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Dear Chair Booth, Vice Chair Measure and Members of the Northwest Power and Conservation Council: 

On behalf of the Lower Columbia River Estuary Partnership (Estuary Partnership), I appreciate the opportunity to make recommendations to the Northwest Power and Conservation Council’s (Council) Columbia River Basin Fish and Wildlife Program.  The Estuary Partnership works with local, state, federal and tribal entities and private interests to implement habitat restoration and toxic reduction programs along the 146 miles of the lower Columbia River.  We appreciate the diligence employed by the Council in its protection of natural resources in the Northwest and we are pleased to be a part of that.  We wish to address two key areas: continued protection and restoration of critical spawning grounds and estuarine habitat and increasing focus on water quality and toxics reduction.  Also, to heighten regional coordination and effectiveness of actions, we encourage the Council to adopt the proposed Columbia River Estuary Recovery Plan Module Management Actions (NOAA, August 31, 2007) and the Reasonable and Prudent Alternatives (RPAs) set out in the final 2008 Biological Opinion (anticipated May 2008).  
Board of Directors Consensus

The voting members of the Estuary Partnership are in consensus with the recommendations submitted herein.  NOAA Fisheries; the Army Corps of Engineers; and the US Environmental Protection Agency (EPA) are represented on our Board of Directors, as non-voting ex officio members.  NOAA Fisheries, the Army Corps of Engineers, and EPA representatives did not participate in the development of the comments contained herein.  
Lower Columbia River Estuary Partnership
The lower Columbia River and estuary was designated an “Estuary of National Significance” in 1995, one of only 28 in the nation to receive the distinction.  This distinction notes the significance of the water body but also the level of degradation caused by human activity in the past 120 years.  Using an ecosystem approach, the Estuary Partnership works across political boundaries with 28 cities, nine counties, 38 school districts and the states of Oregon and Washington over an area that stretches from Bonneville Dam to the Pacific Ocean.  Our Board is comprised of public and private sector members representing the diverse interests and geography of the lower river.  

From 1996 through 1999, the Estuary Partnership developed the first two-state Comprehensive Conservation and Management Plan (Management Plan) and Aquatic Ecosystem Monitoring Strategy (Monitoring Strategy) for the lower 146 river miles (Lower Columbia River Estuary Partnership 1999a; 1999b).  The Management Plan was developed with extensive input from numerous constituencies, including businesses, recreationists, commercial fishers, local government, labor, tribal governments, and several agencies of federal government.  It remains the only bi-state plan focused on the lower river and we are the only bi-state entity implementing on-the-ground actions.  Also, the Monitoring Strategy, developed in 1999 with a wide range of partners, implements the monitoring actions identified in the Management Plan and focuses on several priorities, including water quality and invasive species monitoring.
The Role of the Lower River and Estuary to Fish and Wildlife Health

The availability of habitat and the overall health of the system are paramount to recovery of salmonids and protection of all fish and wildlife that depend on the lower river.  The Estuary Partnership’s Management Plan estimated that over 32,000 acres of habitat was lost since settlement.  (Lower Columbia River Estuary Partnership 1999a).  Additionally, toxics found in sediment, fish tissue and the water column are impairing salmon growth, reproduction, and immune system function (Lower Columbia River Estuary Partnership 1999a; Lower Columbia River Estuary Partnership 2007).  Habitat restoration and toxics monitoring and reduction are critical components of salmonid recovery and should be included in the Fish and Wildlife Program.
Habitat.  The ecosystem-based approach to the recovery of salmonids listed under the Endangered Species Act (ESA) acknowledges evidence that estuaries provide a protected and food-rich environment for juvenile salmon growth and allow for the critical transition between fresh and salt-water environments for both juveniles and adults.  During both up and downstream migrations, all listed Columbia River anadromous ESUs use the estuary in varying degrees ranging from a short-term conduit to the ocean to extended juvenile rearing strategies that may contribute substantially to their success in the ocean.  One of the most significant research findings in recent years has been the recognition of the role of estuarine habitats in early salmon life histories.  These findings are clearly articulated in numerous scientific papers, most notably in the NOAA Technical Memorandum: Salmon at River’s End: The Role of the Estuary in Decline and Recovery of Columbia River Salmon (Bottom et al.  2005).
Effects of Toxics: Sublethal Effects.  Data suggests that although toxics may not kill fish immediately, sublethal effects may be present (Fresh et al.  2005).  For juvenile salmon, primary concerns include reduced resistance to infectious disease, increased vulnerability to predation due to poor growth and low energy stores, and problems finding prey or avoiding predators because of impairment to the olfactory system.  In adults, olfactory impairment can affect homing and mating.  Exposure to environmental estrogens or other endocrine disrupting compounds, either when fish are close to spawning, or during important developmental stages earlier in life, can affect fertility as well (Lower Columbia River Estuary Partnership 2007).
Although effects such as poor growth, difficulty in avoiding predators, or reduced disease resistance are sublethal, they can significantly increase the likelihood that a juvenile fish will not survive the first year of its life.  Increased mortality from infectious disease and from predation in salmonids exposed to toxic contaminants has been documented in laboratory studies and likely occurs in the wild as well.  
More evidence that toxics are affecting fish comes from studies in Puget Sound.  In some of those studies, juvenile salmon from contaminated sites near Seattle and Tacoma were brought into the laboratory, their growth was monitored, and their disease resistance tested with a natural pathogen (Arkoosh et al. 2001, 2002). These fish showed higher levels of mortality when exposed to the pathogen, as well as slower and more variable growth.  The levels of exposure in these fish were comparable to those in the juvenile salmon sampled from the urban and industrialized Ecosystem Monitoring Project sites in the lower Columbia River and estuary.  It is likely they would respond in the same manner; however, similar studies with juvenile salmon from the lower Columbia are needed.

Effects of Toxics: Lethal Effects.  Emerging information in laboratory studies show exposure to PCBs leads to increased mortality in Rainbow trout and Chinook salmon at body burdens in the 3,000 ng/g lipid range, approximately the NOAA estimated effect threshold.  (Meador et al. 2002).  At these threshold exposure levels the increased risk of mortality might not be high (e.g., 10%) but influences fish abundance. (Loge et al. 2005; Spromberg and Johnson 2008). Concentrations of PCBs in this range were found in salmon samples from several sites, and in a few samples from the Beaver Army Terminal site were over an order of magnitude higher (Lower Columbia River Estuary Partnership 2007). Now we must replicate lab studies, such as those done in Puget Sound, in the Lower Columbia to confirm that similar effects are occurring in salmon from this river system . 

The Relevance of Estuary Partnership Actions to the Council Fish and Wildlife Program
Since 1999, the Estuary Partnership has been implementing the 43 actions in the Management Plan.  The Management Plan is an ecosystem based plan that incorporates species recovery but also works to ensure all habitats for fish and wildlife are protected.  Three areas specifically relevant to the Fish and Wildlife Program Amendments include:  
· Actions 1-6 of the Management Plan specifically call for restoration of 16,000 acres of habitat, including 3,000 acres of estuarine habitat, by 2010.  This goal uses 1999 levels for baseline and would bring habitat back to approximately 50% of what has been lost since settlement.  Once we reach that goal with continued data and monitoring, we will assess what the next level of effort will need to be.  
To date the Estuary Partnership has restored over 4,000 acres of habitat critical to salmon.  Combined with partner investments, over 10,000 acres of habitat have been restored in the lower river since 1999.  Estuary Partnership funded restoration projects are benefiting salmonids:  multiple projects, including Ramsey Lake (Portland, OR) and projects in Grays River (near Grays Bay, WA), have already shown an increase in use by juvenile salmonids since project implementation.  These projects are showing success.  
· Action 18 of the Management Plan calls for the Estuary Partnership to “coordinate federal and state threatened and endangered species recovery activities in the lower Columbia River and estuary, and help local communities meet species recovery requirements.”  The Estuary Partnership developed for NOAA the proposed Columbia River Estuary Recovery Plan Module Management Actions (NOAA, August 31, 2007) as part of the recovery plans for ESA-listed salmon and steelhead in the Columbia River basin.  The Recovery Plan Module focuses on habitat in the lower Columbia River and estuary and its effect on listed chum, steelhead, Chinook, and coho survival.  It identifies management actions to improve survival of these species during their migration and rearing in the lower Columbia River and estuary and plume.  
· Actions 28-30 call for the Estuary Partnership to implement a long-term monitoring plan to help direct actions in reducing pollution and improving conditions for threatened and endangered species as well as overall ecosystem health.  Since 2004 the Estuary Partnership, in collaboration with USGS and NOAA Fisheries, has implemented the Ecosystem Monitoring Project targeted at assessing the impacts of toxics on federally listed salmon in the lower Columbia River.  
This project monitored juvenile salmon and water quality for toxics (including PCBs, PAHs, organochlorine pesticides, and flame retardants) at six sites in the lower river.  Key findings from the Estuary Partnership’s Lower Columbia River and Estuary Ecosystem Monitoring: Water Quality and Salmon Sampling Report include:
· PCBs in salmon tissue exceed estimated thresholds for delayed mortality, increased disease susceptibility, and reduced growth.  
· Copper was detected in water at concentrations known to interfere with the normal function of key sensory systems in salmon, such as imprinting, homing, schooling, shoaling, predator detection, predator avoidance, and spawning behavior
· Exposure to flame retardants (PBDEs) is on the rise throughout the Pacific Northwest, and salmon in the vicinity of Portland have levels within the top 10% of those reported for resident fish in the region.

· Juvenile salmon from the Portland area exhibit vitellogenin, an estrogen-regulated yolk protein, which is normally absent in juvenile fish.  Water and sediment samples from this area contained known endocrine disruptors, which may be inducing vitellogenin production.  (Lower Columbia River Estuary Partnership 2007).
Estuary Partnership Recommendations to the Council Fish and Wildlife Plan Program

Habitat Protection and Restoration 
The Estuary Partnership recommends that the Council maintain the habitat focus of the Fish and Wildlife Program to protect and restore ecological functions and biological diversity of the Columbia River basin and continue its support for habitat and spawning ground protection, restoration, and enhancement included in the 2003 Amendments.  We recommend that the lower Columbia River and estuary be given its own section in the Fish and Wildlife Program given its importance to the eventual recovery of all ESA-listed salmonids.  
We support the Council’s recommendation for long-term funding of an agreed set of physical and biological characteristics with common data collection methods.  We also support the Council’s proposal for an annual (or perhaps every two years) monitoring and evaluation report, which will strengthen data management and ensure large-scale evaluation of restoration projects.  This report will allow key salmon recovery questions to be answered and focus management efforts in appropriate areas.   As a minor point, we suggest every two years rather than every year.  Given that monitoring data and research results often require multiple cycles to complete and analyze, this would allow adequate time for data collection and analysis.  
The Estuary Partnership recommends the Council incorporate the strategic approach and actions proposed for restoration and coordination called for in three recent assessments: 

· The Federal Columbia River Power System (FCRPS) Biological Opinion issued October 30, 2007 (October 2007 Draft BiOp).  The Estuary Partnership encourages the Council to adopt and integrate the Reasonable and Prudent Alternatives (RPAs) set out in the final 2008 Biological Opinion (anticipated May 2008).  For habitat restoration, we specifically recommend the Council incorporate RPAs 36-38, which address habitat restoration in the Columbia River estuary.
· The proposed Columbia River Estuary ESA Recovery Plan Module for Salmon & Steelhead (Proposed Recovery Plan Module).  The Estuary Partnership recommends that the Council include Management Actions CRE-1, CRE-9, and CRE-10, which call for both riparian and high-quality off-channel habitat protection and for the removal or lowering of dikes and levees blocking access to these important habitats.  
Management Action CRE-9 further ensures expanded on-the-ground restoration opportunities through piling and pile dike removal.  Pilings and pile dikes likely impact salmonids through the following ways:  altering sediment and hydrologic processes, decreasing access to juvenile habitat, releasing toxic chemicals, and providing habitat for predators (NOAA Fisheries 2007).
· The priority strategies identified in the Mainstem Lower Columbia River and Columbia River Estuary Subbasin Plan adopted by the Council in 2005.  In this document several potential limiting factors were identified including availability of preferred habitat, loss of habitat connectivity, and contaminant exposure.  Strategies 1, 2, 5, 6 and 12 were adopted to address these limiting factors.  Strategy 1 calls for protection of functioning habitats and restoration of impaired ones and Strategy 2 seeks to protect and restore habitat-forming processes.  Additionally, Strategies 5 and 6 call for effective habitat restoration actions that seek to maximize species benefits and Strategy 12 calls for limiting the effects of contaminant exposure in the estuary (addressed in the Toxic Contamination section).  (Lower Columbia River Estuary Partnership 2004).
Research and Monitoring
The Estuary Partnership recommends that the Council incorporate RPAs 58 – 61of the October 2007 Draft BiOp, which recognize the need for a strong restoration monitoring program, into the Fish and Wildlife Program.  In particular, we support that RPA 60, Monitor and Evaluate Habitat Actions in the Estuary, expands on the Plan for Research and Monitoring, and Evaluation of Salmon in the Columbia River Estuary developed pursuant to the 2000 FCRPS BiOp (Johnson 2004).  Effectiveness monitoring provides information about how a particular restoration project is performing, and what restoration techniques are most appropriate to employ in specific locations or situations.  There is a great need to expand effectiveness monitoring for restoration projects in the estuary.  The steps outlined in RPA 60 will enhance the understanding of what restoration activities provide the most benefit for the ecosystem.  Long-term effectiveness monitoring contributes to the overall knowledge base about habitat restoration in the estuary and is a critical component of the Council’s Fish and Wildlife Program.
Water Quality Monitoring and Toxics Impact on Fish and Wildlife
The Estuary Partnership recommends that the Council amend the Fish and Wildlife Program to expand its focus on toxics monitoring to augment recent findings identifying the impact of toxics on salmonids.  Specifically, the Estuary Partnership urges the Council to adopt Management Actions CRE-21 and CRE-22 from the proposed Columbia River Estuary ESA Recovery Plan Module for Salmon & Steelhead and to address the effects of toxics through Strategy 12 of the Mainstem Lower Columbia River and Columbia River Estuary Subbasin Plan.  CRE-21 focuses on source identification of toxic contaminants and CRE-22 calls for toxics monitoring and restoration of contaminated sites in the estuary while Strategy 12 seeks to limit the effects of toxic contaminants on salmonids.  Funding for source identification will provide information on how contaminants are taken up by juvenile salmon.  This information can inform restoration project selection and toxic reduction efforts and augment salmonid recovery efforts.  More investment needs to be made to increase our understanding of the role toxics play in the estuary and their effect on juvenile salmonid health.  
Estuary Partnership monitoring has focused on assessing the geographic and temporal distribution of toxics below Bonneville Dam.  To date there is no long-term comprehensive monitoring on the lower Columbia river.  In fact, only one site has been monitored regularly since 1995 by USGS.  The Bi-State Water Quality Program, predecessor to the Estuary Partnership, was the first comprehensive, ecosystem focused assessment for the lower river, analyzing samples for fish tissue, sediment and water quality taken at over 500 sites.  It was intended to establish a baseline, but there has been no similarly comprehensive assessment.  Eleven one time studies by USGS, NOAA, the States of Oregon and Washington, EPA and others give us pictures in time, but there is no way to assess where toxics are moving in the system, both geographically and in the food chain, what new contaminants are entering the system, at what levels and where, what is happening to contaminants measured in the past or the sources of contamination.  Current Council funding commitments for 2008 – 2010 focus on juvenile salmonid habitat characterization and exclude all toxic contaminants monitoring.
There is no current data specifically linking high body burdens in outmigrating juveniles with failure to return, but there are studies showing poorer return rates and high pre-spawn mortality in urban estuaries where contaminant concentrations are high (Magnusson and Hilborn 2003; McCarthy et al. in prep).  The urbanization and associated contamination in the Portland and Vancouver areas have been cited as contributing factors to low return rates for some lower Columbia River and Willamette River stocks.  Funding is needed to evaluate the link between the high body burdens of toxics in outmigrating juveniles and failure to return as adults because some of these chemicals are known to reduce disease resistance and suppress growth, either of which would increase the likelihood of mortality before fish reach adulthood. Monitoring fish habitat use and abundance at selected sites before and after contaminant cleanup (e.g., with Willamette stocks using Portland Harbor) would inform this and assess the effectiveness of certain toxic reduction efforts.  There also is limited information on the contribution of ocean rearing to toxic body burdens.  Funding should be directed to monitor contaminant body burdens in returning adult salmon. This information is important because of potential effects on salmon reproduction and survival and humans consuming salmon.  
Finally, we know little about how exposure to contaminants during upstream migration may affect the reproductive success of adult salmon.  Contaminants such as current use pesticides and copper, which can disrupt salmon olfaction and interfere with homing and mating, are of particular concern (Scholz and Hopkins 2006, Hecht et al. 2007).  Endocrine disrupting compounds such as environmental estrogens might also have disruptive effects on mating behavior and fertility.  Temperature and other water quality parameters also must be monitored simultaneously to provide basic contextual water quality information and to ensure that temperature and dissolved oxygen levels remain at levels to support native fish species.  
Shared Responsibility.  Monitoring is a long-term investment; it must be comprehensive, it must be sustained and it must be tied to toxic reduction actions.  The Estuary Partnership action agenda now calls for both expanded monitoring efforts and expanded on-the-ground toxic reduction actions in the lower river.  Efforts by Congress, EPA, the States and other federal partners must be significantly expanded above current levels of investment.
The Estuary Partnership estimates an additional $3,200,000 is a minimum needed annually to establish a credible compilation of data from which to assess trends in toxic contamination, identify sources and target toxic reduction projects.  This is in addition to an estimated $1,000,000 needed annually to sustain current levels of habitat monitoring to characterize juvenile salmonid habitats in the lower Columbia River and estuary.  Additionally, USGS and NOAA currently are investing funds to collect basic water quality and salmon information and are redirecting funds to the lower Columbia River.  Their commitment to sharing responsibility leverages additional funds and increases the impact the Estuary Partnership and the Council can have in the lower River and estuary on salmonid recovery.  
The Estuary Partnership Monitoring Strategy guides investment of these funds.  The $3,200,000 will monitor at 29 sites, collecting samples from water, sediment, salmon, river mammals, and birds to get a comprehensive picture of contaminant sources and patterns.  Over 130 emerging contaminants (such as estrogen compounds and personal care products); approximately 50 commonly used insecticides, herbicides and fungicides; over 130 moderately used pesticides; nearly 20 trace elements (including mercury, copper, and lead); and lastly PCBs, PAHs, and flame retardants will be measured.  This extensive suite of over 300 contaminants illustrates the ones that can cause growth, behavior, and reproductive abnormalities in salmon, river mammals, ospreys, and potentially humans.  They need to be assessed.  The Estuary Partnership is actively pursuing diversified funding sources;  the region needs a full scale effort by multiple parties and investment from multiple agencies.  
Summary

The Estuary Partnership supports the ecosystem approach of the Fish and Wildlife Program to salmon recovery that includes the estuary and lower river in its considerations of threatened and endangered species.  The October 2007 Draft BiOp places an emphasis on the lower river and estuary that recognizes its role in the life cycle of salmonids and includes appropriate actions to address habitat restoration and focuses on research and monitoring to assess habitat and recovery efforts.  We recommend that the Council adopt these actions from the 2008 final FCRPS BiOp as well as the Management Actions in the Columbia River Estuary Plan Module to further strengthen the Fish and Wildlife Program.  
We recommend that a section be inserted in the proposed amendments that specifically addresses the lower river and estuary and its importance to the recovery of salmonids and protection of other fish and wildlife.  While many issues apply basin-wide, the estuary and lower river provide the migration pathway and critical rearing and feeding habitat for all Columbia River ESA-listed salmonids.  Specifically, on page 17 of the 2003 Amendments, a Strategy could be added addressing the importance of estuarine habitat.  
Also in the section addressing monitoring and evaluation beginning on page 27, we encourage the Council to include language that specifically calls for enhanced monitoring of water quality, sediment and fish tissue in the lower river and estuary to expand data and to assess trends over time in order to direct toxics reductions efforts and enhance salmonid recovery efforts.  
The Estuary Partnership applauds the Council’s investment in the lower river and estuary since 2003, and we are pleased to partner with you in addressing the issues faced in that region.  I would be happy to answer any questions you have or provide additional information.  Thank you again for the opportunity to provide amendment comments and recommendations.

Sincerely yours,
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Debrah Marriott
Executive Director 
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