workshop and assumptions that: (1) existing literature would be relied upon for background information; no new research would be prepared prior to the workshop; and (2) technical expertise would be provided through participation by sponsors, the LCSG’s Science Advisory Team, and a limited number of invited outside experts.

The specific area of focus for the workshops was the Southwest Washington littoral zone north of the MCR’s North Jetty, including Peacock Spit, Benson Beach, North Head, and areas to the north.  
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4. Organization

The workshops were organized by COC in consultation with a Planning Team and group of technical advisors.  Planning Team members included: Jim Neva (Port of Ilwaco), Brian Lynn and Jennifer Hennessey (WDOE), Mike DeSimone and Kevin Varness (CCSWW), Phil Osborne and Ken Connell (Golder Associates), Dale Beasley (CRCFA), and Michael Ott (USACE).  Technical advisors included: Tuba Ozkan-Haller, Merrick Haller and Peter Ruggiero (Oregon State University), George Kaminsky (WDOE), Rod Moritz (USACE), Joan Otman-Shay (Northwest Research Associates), Daniel Ayers (Washington Department of Fish & Wildlife), and Cathy Tortorici (NOAA Fisheries).
Washington State Parks and Recreation Commission donated use of the Lewis and Clark Interpretive Center at Cape Disappointment for both workshops.
5. Supporting Information

Workshop Power/Point presentations are posted at: 
http://www.lowercolumbiasolutions.org/index.php?option=com_content&task=section&id=6&Itemid=45

Workshops Handouts are provided in Appendix B.  A bibliography of supporting information is provided at Appendix C.
B.
WAVE AMPLIFICATION/NAVIGATION SAFETY WORKSHOP
1. Introduction

Through the Southwest Washington Littoral Drift Restoration Project, a variety of agencies and interest groups have been working over the past several years to identify alternative disposal sites at the mouth of the Columbia River (MCR) that will prevent the immediate and long term loss of valuable sand to deepwater, help offset chronic shoreline erosion in the area, shore up the North Jetty, and supply sand to the Long Beach Peninsula.  At the same time, nearshore or shallow-water disposal can cause navigational hazards if too much sand is mounded in one area. Mound-induced wave amplification is a life-safety issue that needs to be addressed in identifying alternative beneficial use sites.   
A 2007 science-policy workshop included a number of presentations and discussion on the wave environment at MCR and how it relates to disposal options. The group reached consensus that wave amplification has occurred at existing and historical dredged sediment disposal sites at MCR. However, there was considerable debate regarding the use of wave amplification as a criterion for safe navigation, the use of historic baseline data as a criterion, and the dependency of the predicted wave conditions at a disposal site on the type of wave model used. Participants suggested that more high quality in-situ data may be needed to improve confidence with wave modeling results to better inform decision makers. A consensus on the type of wave model used for these studies should also be sought. Also, an improved and better defined protocol for the application of models to evaluate wave conditions, and appropriate metrics used to evaluate the implications of disposal practice with respect to navigation safety should be defined. 

The 2009 wave amplification/navigation safety workshop was intended as a follow-up to the 2007 science policy-workshop to address mound-induced wave amplification and safety implications for small boat navigation.  It was organized to respond to the following goals:
· Identify practical wave climate criteria for navigation safety 

· Identify tools, procedures and protocols for wave modeling 

· Identify requirements and methodologies for new wave data 

· Identify bathymetry survey assessment methodologies 

· Apply wave climate criteria and wave modeling to selection of alternative disposal sites 

Structured similar to the 2007 science-policy workshop, the 2009 wave amplification/ navigation safety workshop had technical presentations and discussion of the focus topics on the first day providing a framework for summary, policy discussion, and formulation of recommendations on the second day. 

2. Overall Context

a. Summary of 2007 Science-Policy Workshop Results

Presenters: Jim Owens, Cogan Owens Cogan, and Mike DeSimone, CCSWW. 

Presentation Available At:  4.27.09 Introductory Presentation
To provide a context for the discussion of alternative disposal sites and methods, Jim Owens, facilitator, summarized the results of the 2007 Science-Policy workshop.  Mike DeSimone provided a status report on the Benson Beach demonstration project.

Relevant results from the 2007 Science-Policy workshop include:
· There is consensus that wave amplification has occurred at existing and historical dredged sediment disposal sites at MCR.  

· Peacock Spit and the Shallow Water Site (SWS) induce local changes in the wave field.  Possibility of significant wave amplification exists.

· Some model studies suggest a more pronounced wave amplification, while others indicate that it is less pronounced.
· There is a lack of consensus about:

· Use of wave amplification as a criterion for safe navigation.

· Use of historic baseline data as a criterion.

· Dependency of the predicted wave conditions at a disposal site based on the type of wave model used.  

· The need for a coordinated approach to future wave modeling was identified, including:

· More high quality in-situ data to improve confidence in wave modeling results to better inform decision makers.  

· Consensus on the type of wave model used for these studies. 

· Improved and better defined protocol for the application of models to evaluate wave conditions.

· Definition of appropriate metrics used to evaluate the implications of disposal practice with respect to navigation safety.

b. Current Dredged Sediment Management Practices, Constraints, and Options Being Evaluated

Presenter: Rod Moritz and Michael Ott, U.S. Army Corps of Engineers, Portland District 

Presentation Available At:  Operational Challenges of Using a Dispersive Littoral Disposal Site to Sustain the Sediment Budget at the Mouth of the Columbia River
Rod Moritz and Michael Ott explained current disposal operations, including opportunities and constraints.    Key points included:
· Key constraints include spatial and temporal placement to effectively disperse.

· Draft of the dredge (varies by dredge type) restricts minimum depth of placement.

· There are only 8 hopper dredges in the United States that can work the MCR.

· A key objective of the Shallow Water Site is to reduce the rate of erosion affecting the north jetty. 

· Disposal protocols are defined each year in the Annual Use Plan for disposal sites and reviewed by the USACE, USEPA, and both states. 

· Typical practice at the shallow water site involves 3,000 – 5,000 foot track lines in which there is an attempt to avoid overlapping and crisscrossing of the track lines, which might lead to excessive mounding.

· Surveys are conducted once every 2 weeks during the dredging season and once per week towards the end of the season. 

· Sand placement on Peacock Spit helps reduce breaking waves.

3. Framing the MCR Wave Amplification/Navigation Safety Context

a. Issues/Concerns Related to Wave Amplification & Navigation Safety
To help frame the subsequent discussions, the group identified issues and concerns that it wished to address during the workshop:

· Ensuring that models are calibrated to reality.

· While there are concerns about the frequency of outliers/extreme conditions (extreme waves), the focus should be on day-to-day conditions rather than extreme events.
· Need to be cognizant of climate change and associated rise in sea levels.
· Tidal changes need to be integrated into models.
· There is a lack of/poor information on wave direction, particularly wintertime data.
· The shape of the mound and the size of disposal area are factors in wave amplification.
· Smaller disposal areas may represent constraints to modeling.
· Information on the effects of bathymetry on wave amplification is needed.
· In assessing alternative sites, constraints in accessing the sites and the costs of disposal need to be considered.
· To determine predictive capability, need to define the envelope of conditions, including local hotspot conditions.
· Defining a threshold for mound height is critical.
· Need to recognize that varying spatial conditions create differing levels of hazards specific to different sites.
b. Safety Considerations for Winter Crab Fishing at MCR

Presenter: Dale Beasley, President, Columbia River Crab Fisherman’s Association 

Presentation Available At:  Navigation Safety from the End User Perspective: What the Crab Fleet Experiences
Dale Beasley provided a thorough overview of small boat navigation and safety considerations at MCR based on 50 years experience of crab fishing: 

· Typical boats in the Warrenton crab fleet are 40-60 feet in length with a beam of 12-14 feet and draft of 8-10 feet. The boats are typically heavily laden when returning from fishing or when carrying traps and they are particularly susceptible under these conditions. Crab fishing vessels are often carrying greatest gear load at start of crab season in December.
· A small boat navigator at the entrance to MCR needs to be able to predict within a few waves whether a wave will break and where it will break.  Disposal mounds eliminate the predictability of wave conditions for small boat navigation.
· Waves, wind, currents, tide, and position of mounds are the major factors involved in the decision-making about whether or not to fish.  Rule-of-thumb guidelines include: 

· Waves below H=10 ft; T=10 sec. (10 feet in height with a frequency of 10 seconds) usually do not present a problem.
· Waves at H=12 ft.; T=12 sec. with wind are a “go” or “no-go” depending on whether the seas are increasing or decreasing.
· Waves at H=15 ft.; T=15 sec. and any amount of wind over 25 knots would probably be a “no-go”, depending on whether the seas are increasing or decreasing.
· Waves at H=20 ft.; T=20 sec. with no wind might be a “go”.
· Waves greater than H=25 ft. would be a “no-go”. 

· Crab fishing vessels generally do not cross the MCR bar during ebb current. 

· The worst part of the MCR entrance area is often between former Site B and the Shallow Water Disposal Site in the vicinity of Navigation Buoy #3.
· Need to make predictions conservative if relying on models.
· Although sea conditions can be hazardous, the MCR is one of the only entrances that can be navigated with seas greater than 25 feet owing to the deep draft channel.
· There are significant economic implications to crab fishermen if the entrance is closed even temporarily owing to short fishing season and time of year. 

c. Ocean Wave Properties and How They Change Over Time and Variable Seafloor Bathymetry
Presenter: Robert (Tony) Dalrymple, Willard & Lillian Hackerman Professor of Civil Engineering, Department of Civil Engineering, John Hopkins University 

Presentation Available At: Wave Transformations
Dr. Dalrymple provided a discussion on wave properties, wave transformation processes (refraction, diffraction, reflection, shoaling, breaking) and associated interactions with various bathymetry conditions.  He identified key issues as: 

· Adequate data is needed to calibrate and validate modeling so that it matches reality.
· Can models accommodate bi-modal spectral condition? 

· For safe navigation, day-to-day predictability is needed.
· Agreement is needed on a threshold mound height and mounding area size.
d. Review of Wave Models and Modeling
Presenter: H. Tuba Ozkan-Haller, Associate Professor, College of Oceanic and Atmospheric Sciences and School of Civil and Construction Engineering, Oregon State University 

Presentation Available At: Wave Modeling at the Mouth of the Columbia River
Key Points: 

· Causes of wave amplification include shoaling, focusing on submerged shoals and the shape of the shoal. 

· There are multiple modeling approaches for the representation of realistic wave field (monochromatic, spectral, phase resolving). 

· In practice, it is best to use multiple models, which employ different formulations of the same physics. 

· The solution method matters.  Resolution also matters.
· Metrics for wave amplification should be matched to the model.

e. MCR Case Studies of Model Application to Address Wave Modification

Presenter: Phil Osborne, Senior Consultant\Coastal Scientist, Golder Associates Inc. 

Presentation Available At:  Wave Modeling Case Studies at MCR
Two case studies of model application to MCR to address wave amplification were reviewed: PIE Study (2006), ERDC/CHL CIRP Wave Modeling Study.  Key points:
· Studies compared model results from Bouss2D and STWAVE:
· Both studies show that high and low waves occur roughly in the same areas of the two model grids.
· Magnitude and extent of these are not the same between models at the disposal mounds, near the jetties, and inside the navigation channel.  Some of largest discrepancies between models are in the areas that are problematic to mariners as identified by Dale Beasley.
· Predicted wave heights by BOUSS-2D and STWAVE differ significantly (as much as two meters) in some areas of the model computational domains. 

· Wave direction estimates from the two wave models agree better at some deepwater stations, but 10 to 30 degree differences occur at intermediate and shallow-water stations. 

· The differences between the two wave models are not surprising as they occur mostly in shallow water, near jetties, and along beaches, where wave shoaling, bottom friction, breaking, nonlinearities, and wave diffraction and reflection are dominant wave processes. 

· Because these wave processes are represented by different governing equations and empirical formulas in each model, the two wave models are expected to produce different results.
· The model employed should accurately represent effects of wave breaking and dissipation, wave shoaling, wave refraction, diffraction and reflection in shallow water beaches. 

· Bouss-2D predictions should be reliable in shallow water and near structures. 

· Results of Bouss-2D contain infra-gravity (IG) waves, with harmonics that include periods 30 to 1,000 sec, at the output locations. 

· Wave periods from STWAVE remain essentially constant from offshore to nearshore. 
· It was not the purpose of this presentation or the workshop to resolve disagreements about past modeling results, such as those presented at the 2007 Science-Policy workshop.  Workshop participants noted that different models may produce different results at MCR due to variations in bathymetry, among other factors.  There was agreement that additional wave data is needed to validate any model used.
f. Wave Measurement Methods and Data Requirements for Model Validation
Presenter: Joan Oltman-Shay, Northwest Research Associates and Merrick Haller, School of Civil and Construction Engineering, Oregon State University 

Presentation Available At:  Wave measurement methods and data requirements for model validation 
Joan Oltman-Shay and Merrick Haller summarized options for obtaining wave measurements at MCR including: 

· In situ data, such as Coastal Data Information Program (CDIP) and National Data Buoy Center (NDBC) buoys, provides wave height, period, and direction at one key location. 

· Remote, such as Radar and Argus/Video, provides period and direction over a large region, but not wave height.
· Multi-modal directional seas require multiple instruments.
g. Bathymetry Survey Assessment Methodologies
Presenters: Peter Ruggiero, Department of Geosciences, Oregon State University, and George Kaminsky, Washington Department of Ecology
Presentation Available At: Bathymetry Survey Assessment Methodologies
Key Points: 

· Accurate bathymetric data and associated change analyses are required for reliable assessments and decisions regarding dredged material management.
· Accurate bathymetry and topography is the primary dataset for calibration and validation of morphological modeling.
· Surveys should be coordinated with overlapping coverage of techniques to minimize datum offsets.
· Beach/nearshore surveying is essential to documenting net sediment transport, and the morphological response to wave forcing, and assessing the potential benefits of sediment supply to beaches.
4. Conclusions and Recommendations 
The second day of the workshop was devoted to developing areas of consensus and recommendations for each of the focus areas addressed in the presentations summarized above.

a. Wave Climate Criteria for Navigation Safety

Tony Dalrymple summarized the presentations and discussions, noting:
· If navigation safety is the key criterion, then seek to achieve no abrupt changes in bathymetry.
· During the first day of proceedings, the group reached agreement on:

· Reasonable range of wave conditions for crab industry operations.
· Importance of knowing where waves are breaking.
· Recognition of the need for awareness of extreme events (reduce if possible).
· Need for better wave measurements, need for more wave modeling.
· Need to evaluate both offshore and nearshore wave environment.
b. Wave Modeling Tools and Methodologies 

Presentation Available At:  Wave Model Summary 2009-4-28
Phil Osborne and Tuba Ozkan-Haller identified areas of group consensus as:

· Crabbers (Mariners) value predictability in the navigational environment, but need to acknowledge that there will be long-term background change.

· Physics suggest that, to avoid amplification, it is better to use a larger area.

· In assessing new sites, need to factor in biology and rotation among sites and recovery.

· Reasonable wave conditions for safe small boat navigation were defined as:
· Flood or slack tide
· If wind:  10 ft – 15 feet at 10 – 15 second intervals
· If no wind:  10-20 feet at 10 – 20 second intervals
· Key metrics for wave modeling include:

· Wave amplification relative to consensus baseline

· Wave breaking

· Extreme statistics e.g. H1/10

· Long-term observations are needed for both wave model validation and navigation safety.

· To improve prediction and real-time information on waves and wind in critical navigation areas and where wave model discrepancies are large (e.g. between former Site B & SWS):

· Install Datawell-waverider buoy ($130k initial cost) and wind monitoring on North Head, Cape Disappointment.  Integrate data with wind measurements from Clatsop side

· Set up and validate appropriate wave model to predict relevant wave transformation

· To the extent feasible, publish real-time hourly waves for entrance area.

· Eliminate deep water disposal with new nearshore disposal site options, specifically consolidate the modified football/mudhole/(easter egg) sites into a single new “North Head” site.
· Demonstration project proposed: 500,000 cy alternating placement cells (1.3 miles long x 0.4 mi wide x 1 ft high) between 40 to 60 ft contours.

· Issues to consider include:

--
Might need to be deeper (50-60 feet) to avoid concern from bar pilots.

--
Volume also matters – shallow enough for summer use and littoral drift feeding.

--
Feedback is needed from dredging contractors on proposed site, particularly orientation of 3 disposal lanes. 
--
Might want to assign “dumps per grid” rather than “lanes”

--
Avoid mounding altogether

· Wave model criteria:
· Nested grid approach.

· Emphasis on validation in critical areas.

· Spectral representation (STWAVE/CMS-WAVE/SWAN).

· Time-series representation (Bouss2D/FUNWAVE).

· Establish a small subcommittee to review and select models and boundary conditions.

· For a model that evaluates the North Head, and specifically for small boats, “wave/current interaction” is less important.
· Develop a suite of wave conditions of interest, considering: (1) STWAVE/CMS-WAVE/SWAN, and (2) 10% amplification, with realistic spread.

· Involve ERDC to do a “face off” of different models.
c. Requirements for New Wave Data
Presentation Available At:  Wave Direction Spectral Measurements

Joan Oltman-Shay identified points of group consensus and unresolved issues as:

· More wave directional measurements at the MCR are needed for both wave model calibration and ground-truthing of wave models and for boater safety and safe-transit planning.
· MCR needs a wave buoy for ongoing boater safety, analysis of best placement of dredged materials, and monitoring changes in the wave field.  A wave rider buoy (e.g., CDIP wave rider) in the MCR would be valuable to both modelers and boaters.

· Regional remote measurements of wave breaking would be valuable to both modelers and boaters.

· Unresolved questions include:

· In situ measurements: type, number, location, and duration

· Remote measurements: deployment of additional systems

d. Bathymetry Survey Assessment Methodologies and Requirements 

George Kaminsky identified the points of consensus to be:
· Accurate bathymetric data and associated change analyses are required for reliable assessments and decisions regarding dredged material management.

· Accurate bathymetry and topography is the primary dataset for calibration and validation of morphological modeling.

· Surveys should be coordinated with overlapping coverage of techniques to minimize datum offsets.

· Beach/nearshore surveying is essential to documenting net sediment transport, and the morphological response to wave forcing, and assessing the potential benefits of sediment supply to beaches.

5. Conclusions and Recommendations

a. Conclusions
Alternative Beneficial Use Sites

An overall, long-term goal identified by workshop participants is to eliminate deep water disposal through the identification of new nearshore beneficial use site options.  Specific recommendations are to:

· Proceed with the planned Benson Beach and Oregon nearshore demonstration projects to assess the viability and effects of nearshore disposal. 
· Consolidate previously identified potential beneficial use areas near North Head into a single new “North Head” site to be assessed as a permanent nearshore beneficial use site. (map included in Executive Summary).
· In assessing the feasibility of the North Head alternative beneficial use site, assume: 

· To respond to differing wave conditions, utilize multiple (3-5) “runway approaches” for aligning disposal pathways (dredge tracklines).
· To minimize mounding and facilitate habitat recovery, disperse sediment over multiple subgrids (referred to as an “adaptive stewardship grid”). 

· Commence with annual placement of approximately 500,000 cubic yards of dredged material that is rotated among a series of adjacent placement cells (1.3 miles long x 0.4 mi wide x 1 ft high) located between the 40-60 foot contours. 
· Through monitoring and modeling, determine the placement capacity based on the dispersive properties of the site.

Navigation Safety 

· Navigation safety in areas of dredged material disposal can best be enhanced by avoiding mounding altogether. 

· Life-safety issues at MCR  can also be addressed by improving prediction and real-time information on waves and wind in critical navigation areas and where wave model discrepancies are large (e.g., between former disposal Site B and the Shallow Water Site) 
Wave Modeling Tools and Methodologies 

· Obtain more directional wave measurements at the MCR for: (1) wave model calibration and ground-truthing of wave models; and (2) boater safety and safe-transit planning.

· To improve data collection, support installation of new buoys at MCR and expand wind monitoring on North Head, integrating with wind measurements from the Clatsop side.
· Criteria to use in modeling the potential for wave amplification at the North Head site or other alternative disposal sites should include:  shoaling, refraction, diffraction, non-linearity, wind effects, and reflection.  Wave-current interaction and reflection are not considered key criteria for modeling at the new site because of its location north of MCR tidal current and bathymetry effects. 

· Establish a subcommittee to design and validate an appropriate wave model to predict relevant wave transformation.  

Bathymetry Survey Assessment Methodologies and Requirements 

· Establish a subcommittee to review bathymetry data and identify a baseline.
· Develop new baseline bathymetry for wave amplification analysis that is updated periodically. 

· Use a common bathymetric grid for all modeling that includes datasets for: (1) baseline, both pre-project conditions and periodic adjustments to account for erosion/accretion; and (2) annual pre-dredge conditions; and (3) annual post-dredge conditions.
· Develop a grid resolution based on morphology and modeling (5 model pts/wavelength).
· Seek a new offshore survey that includes Astoria Canyon.
· Map benthic habitat and sediment properties.
b. Recommendations
· Advocate for new buoys at MCR to improve boater safety, assist in the analysis of the best placement of dredged materials, and monitor changes in the wave field. Two buoy locations are suggested:  

1. Inshore of Site B – waverider type (e.g., CDIP);

2. Northeast of Site A – buoy with wind and current data.
· Proceed with implementation with the proposed Benson Beach beneficial use project, assuming positive resolution of questions regarding authorized use of appropriated funds.

· Develop a program for proceeding with the proposed North Head beneficial use site, including funding, study plan requirements, and permitting.  

· Present the proposed design for the North Head site to the Western Dredge Association for review.

· Organize subcommittees for: 

· Modeling subcommittee to develop a strategy for and review of all MCR modeling.
· Bathymetry subcommittee to standardize bathymetry datasets employed in modeling and analysis.
C.
BIOLOGICAL SCIENCES WORKSHOP
1. Introduction

Building off the results of the April 28-29, 2009 workshop on wave amplification and navigation safety and the 2007 science-policy workshop, the June 4, 2009 workshop focused on the effect of dredge material placement on biological resources.  The overall purpose was to develop a better understanding of biological resources in the southwest Washington’s nearshore environment area and potential effects related to sediment/dredge material placement in this area. This knowledge is necessary to advance designation of alternative sites for sediment placement that utilizes material beneficially for erosion while minimizing harm to biological resources.  
The workshop was organized to respond to the following goals:
· Building upon information on biological resources and key questions/geographic differences from earlier workshops and studies, define the state of technical knowledge of biological communities as it relates to sediment management in the Southwest Washington nearshore environment.  In particular, understand the:

1. Biology, distribution, and abundance in and around the alternative nearshore site(s) for dredge placement sites in Southwest Washington throughout the year and for various life stages.

2. Known dredge material placement impacts or potential impacts to biological communities.

3. Ways to monitor or study impacts.

· Identify additional monitoring or studies that are necessary to improve understanding of dredge impacts to biological resources and designate nearshore dredge placement sites.

· Identify methods of disposal that minimize impacts to biological communities including best locations, amounts, and methods of placement.
As noted above, information from earlier workshops and studies served as the foundation for much of the discussion.  Key background information included:
· Proceedings and white papers from Science-Policy Workshops for the Oregon Nearshore Beneficial Use Project.  May, 2005. Convened by the Institute for Natural Resources, Oregon State University, and the Lower Columbia Solutions Group.  Available at: http://inr.oregonstate.edu/columbia_river_white_papers.html
· Biological Assessment for the Oregon Nearshore Beneficial Use Pilot (Demonstration) Project.
· Sediment Trends in Southwest Washington’s Nearshore Zone: A Science-Policy Workshop.  July, 2007. Presented by the Lower Columbia Solutions Group.  Available at http://www.lowercolumbiasolutions.org/index/php?option=comcontent&task=category&sectionid=5&id=32itemid=50 

· Summary of Physical and Biological Studies at the Mouth of the Columbia River Sponsored by U.S. Army Corps of Engineers. June, 2007.  U.S. Army Corps of Engineers, Portland District.
· Draft Mouth of the Columbia River Sediment Management Plan Summary. US Army Corps of Engineers, Portland District. March 31, 2009.

2. Overall Context
The workshop focused on key marine species in the nearshore area, specifically Dungeness crabs, razor clams, other benthic invertebrates, marine fish, marine mammals, and marine seabirds.  Background papers prepared by Cogan Owens Cogan summarized prior work on each of these topics.
To provide the overall context for the workshop, Jennifer Hennessey, WDOE, summarized the workshop goals and Jim Owens, COC, provided an overview of the history and status of the Southwest Washington Littoral Drift Restoration Project.  
Ken Connell, Golder Associates, provided a summary of the results of the April 2009 Wave Amplification/navigation safety Workshop.  (See Summary of Results of April 2009 Wave Amplification/Navigation Safety Workshop.)  Key to the discussion of biological resources in the nearshore was the recommendation from the April 2009 workshop to investigate a “North Head” beneficial use site.

To provide an overview of current disposal operations, Ken Connell also summarized a PowerPoint prepared by the U.S. Army Corps of Engineers, Portland District.  (See Operational Challenges of Using a Dispersive Littoral Disposal Site to Sustain the Sediment Budget at the Mouth of the Columbia River.)
2. Understanding the Biological Context for Dredge Disposal

a. Dungeness Crab
Presenter:  Dale Beasley, Columbia River Crab Fisherman’s Association, initiated the discussion of Dungeness crab.
Presentation Available At:   Biological Impacts from the End User Perspective: What the Crab Fleet Experiences
Workshop Handout on Summary of Prior Work:  See Appendix B
Key points:

· Science needs a more prominent role in future site selection.  Crab is a good bio-indicator species of ecosystem function at disposal sites

· There is a lack of scientific information quantifying impacts to crab from dredge disposal at MCR.  There has been no analysis of crab mortality from disposal, nor analysis of ecosystem function or crab food web requirements.  There has also been no analysis of juvenile crab refuge requirements and the importance of bottom debris to survival.

· CRCFA concerns about impacts to crab from disposal include: direct burial, loss of refuge for immature crab, loss of stable mature food supply for ‘Harvest Ready’ crab, fragmentation of fishing grounds, and any large reductions in production over time. 
· In determining the least cost option, ecosystem values and life/safety should be included in determining the costs of dredging.

· The role of fresh water needs to be better understood.  MCR has more fresh water entering the ocean than all other rivers combined from Cape Flattery to San Francisco.
· The sediment delivery method is critical to minimizing impacts.  Rainbow spaying needs to be tested as a means to minimize potential effects.  
· Mitigation needs to include avoidance via scheduling and gear type.

· Crab sampling requires long-term timeframes.

· CRCFA is willing to support an alternative disposal site in exchange for closure of the outer half of the SWS.
· Dungeness crab landings are extremely frontloaded, with 80% in first 30 days and 50% within first two weeks.

· Crab is the #1 dollar value species in both Washington and Oregon.
Presenters:  David Armstrong, University of Washington, and Paul Dinnel, Western Washington University
Presentation Available At:   Crab-Dredging Issues   
Workshop Handout on Summary of Prior Work:  See Appendix B
Abundance and Distribution

· Abundance in a given area at any particular time does not necessarily reflect future numbers.
· Need to determine if the proposed North Head disposal site is crab aggregation area.
Effects and Mitigation

· From an effects perspective, the only life history stages and uses of concern are the commercial fishery and breeding adults.  0+ and 1+ juveniles on disposal sites would be expected to be a very small fraction of coastal production.
· Migration routes should be avoided.  The outer portion of SWS could be an important crab migration corridor for older juveniles leaving the lower Columbia River, but timing of this event relative to disposal needs to be reviewed.  There may be beneficial effects for older stages of crabs with seasonal closures of a portion of the SWS.
· Disposal should be avoided during spikes in abundance.
· Thinner layers of dredged material would be expected to have less impact on crabs.  Rainbow spray should be investigated as a disposal method relative to beneficial effects on breeding adult crabs.   An unresolved question is how thick is thin enough.  
Management and Monitoring

· Proceed with disposal, applying an adaptive management approach with concurrent collection programs to inform management.  

· Monitoring programs to consider include: tagging program, beam trawl or medium-size otter trawl, modified pots, night trawling and diver or ROV transects.
· The sampling grid needs to be larger than the disposal site footprint.
· Monitoring should focus on sub-adult and legal males and breeding adults.  Sampling of older stages, rather than larval and 0+, would be the most effective use of limited monies.
· Monitoring should occur over a long enough time span to assess repetition (minimum of three years).

· The best timeframe for monitoring would be late summer/fall.
b. Benthic Invertebrates

Presenters:  Daniel Ayres, Washington Department of Fish and Wildlife, and Paul Dinnel, Western Washington University 
Presentation Available At:  What do we know about benthic invertebrates  
Workshop Handout on Summary of Prior Work:  See Appendix B
Paul Dinnel verbally described the potential for the presence of a large and relatively unknown clam species (Tresus pajaroana Conrad 1857) in the littoral area.  This species is closely related to two well known horse or gaper clam species (Tresus capax and T. nuttallia) but lives in shallow offshore areas, especially near razor clam beds.  However, unlike razor clams, the adults do not move vertically in the sediment but remain at a fixed depth, thereby rendering them more susceptible to burial by dredged material disposal.   

Daniel Ayres gave a PowerPoint presentation on what is known about benthic invertebrates from prior work, razor clam management and life history, and how near shore disposal might affect razor clams.  Key points:
Abundance and Distribution

· This benthic community is characterized by species who have adapted to a high energy environment, including waves, sediment movement, storms, freshwater, and strong tides. 

· Distribution of benthic species is inherently patchy and variable. 

· The members of this community are highly motile rapid burrowers, quick tube builders or rapid colonizers.

Effects and Mitigation
· The additional sand provided by disposal at a North Head site could benefit intertidal razor clam stocks on the southern portion of Long Beach that have been affected by erosion of the intertidal beach. 
· Some effect to the community is expected following disposal, but this will not necessarily have a long-term negative impact. The time frame for recovery is variable depending on project-specific details such as thickness of material disposed, timing, etc.

· More information is needed about similarities between dredge material to be disposed and the natural sediments in the disposal area.  
Management and Monitoring

· WDFW’s goal in managing razor clams is to provide maximum harvest opportunities that are safe and enjoyable experiences, while still maintaining healthy populations.
· WDFW manages the large intertidal stocks of razor clams using the assumption that the intertidal stock is also the primary spawning stock. The state does not depend on potential – but undocumented – subtidal stocks to replenish harvested intertidal stocks.
c. Marine Mammals

Workshop Handout on Summary of Prior Work:  See Appendix B
In the absence of a specialist on marine mammals, Jim Owens summarized the conclusions of prior studies.  Key points from the prior studies and the group’s discussion included:
Abundance and Distribution

· Presence/absence surveys of species are not useful because marine mammals are very rarely found in the area.  Only a few mammal species are relevant to considering impacts of the proposed demonstration project. One species that must be considered is Steller sea lion, which is listed as threatened. 
· Need to determine whether the North Jetty is a significant haulout area.
Effects and Mitigation
· The likelihood of impact is low, as marine mammals here already are exposed to vehicle traffic through MCR. 
· Need to avoid timing conflicts with gray whale migration.
Management and Monitoring

· Surveys for abundance of marine mammals in the area could be conducted in conjunction with any bird surveys to achieve greater efficiency of survey funds.
· Surveys for marine mammals before, during, and after dredge material placement will provide data on presence/absence but will be difficult to correlate with any dredge disposal activities because of the wide ranging nature of these animals and the relatively chance event that they are seen in the project area.

d. Marine Birds

Presenter:  Nathalie Hamel, Hershman Fellow at Department of Ecology
Presentation Materials Available At:  
· Coastal bird species of concern in Washington
· Breeding and non-breeding seabird species on the outer coast of Washington  

· Non-breeding seabird species on the outer coast of Washington  
Workshop Handout on Summary of Prior Work:  See Appendix B
Nathalie Hamel led the discussion on marine birds and provided information on coastal bird species of concern in Washington and on breeding and non-breeding seabird species on the outer coast of Washington.  In terms of life history, she noted that seabirds are typically long-lived species with low reproductive output, high annual survival and delayed maturity. These life-history characteristics means that populations are very sensitive to elevated adult mortality and can take a long time to recover from declines.

Key comments and recommendations follow:
Abundance and Distribution

· The outer coast of Washington is rich in marine bird species (~ 100 species). Various species breed, overwinter and migrate along the coast.

· Abundance relative to other parts of the coast is low for some species such as the marbled murrelet, a federally- and state-listed species.
· The makeup of marine bird species breeding on the south coast is different from that on the north Washington coast. The south coast supports colonies of Caspian terns, double-crested cormorants, pelagic cormorants, pigeon guillemots and glaucous-winged and western gulls. Sooty shearwaters originating from the southern hemisphere migrate along the coast and use the mouth of the Columbia River. Bird community composition is different during spring and fall migration relative to summer.

· Shore-based counts of marine birds were conducted off North Head in August 2004 and counts possibly have continued since them. Dr. Jen Zamon, NOAA fisheries. Counts indicate the important of the edge of the Columbia River plume for supporting resident (particularly common murres, cormorants, pelicans,  and gulls) and migrating marine bird species (grebes, scoters and winter gulls).

· Boat-based counts of marine birds exist for the entire coast of Washington. Surveys are conducted by WDFW and focus on marbled murrelets but also keep track of other species.

· The proposed “North Head” beneficial use site receives substantial use in the spring.
Effects and Mitigation

· Impacts to bird populations would be non‐lethal in nature (i.e., altered foraging behavior, energy expenditure).  ). Birds, if displaced, may be able to take advantage of other foraging opportunities along the coast. 
· Placement of disposal could impact bottom foragers through covering invertebrates in the substrate.
· Loss of food for foraging species would be a concern.

· ESA‐listed marbled murrelets may be impacted if the project has a substantial negative effect on its benthic prey. 
· Impact of decelerating erosion could be potentially positive in the long-term for dune-dependent species such as snowy plovers and streaked-horned larks, both listed species. 

Management and Monitoring

· Vessel‐ and shore‐based surveys of marine birds should be conducted and include monitoring of parameters such as turbidity.
· Localized abundance and distribution should be monitored, as well as changes in foraging behavior (specifically, foraging success and diet).  

· The importance of the project area as a foraging site or hotspot for marine birds needs to be better understood.
e. Marine Fishes

Workshop Handout on Summary of Prior Work:  Appendix B 

In the absence of a specialist on marine fishes, Jim Owens summarized the conclusions of prior studies.  Key points from that prior work and the group’s discussion included:

Abundance and Distribution

· NOAA Fisheries is considering the listing of new species and new critical habitat.   Potential presence and effects will need to be assessed during site permitting.
· Need to inquire with NOAA Fisheries about the presence of fall Chinook in the area.  
· Need to better understand migration patterns for salmon from out of the Columbia River and through the proposed beneficial use site.
Effects and Mitigation

· Because of the dynamic nature of the nearshore zone, fish populations inhabiting this area are expected to be relatively adaptive to these conditions.  Generally, fish populations are unlikely to be negatively affected by sediment disposal.

· The primary concern would be effects to salmonids, especially fall Chinook.  Concerns include suspended sediment and coarse grain sediment effects on the forage base and injury to fish (through gill injury, entrainment and burial).
· Questions remain about the impacts of turbidity, especially on juvenile salmon. 

Management and Monitoring

· The innate variability of fish populations inhabiting the area will make monitoring and evaluation of disposal impacts difficult.
· Flatfish and bottom fish would best be monitored through trawl surveys.  An alternative would be to conduct benthic sampling of infauna and epifauna as a proxy for composition and the availability of prey for fishes before and after surveying.  
· Monitoring for Dungeness crab may also cover juvenile fish.
4. Conclusions and Recommendations
a. Conclusions
1. A key determinant in assessing the viability of alternative beneficial use sites from a biological sciences perspective should be evidence of any greater effect (net effect) to biological resources than occurs from current dredging practices.  Assessment of effects on biological resources needs to recognize that disposal is currently occurring and will continue in conjunction with MCR dredging.
2. From a biological sciences perspective, the primary species of concern are expected to be: (1) Dungeness crabs, (2) specific fish species, and (3) a poorly known species of horse or gaper clam that is apparently present in the area.  Specific fish species (e.g., federally-listed salmonids) are likely the major determinant in assessing and mitigating disposal effects on biological communities; other species are expected to be less impacted.  

3. Effects on breeding and non-breeding populations bird populations are also a concern.  Monitoring use to determine effects on foraging behavior is recommended and mitigation for loss of use may be appropriate.
4. The issue of thick versus thin layers of disposal placement needs to be addressed.  Many of the biological questions/concerns diminish with thin layer placement (e.g., rainbow spraying).  
5. For Dungeness crabs:
· Determine whether the proposed disposal area is a crab aggregation area.
· To mitigate potential adverse effects, avoid migration routes as disposal sites and disposal during spikes in abundance.
· Investigate the viability of rainbow spraying as a means to minimize potential effects.  (An unresolved question is how thick is thin enough.) Assess the costs of rainbow spraying relative to other placement methods and effects on ESA-listed species, particularly within the water column.
· Proceed with disposal, applying an adaptive management approach with concurrent collection programs to inform management.  

6. For benthic invertebrates, the primary unresolved questions revolve around the presence of and potential impacts to a poorly known clam species in the area.
7. For marine birds:

· Abundance/distribution of seabird communities is generally not well documented at the local scale of the project as well as for the coast of Washington. However, data collected by state and federal agencies may be useful if available.

· Impacts on abundance and distribution of marine birds will be very localized and not expected to be a significant issue.  In terms of potential effects, loss of food for foraging species is the primary concern.  

· ESA-listed marbled murrelets may be impacted if the project has a substantial negative effect on their benthic prey.
· Monitoring should assess effects on localized abundance and distribution and changes in foraging behavior, as well as physical parameters such as turbidity.
8. For marine mammals:
· Need to determine/avoid timing conflicts with gray whale migration.
· Determine whether the North Jetty is a significant haulout area for seal lions and seals.
· Surveys for abundance of marine mammals in the area could be conducted in conjunction with any bird surveys to achieve greater efficiency of survey funds.

· For marine fish, the primary concern would be effects on salmonids.  Need to determine how salmon migrate out of the river and through this area.  Impacts to benthic and pelagic fish, particularly forage fish need to be evaluated.
b. Recommendations
1. Proceed with the assessment of the “North Head” site as a new nearshore disposal site as recommended by participants in the April 28-29 workshop.

2. Apply an adaptive management approach to disposal sites with concurrent data collection programs to inform management.  

3. Obtain available data (e.g., NOAA) to establish a baseline for biological resources in the nearshore and collect additional baseline data as needed.
4. Use resources wisely, relying upon currently available techniques for monitoring and focusing on the most sensitive life stages.
5. Assess whether the proposed alternative site can be included in the Corps’ Section 401 certification permit.
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Biological Workshop on Nearshore Dredge Placement

For Littoral Drift Restoration in Southwest Washington 
June 4, 2009
Summary of Prior Work – Dungeness Crab
Workshop Focus

The focus of this workshop is on available information/research needs for biological resources pertaining to sediment placement in the nearshore region, specifically:

1. Biology, distribution, and abundance in and around the alternative nearshore site(s) and southwest WA.

2. Known dredge placement (disposal) impacts and ways to minimize impacts.

3. Recommendations for monitoring impacts to biological resources.
Prior Studies
1. White Papers to Inform the Columbia River (Oregon) Nearshore Beneficial Use Project, 2005. Available from Institute for Natural Resources at Oregon State University at: http://inr.oregonstate.edu/columbia_river_white_papers.html. Paper topics include: Dungeness Crab, Benthic Infauna, Marine Fishes, Marine Birds, Marine Mammals, and Sediment Migration.

2. Summary of Physical and Biological Studies at the Mouth of the Columbia River Sponsored by the U.S. Army Corps of Engineers. June 2007. US Army Corps of Engineers, Portland District.

3. Draft Mouth of the Columbia River Sediment Management Plan Summary. US Army Corps of Engineers, Portland District. March 31, 2009.

2005 Science-Policy Workshop for Oregon Nearshore Beneficial Use Project
Presentation by Walter Pearson, Pacific Northwest National Laboratory
· Areas of scientific agreement include life history of Dungeness crab and distribution and abundance information (although site‐specific data for the proposed demonstration project area is not available). In addition, scientists agree that the Columbia River estuary is incredibly important for crab production. 

· Distribution and abundance of Dungeness in the ocean is variable by location and by depth. For example, Age 0+ crab are especially dominant at 40‐feet depth relative to shallower depths. This is important because younger crab can move more readily than larger ones, and thereby can escape more readily. 

· Issues associated with disposal that could negatively impact crab include surge (i.e., the dynamic collapse and spreading of sediment)—about which little is known—and burial. More information is needed about the potential for these processes to impact crabs. Existing studies have two shortcomings: 1) surge currents have not been simulated, and 2) the small containers used in laboratory tests do not allow an escape response. 

· Before deciding the location of the demonstration project, the presence and abundance of crab should be assessed for a larger area, and hot spots for Dungeness crab should be avoided. 

· A tiered monitoring approach highlights the need for more physical data about waves, currents, and sediment transport before delving into substantial data collection about the biological community. 

· Burial can lead to mortality, but under what conditions is not clear. Studies show that younger crab may be more successful at digging out after burial. However, previous studies do not really mimic in‐situ conditions and opportunities for escape. 

Conclusions

· From a biological perspective, there are no site‐specific data on crab populations available for the proposed demonstration project area. Such site‐specific information on distribution, abundance, and habitat quality is needed. In particular, it is important to know if this area is important from a reproduction or production standpoint (e.g., high abundances of female crabs), both of which have economic consequences to the fishery. 

· Burial of Dungeness crab can lead to mortality, but at what thresholds and under which conditions this occurs is not clear. Studies show that younger crab may be more successful at digging out after burial. However, existing studies do not realistically mimic in‐situ conditions. More research is needed on this topic. 

· The Nearshore Project has the potential to enhance habitat for species such as Dungeness crab in areas that are currently of poor habitat suitability due to sediment erosion. 

Summary of Physical and Biological Studies at MCR Sponsored by US Army Corps of Engineers

Includes studies on general abundance/distribution for various crab life histories, crab entrainment and effects of dredge disposal, as well as newer laboratory studies in 2007 on effects of burial and surge currents.

· Dungeness crabs utilize both the nearshore ocean environment and the Columbia River from its mouth to about RM 17. Mating, egg development, and most of the larval stages occur in the ocean. Growth from the first true crab stage to age 1+ years can occur in either the ocean or the Columbia River estuary. In spring and summer, 0+ crabs are found at the MCR with annual average densities varying over two orders of magnitude from year to year. Age 1+ crabs are thought to leave the estuary for the ocean in the fall.

· Estimated mean monthly crab densities (all size classes combined) on the bar were found to be relatively low during the April-October time period. With a few exceptions, estimated mean monthly densities were found to be less than 200 crabs/ha. Densities on the bar were found to vary both temporally and spatially during the studies. Crab densities among years were found to be significantly different for the months of June, July, August, and September.  Densities of size class I crabs were particularly high during June and July 1985. Virtually all size class I crabs collected on the bar from May through October (all years) were young-of-the year (YOY) crabs. Overall, size class II was found to be the least abundant size group on the bar. Size classes III and IV were usually present in all months from April through October. 

· Offshore from the MCR, at the deep water disposal site (DWS), the total crab pot catch of Dungeness crabs substantially increased from July to September. Mean carapace width, number of legal males, and percent males also increased between the surveys. Similarly, the number of crabs caught by trawling increased from July to September. The limited number of crabs caught by trawling and in crab pots substantiated that few crabs were available for capture at the DWS in July.  At the shallow water disposal site (SWS), the total crab pot catch of Dungeness crabs increased slightly from July to September/October. Crabs caught in pots showed an increase in the abundance, size, and number of legal-sized males between the July and September/October surveys. The number of legal male crabs caught also increased in September/October. 
· Dungeness crab monitoring at the DWS in 2005 after the placement of dredged material in the site indicates that the number of crabs caught in pots increased in September 2005. This trend of increasing crab abundance from June to September also was consistent with the trawl findings, as well as with the crab pot and trawling surveys in 2002 (MEC and SA1C 2003). This finding is consistent with the life history patterns of Dungeness crabs, with male crabs molting immediately after mating with female crabs in the spring.

· Based on a comparison of 2002 and 2005 survey data, the Dungeness crab population at the DWS exhibited a very consistent pattern with regard to relative abundance, average size, sexual representation~ and molting cycle between seasons. The trawl surveys displayed consistent abundance patterns between June and September 2005, with the greatest densities of crabs in the northeast (shallowest) portion of the site and lower densities in the deeper southwest portion of the DWS. A comparison of crab collection techniques again showed that crab pots caught more and slightly larger crabs than bottom trawling.

· According to Pearson (2005), the wide range of crab density values found at the MCR and offshore derive from several factors. First, there can be considerable variation in crab density by age class. Within any one year, age 0+ crabs can decrease by 1,000 times between spring and summer. Second, there can be substantial variation from year to year. Third, some habitats have been found to contain higher densities of crabs than others. For the Columbia River, crab densities in the ocean have been found to be significantly lower than at some locations in the estuary. Lastly, crab density varies by depth in the ocean.

· A Dungeness crab entrainment study was conducted at the MCR from 1985 to 1988. Young~of~the~year (YOY) Dungeness crabs were the dominant size group entrained, whereas one year or older (1+) crabs were collected in small numbers. Entrainment of YOY crabs varied both yearly and seasonally, whereas 1+ crabs did not show this variation. Abundance of YOY crabs was generally greater in spring and early summer than in late summer and fall. The number of YOY crabs entrained appeared to be most related to their abundance. The number of YOY crabs entrained was compared with dredging depth, ship speed, velocity and volume of dredge material, and direction of dredging with

Draft Sediment Management Plan

· Refers to crab lab and modeling studies on direct burial and surge current effects. 

· Older/larger crabs equal higher survival.

Remaining Questions

1. General abundance and distribution information 

Q: 
Do we have data on abundance and distribution for the WA nearshore site(s)?

Q: 
Do we know the relative importance of the project site to reproductive females? Do we need a habitat or bottom type map of the site and the general area about the site?
2. Effects from sediment placement (bottom encounter, dynamic collapse and mounding) – two unresolved areas: effects of surge currents and effects of burial. 
Q: 
What additional studies have been done since 2005 and does this provide additional information on the effects of disposal (surge currents and effects of burial)? 
3. Monitoring

Q: 
What type of monitoring is needed at what intervals?
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Summary of Prior Work – Benthic Invertebrates
Workshop Focus
The focus of this workshop is available information/research needs for biological resources pertaining to sediment placement in the nearshore region, specifically:

4. Biology, distribution, and abundance in and around the alternative nearshore site(s) and southwest WA.

5. Known dredge placement (disposal) impacts and ways to minimize impacts.

6. Recommendations for monitoring impacts to biological resources.
Prior Studies
4. White Papers to Inform the Columbia River (Oregon) Nearshore Beneficial Use Project, 2005. Available from Institute for Natural Resources at Oregon State University at: http://inr.oregonstate.edu/columbia_river_white_papers.html. Paper topics include: Dungeness Crab, Benthic Infauna, Marine Fishes, Marine Birds, Marine Mammals, and Sediment Migration.

5. Summary of Physical and Biological Studies at the Mouth of the Columbia River Sponsored by the U.S. Army Corps of Engineers. June 2007. US Army Corps of Engineers, Portland District.

6. Draft Mouth of the Columbia River Sediment Management Plan Summary. US Army Corps of Engineers, Portland District. March 31, 2009.

2005 Science-Policy Workshop for Oregon Nearshore Beneficial Use Project

Presentation by Gary Braun, TetraTech EC, Inc.
· Benthic communities along the Oregon and Washington coasts are quite similar and similar to those found elsewhere in the Pacific Northwest. The community is dominated by species that are adapted to a highly dynamic environment. The community found south of the South Jetty has been consistent in terms of community composition over many years, especially when compared to MCR sites. This difference is likely due to differences in flow, nutrients, and other factors associated with the river. Variability in abundances of species is high regardless of location. 

· Project impacts to the benthic community will depend upon the quality and quantity of material dispersed. If the material is similar to existing material, mortality will be low, and recovery will be more rapid.   

· While monitoring has been done in the past in the general project area, no site‐specific analysis on the inshore monitoring stations has been completed. If there are particular species of interest to the Nearshore Project, these analyses could be completed. 

· Ninety percent of the razor clam fishery in Oregon occurs along an 18‐mile stretch of Clatsop Beach. This species is abundant on surf‐pounded beaches, to which individuals settle in late summer.   Razor clams exist primarily in the ‐2 to +3 tidal range. Razor clams are rapid vertical burrowers, but laterally restricted. The nearshore project material is not expected to be silty, but if it were, studies show it could have an impact on razor clams. 

· Regarding potential impacts of disposal, the scale and magnitude of sediment disposal may exceed that of natural occurrences. While potential impacts such as burial and smothering are often considered as decimating the entire benthic community, this may not in fact be the case. Such impacts would likely affect sedentary species more than burrowers. 

· Research that assessed the effect of disposal at Experimental Site G in 25‐30 meters of water found that after disposal (thickness of sediment disposed was 1.5 meters and material was slightly coarser than native sediment), species diversity and evenness was higher, but species abundances remained lower for 10 months following disposal. 

Conclusions

· The benthic community has patchy distribution in the Oregon Nearshore project area, and is adapted to the high‐energy environment.   The Nearshore Project should not have a long‐term impact on the benthic community, particularly if clean sand of a similar size distribution to the native sediment is used. However, more information is needed about similarities between the dredge material to be disposed at the site and the native sediment that is present there. 
· The severity of potential impacts on benthic infauna and their ability to recolonize after deposition depend on: the variability of the physical environment where sediment is deposited; the rate, timing and thickness of the deposition; and the type of material deposited (similar versus dissimilar to existing conditions).

Summary of Physical and Biological Studies at MCR Sponsored by US Army Corps of Engineers

Notes general trend of higher diversity and richness of species in more stable, low-energy areas versus high-energy nearshore environment. Most benthic species not significantly impacted by dredged material disposal, given active, motile species capable of vertical and/or horizontal recolonization.

· The area offshore from the MCR closely resembles the nearshore shallow-water, sand-bottom benthic communities typical of the Oregon and southern Washington coast. The benthic invertebrate community is characterized by species whose evolutionary history has adapted them to high-energy environments. These environments contain high wave energy, which produces high fluxes of sediment deposition, erosion, and transport of sand. Large storms with large waves occur off the MCR and when combined with the large freshwater output from the Columbia River and the semi-diurnal tides, produce suspended material containing both sediment and organic particulates. The bottoms of high-energy environments tend to exhibit sand waves or ripples caused by bottom transport of sand. Organisms have adapted to these high-energy environs by being highly motile rapid burrowers, quick tube builders, or rapid colonizers. 

· Studies in the late 1970s identified five major benthic assemblages in the offshore area. Species richness and diversity values were related to sediment type and sediment stability. These values generally increased offshore as a result of increased sediment stability because of reduced sediment agitation by winter storms. The lowest values for diversity and species richness were found at inshore stations that had considerable seasonal changes in sediment texture as a result of the effects of winter storms and deposition of fine-grained sediments during periods of high Columbia River discharge. Macrofaunal biomass and density values were found to be related to the percent organic matter in the sediments. Generally, macrofaunal densities and biomass increased offshore as did the percent organic matter.

· In benthic surveys in the 1990s, overall densities of benthic invertebrates were found to vary between seasons and years as did taxa diversity. Polycheates were typically the dominant taxa identified (e.g., Spiophanes bombyx, Spiochaeroprerus coslarum, OweniaJhsiformis), followed by molluscs (e.g., Siliqua spp., Macoma spp.) and crustaceans (e.g., Diaslylopis spp. D. dawsoni, D. renuis). In general, invertebrate densities increased with distance from shore throughout the area. This information was consistent with the data information collected in the 1970s for the MCR offshore area. 

· Generally, the high-energy inshore area was less productive and generally had lower densities and diversity of benthic infauna, likely due to sediment instability. The benthic community structure in the area immediately off the MCR is the most variable because it was exposed to considerable seasonal changes in sediment type from deposition of Columbia River silts and winter storms. Benthic assemblages show considerable seasonal and spatial changes in species composition. In winter, the area is predominantly sand substrate with low species density and biomass. Near inshore areas are dominated by the snail Olive/Ia bip/icata and Magelona cacculata, a polychacte. Following spring deposition of fine-grained sediment with more organics, the density and biomass values increase and dominant species change to cumaceans, clams (Siliquapatu/a), and occasionally a polychaete and amphipods.

· In contrast to this pattern, the substrate at stations located inshore and to the south of the MCR is predominantly well-sorted sand that does not vary seasonally. Species composition changes little in this region. Spiophanes bombyx and Mage/ona saculata are the dominant taxa. The major seasonal change is the increase of the polychaete Spiophanes bombyx in June and September. The high-energy area inshore is less productive and generally has lower density and diversity. This is likely due to the instability of the sediments and lack of input of silt and organics.

· A 1977 study of the physical, chemical, and biological factors that govern the rate at which open-water dredged material disposal sites are colonized by benthic invertebrate assemblages found that the stations exposed to direct disposal of dredged material had significantly higher diversity and evenness values and significantly lower macrofauna density when compared to unaffected stations. The significant differences in diversity and evenness persisted for at least 8 months after disposal and the significant difference in macrofauna density persisted for the duration of the sampling program (10 months after disposal). 
· In general, the species affected by dredged material disposal were tube-dwelling polychaetes and amphipods and species that have limited ability to burrow through the sediments (e.g., Spiophanes bombyx, Nothria iridescens, Pharphoxus vigilegus, Eohaustorius senci//us, Ampe/isca macrocephela). The species not affected by dredged material disposal were shelled gastropods and molluscs (e.g., Olivellapycna, 0. baeiica, 0. biplacala), nontubc-dwelling polychaetes (e.g., Magelona sacu/ala, Hap/osco/opolos elongates, Tha/enessa spinosa), and cumacea (e.g., Diaslylopsis dawsoni, Hemilamprops cailforniensis). All of these species are active burrowers who migrated considerable distances over the sediment.  

· Most of the species that were not significantly affected by dredged material disposal were active, motile species capable of recolonization by horizontal migration and burrowing up through dredged material. They emphasized vertical migration as the principal means of recolonization.

Draft Sediment Management Plan

· Studies indicate that razor clams have high survival for burial of 12 cm/5 in, fewer clams survived repeated burial, but still high survival at one burial event (12 cm/5 in) per 24 hours.

Remaining Questions

1. Abundance and distribution

Razor clams are found primarily on the intertidal coastal beaches from a +3 foot level to a -2 foot tide level.  Limited diving observations have indicated some adult razor clams (S.patula) offshore for up to one-half mile.  Time of spawning generally occurs in late spring and early summer and the razor clam larval period is estimated to be about 8-10 weeks.

Q:
Do we have adequate data on distribution and abundance for the WA nearshore site(s)?

2. Effects from sediment placement. 
Data gap on dredging and disposal activities directly offshore of razor clam beaches.  There have been no evaluations of potential disposal impacts (turbidity/siltation) in areas farther offshore in deeper waters (e.g., >20 m). Important considerations: timing for life history, particularly juvenile setting.

Q: 
Have further studies evaluated the data gaps on deeper water disposal (greater than 20 m) and are they needed?
Biological Workshop on Nearshore Dredge Placement

For Littoral Drift Restoration in Southwest Washington 
June 4, 2009
Summary of Prior Work – Marine Mammals
Workshop Focus
The focus of this workshop is on available information/research needs for biological resources pertaining to sediment placement in the nearshore region:

7. Biology, distribution, and abundance in and around the alternative nearshore site(s) and southwest WA.

8. Known dredge placement (disposal) impacts and ways to minimize impacts.

9. Recommendations for monitoring impacts to biological resources.
Prior Studies
7. White Papers to Inform the Columbia River (Oregon) Nearshore Beneficial Use Project, 2005. Available from Institute for Natural Resources at Oregon State University at: http://inr.oregonstate.edu/columbia_river_white_papers.html. Paper topics include: Dungeness Crab, Benthic Infauna, Marine Fishes, Marine Birds, Marine Mammals, and Sediment Migration.

8. Summary of Physical and Biological Studies at the Mouth of the Columbia River Sponsored by the U.S. Army Corps of Engineers. June 2007. US Army Corps of Engineers, Portland District.

9. Draft Mouth of the Columbia River Sediment Management Plan Summary. US Army Corps of Engineers, Portland District. March 31, 2009.

2005 Science-Policy Workshop for Oregon Nearshore Beneficial Use Project

Presentation by Jon Hodder, University of Oregon Institute of Marine Biology

· The predominant pinniped species in the proposed demonstration project area are harbor seals and California and Steller sea lions. None of these species are found in abundance in the project area during late summer/early fall. Harbor seals are found in the Desdemona Sands portion of the Columbia River estuary and farther south along Tillamook Head. Both species of sea lions use the South Jetty as a haul out. 

· Surveys of cetaceans in the general project area are limited (as is the case with pinnipeds also). Predominant cetaceans include gray whale and harbor porpoise, although these species typically are found farther offshore. There is no evidence of estuary feeding by these species, nor is the proposed project area known as a whale watching “hot spot” along the Oregon coast. 

· Potential effects on marine mammals include 1) disturbance by vessel traffic and 2) turbidity effects on feeding behavior. These effects are expected to be minimal, though, because the energy spent relocating is negligible relative to normal movement patterns of these species. 

· Regarding impacts on feeding behavior, some information is available about diets of harbor seals, while little is known about food preferences of both species of sea lions. 

Conclusions

· Only a few mammal species are relevant to considering impacts of the proposed demonstration project. One species that must be considered is Steller sea lion, which is listed as threatened. 

· The likelihood of impact is low. 

· Marine mammals here already are exposed to vehicle traffic through MCR. 

Remaining Questions
1. Abundance and Distribution

Presence/absence surveys of species are not useful because marine mammals very rarely are found in the project area. 

Q: What time of year is the abundance of seals, whales and other marine mammals the highest in the region?

Q: Are there particularly important foraging areas (especially for Gray Whale)? How do these change in time/space?

Q: Are there sites in southwest WA that are important haul-outs for sea lions or seals (including breeding grounds for seals)?
Possible sources for additional information: NOAA Fisheries Northwest Fisheries Science Center’s Estuarine and Ocean Ecology Program (surveys), Marine Mammal Stranding Network, State Parks

2. Effects from sediment placement.

· Disturbance by the dredge vessel during operations.  

· Increase in water turbidity with effects on foraging success. 

Pinnipeds

Disturbance to pinnipeds as a result of ship traffic is most common on haul-out areas. Animals that haul out on the south jetty of the Columbia River are already exposed to considerable ship traffic and the additional trips as a result of this project are unlikely to have any effects. It is unlikely that the disposal activities will have any impacts on foraging opportunities for pinnipeds.
Cetaceans 

Potential threats from vessel traffic and dredge disposal actions include ship strikes, disruption of migration patterns due to ship activity, and impacts of loud underwater noise. The timing of the disposal activities (late summer) is the time of lowest number of gray whales off Oregon. 

Harbor porpoises do not associate with ships and the only potential impact would be lost foraging activities in the immediate vicinity of the operations.

3. Monitoring

Proposed monitoring would include assessing the disturbance of marine mammals hauled out on the MCR jetties.
If needed, combine with seabird surveys. Surveys for marine mammals before, during, and after dredge spoil deposition will provide data on presence/absence but will be difficult to correlate with any dredge disposal activities because of the wide ranging nature of these animals and the relatively chance event that they are seen in the project area.
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Workshop Focus
The focus of this workshop is on available information/research needs for biological resources pertaining to sediment placement in the nearshore region, specifically:

10. Biology, distribution, and abundance in and around the alternative nearshore site(s) and southwest WA.

11. Known dredge placement (disposal) impacts and ways to minimize impacts.

12. Recommendations for monitoring impacts to biological resources

Prior Studies
10. White Papers to Inform the Columbia River (Oregon) Nearshore Beneficial Use Project, 2005. Available from Institute for Natural Resources at Oregon State University at: http://inr.oregonstate.edu/columbia_river_white_papers.html. Paper topics include: Dungeness Crab, Benthic Infauna, Marine Fishes, Marine Birds, Marine Mammals, and Sediment Migration.

11. Summary of Physical and Biological Studies at the Mouth of the Columbia River Sponsored by the U.S. Army Corps of Engineers. June 2007. US Army Corps of Engineers, Portland District.

12. Draft Mouth of the Columbia River Sediment Management Plan Summary. US Army Corps of Engineers, Portland District. March 31, 2009.

2005 Science-Policy Workshop for Oregon Nearshore Beneficial Use Project

Presentation by Craig Strong, Crescent Coastal Research

· There is a low abundance of birds in the project area relative to other coastal areas in Oregon and Washington.  A few species—specifically, common murre and surf scoter—dominated the observation taken during many surveys.  

· There is high seasonal variability in bird populations. 

· Several species have the potential to be affected by the proposed demonstration project. During a 6–8‐week period in the summer (May–August), adult male and fledging common murres are at sea and flightless. The species could be susceptible to impacts during this time; however, it is expected that they would evade disturbance by swimming. Brown pelicans, which are listed under the Endangered Species Act, are abundant in the general project area in spring and summer. Both marbled murrelet (another ESA‐listed species) and pigeon guillemot show preference for habitats directly adjacent to the jetties. 

· Potential impacts to marine birds from the proposed demonstration project include 1) displacement, 2) turbidity effects on feeding, and 3) smothering of prey. The amount of turbidity depends on grain size and the percentage of fine sediment in the dredge material. Regarding turbidity, the possibility exists that turbidity actually could benefit marine birds by concealing them from prey, but this is not well studied. Little is known about the effect of prey smothering from dredge disposal. This impact could affect species such as pelagic cormorant, pigeon guillemot, scoters, and marbled murrelet. 

Conclusions

· Impacts to bird populations from the proposed project would be non‐lethal in nature (i.e., altered foraging behavior, energy expenditure). ESA‐listed marbled murrelets may be impacted if the project has a substantial negative effect on its benthic prey. 

Remaining Questions
4. Abundance and Distribution

Information is focused specifically on data sets from OR. 

Q: Is this comparable to data available from WA?
5. Effects from sediment placement.

Main effects include:

· Minor impacts from displacement by the dredge vessel during operations. Many seabirds are fairly tolerant of relocating as part of daily foraging. Loons, scoters, Brandt’s Cormorants, and Marbled Murrelets show higher sensitivity to vessel approaches, and, if any were present, would either be displaced from the area of operations throughout the active deposition period, or would be repeatedly flushed, with some minor increase in their energy expenditure.

· Increase in water turbidity with effects on foraging success. Turbidity may attract foraging (whether or not prey is present). Could increase in foraging success, if schooling prey avoid turbid waters.

· Smothering or displacement of benthic prey. Overall small impact. Seabirds will be affected by loss of foraging opportunity where benthic prey is eliminated. Other species may experience a temporary boost in prey availability if prey species are disoriented or lose visual cues of predator approach.

6. Monitoring

· For the OR Nearshore Project, a series of surveys of marine bird composition and abundance before, during, and after dredge spoil deposition were suggested as an effective means of assessing impacts of this activity (could also combine with surveys for marine mammals).

· Physical monitoring of such parameters as turbidity, and vessel‐ and shore‐based surveys of marine birds. 
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Summary of Prior Work – Marine Fishes
Workshop Focus
The focus of this workshop is on available information/research needs for biological resources pertaining to sediment placement in the nearshore region, specifically:

13. Biology, distribution, and abundance in and around the alternative nearshore site(s) and southwest WA.

14. Known dredge placement (disposal) impacts and ways to minimize impacts.

15. Recommendations for monitoring impacts to biological resources.
Prior Studies
13. White Papers to Inform the Columbia River (Oregon) Nearshore Beneficial Use Project, 2005. Available from Institute for Natural Resources at Oregon State University at: http://inr.oregonstate.edu/columbia_river_white_papers.html. Paper topics include: Dungeness Crab, Benthic Infauna, Marine Fishes, Marine Birds, Marine Mammals, and Sediment Migration.

14. Summary of Physical and Biological Studies at the Mouth of the Columbia River Sponsored by the U.S. Army Corps of Engineers. June 2007. US Army Corps of Engineers, Portland District.

15. Draft Mouth of the Columbia River Sediment Management Plan Summary. US Army Corps of Engineers, Portland District. March 31, 2009.

2005 Science-Policy Workshop for Oregon Nearshore Beneficial Use Project

Presentation by William Percy, Professor Emeritus at Oregon State University
· From shore to 20‐40 meters water depth, the substrate is almost entirely sand along the northern Oregon coast. Two varieties of fish are found in the area: benthic (bottom) fish and pelagic fish. Eleven species account for 95% of the catch in fish trawl studies. Sand sole, Starry Flounder, and English Sole are the bottom fish species that dominate the northern Oregon coastline. There is considerable variability of findings, however, depending upon time and location. 

· Monitoring shows that there is a very complex situation in terms of what species are found where (i.e., spatial and temporal significance for species presence). 
· A study of the impact of disposal on fishes showed that species diversity and size of fishes was significantly different at the disposal site, but the fish community recovered in 8 months. Long‐term effects of 2 Mcy of disposed sediment could not be detected. 

· Species that may be impacted the most include English sole and starry flounder, which come inshore to spawn. In addition, juveniles of these species are found inshore in summer months, suggesting that these waters are used as nursery areas. In addition, a number of salmonids are found in the proposed demonstration project area. Of greatest concern is the subyearling fall Chinook salmon. Potential effects on species such as shad and sturgeon should be considered also. 
· Pelagic species—especially subyearling Chinook salmon—are vulnerable to turbidity.   To the extent that there is greater turbidity, salmon may swim closer to the surface to avoid the turbidity and thus be more subject to predation by birds. 
· Juvenile fish may be more vulnerable because they spend more time close to shore. 
Conclusions

· Because of the dynamic nature of the nearshore zone (wave action, turbidity, sediment movement) fish populations inhabiting this area are adaptive to these conditions, and studies show they are unlikely to be negatively affected by sediment disposal, though some questions remain about impacts of turbidity on juvenile salmon. 

· The innate variability of fish populations inhabiting the area will make monitoring and evaluation of disposal impacts difficult. 

Summary of Physical and Biological Studies at MCR Sponsored by US Army Corps of Engineers

· Most abundant fish offshore of mouth of Columbia River include Pacific sanddab, English sole, butter sole, northern anchovy, shiner perch, whitebait smelt, longfin smelt, and Pacific tomcod. The highest catches usually occur in shallow water during the summer months (July to September) rather than during the winter months (January-March). Catches of demersal fishes vary with season of the year, are patchy spatially, and depend on the type of sampling gear.

· Some species migrate into shallow waters during the summer months and then move into deeper water during the winter, suggesting that shallow waters are feeding/nursery areas, especially for small fishes during the summer. This variability makes before/after comparisons of dredge disposal difficult.  

· In 1975 and 1977 studies, dredged material disposal was found to reduce the number and variety of fish species present at disposal sites.  Most common fishes at the test site were usually smaller, indicating a decrease of larger fishes and/or recruitment of small fishes into the test area, possibly related to food availability.  Species diversity, species richness, and catch per unit effort indices were depressed following disposal, and this condition persisted for several months. Consumption of small prey organisms such as cumaceans, copepods, mysids, and amphipods decreased immediately following disposal, whereas the relative percentages of larger organisms consumed increased after disposal.

· Studies from 1989 to 1992 at ocean disposal Site F concluded that dredged material did not have an adverse, short-term impact on demersal fish communities at or adjacent to this site.

Remaining Questions

7. Abundance and Distribution

Q:  
Is there adequate data from prior studies on abundance and distribution for the WA nearshore site(s)?

8. Effects from sediment placement.

Because of the dynamic nature of this nearshore zone, it is hypothesized that benthic fishes living in this habitat are adapted to movement of sediments from wave and currents, especially during the winter. Therefore, effects of disposal in dynamic shallow areas would likely be less than disposal in deeper areas, more stable and productive areas. Pelagic fishes like smelts and salmonids would less likely be affected than demersal fishes.
9. Monitoring

Monitoring proposed for the OR Nearshore Project included video transects and LiDAR (for pelagic fish), as well as trawl surveys (with reference sites), especially for flatfishes. An alternative to this trawl survey is to conduct benthic sampling of infauna and epifauna as a proxy for composition and the availability of prey for fishes before and after surveying.
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