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a. Abstract 
Our ability to understand the relationship of sensitive organisms such as salmonids to the Lower Columbia River and Columbia River Estuary ecosystem is greatly hindered by major data gaps and poor access to existing data.  The Lower Columbia River Estuary Partnership proposes to implement elements of its Aquatic Ecosystem Monitoring and Data Management Strategy to address habitat and toxics monitoring needs, and data management.  The proposal addresses RPAs 161, 163, and 198.  

A pilot habitat monitoring program will be implemented to develop protocols, procedures, and indicators for measuring habitat condition for both long term habitat monitoring and restoration project M and E requirements.  It will focus specifically on habitats important for juvenile salmonids.  A technical team will develop the methods, critique and test the methods, assess the results, and recommend future work.  Based on the results, a long term habitat monitoring program will be implemented. 

Additionally, a toxic contaminant monitoring project will be implemented to address issues such as the accumulation of toxic contaminants in sensitive habitat areas, contaminant trends over time, and possible impacts on sensitive species.  Toxic contaminant concentrations in fish and macroinvertebrate tissues, sediments and the water column will be determined.  A technical team will assess the results and recommend future work.  Based on the results, a long term toxics monitoring program will be implemented.

Finally, a prototype information center designed to house, store, analyze and disseminate data specific to the lower Columbia River and estuary will be developed and tested.  The prototype will be the first step in the process of building a novel environmental information system that provides on line access to all data on the lower river and estuary in a variety of formats including raw data, processed data in report form, customized data as needed and on line assistance to pinpoint data needs and expedite access for users.    

b. Technical and/or scientific background

b1  BACKGROUD - MONITORING:

The aquatic ecosystem of the Lower Columbia River and Columbia River Estuary (Figure 1) is a highly complex and poorly understood ecosystem.  It is an ecosystem that is extremely critical to the viability of anadromous fish populations in the Columbia Basin (National Marine Fisheries Service 2001), as well as a myriad of other organisms, yet few efforts have been directed at understanding the complex interactions between the ecosystem and the organisms that are dependent on it.   In addition, there have been no efforts directed at long term monitoring to track changes in the system over time.  This lack of baseline data greatly hinders our ability to determine what actions are most likely to result in improving lower river and estuarine conditions for salmonids and other organisms and our ability to determine the effectiveness of any actions taken to address current conditions.

To illustrate the point, the following is a listing of the major past assessments of the main stem of the lower Columbia  River in the past 20 years.  Notably missing is a common thread that links the assessments to an evaluation of ecosystem function over time.

· Columbia River Estuary Study Task Force (CREST) (Seaman, 1979):  Provides an inventory of the existing knowledge of the physical, biological and cultural characteristics of the lower 46 river miles of the estuary.  

· US Army Corps of Engineers, (Tabor et.al., 1981):  Entails a survey of riparian habitats and associated wildlife from Vancouver (river mile 102) to Bonneville Dam (river mile 146). 

· Columbia River Estuary Data Development Program (CREDDP)(CREST 1985). This  five year research program was designed to assess the biological, physical, and chemical processes of the estuary from the mouth to river mile 46. The study provided by far the most comprehensive data about the Columbia River estuary ecosystem including a very valuable assessment of the changes in estuarine habitat over the past 100 years.

· Lower Columbia River Bi-State Water Quality Program, (Tetra Tech 1996): This study provided the most recent and most complete assessment of the lower Columbia River watershed from the mouth to Bonneville Dam at river mile 146. As the title implies it focused on water quality but it also described habitat loss and land use problems and identified a series of problems that needed to be addressed to improve watershed conditions. 

· Lower Columbia River Estuary Program (1996-1999):  The Bi-State Water Quality Study provided the basis for nominating the lower Columbia River into the National Estuary Program and for the development of the Comprehensive Conservation and Management Plan (Management Plan) for the Lower Columbia River completed in 1999. The three volume Management Plan addresses the many issues identified in the Bi-State Study.  Volume 1 contains 43 specific actions to address water quality, habitat, stewardship, and management concerns.  Volume 2 contains a strategy for long term ecosystem monitoring and a strategy for information management.  

In addition to the assessments described above there has also been considerable scientific work on the physical and biological processes of the lower Columbia River over the years, particularly the estuarine portion of the river.  The National Marine Fisheries Service, Oregon State University, the University of Washington, the Oregon Graduate Institute and others have generated much highly valuable project specific data.  As with the assessments listed above, however, there is no common linkage between this work and overall ecosystem function. 

In addition to the past efforts described above, there are also a number of on going monitoring and research efforts on the lower Columbia River and estuary.  The following is a summary of current activities:  

· There are 5 ambient water quality stations located between Bonneville and Cathlamet that routinely track basic water quality parameters.  These stations, run by the DEQ and USGS and supported by funding from the Lower Columbia River Estuary Partnership (Estuary Partnership) and USGS, will in time provide long term trend data on basic water quality.  USGS also monitors for pesticides at its site at Beaver.  

· The Estuary Partnership and its partners have nearly completed a comprehensive habitat mapping project of the lower river and estuary that will provide highly accurate data on current habitat distribution.  In addition, that project has taken very high resolution hyperspectral images of much of the lower river and estuary that will provide detailed data on habitat condition and relationships. 

· The OGI CORIE system provides continuous measurements of salinity, water temperature, water elevation, conductivity, turbidity, and weather at 16 locations in the lower estuary ( Baptista et al. 1998, 1999; Baptista in press). This data supplements the basic water quality data being developed upstream of the estuary. In addition, this data has been used recently to model possible juvenile salmonid estuarine use patterns in relation to water depth and current velocity. 

· In 2001, a one time comprehensive sampling of 50 randomly selected sites on the lower river and estuary was undertaken by the EPA CEMAP program.  That study gathered basic chemical and physical data in addition to intensive toxics monitoring of the sediments, water column and fish tissue. 

· NMFS is involved in a long term project to develop a better understanding of the relationship of juvenile salmonids to estuarine habitat both present day and historic.

· NMFS is also involved in a long term project to develop a better understanding of salmonid relationships to the Columbia River plume.

· PSU, USFW and others are currently developing a sampling plan for the lower Columbia River to inventory non-indigenous species that currently inhabit the lower river ecosystem.  Sampling will begin in the summer of 2002.  This study will help fill a very important void in our understanding of how pervasive exotic species are in the lower river and provide the groundwork for future efforts to determine the significance of the threat these invasive species pose to the ecosystem and to salmonids. 

All of the work described above is adding to our knowledge base of the lower Columbia River and estuary.  For all the work that has been and is being done on the estuary, however, until recently little effort has been devoted to understanding how the ecosystem functions over time particularly in relation to the habitat needs of juvenile salmonids and other native species.  Although it is now recognized that the lower Columbia River and estuary provide a continuum of essential habitats for migratory salmonids, the data to support our understanding of this relationship is still sparse.   

A major collaborative effort between the National Marine Fisheries Service, Oregon Graduate Institute, the University of Washington, and others is now underway to bridge a portion of this gap, (Bottom, et al, 2001).   The project, noted above,  is directed toward developing a better understanding of the current and historic usage of estuarine habitat by juvenile salmonid species.  This study will provide critical data on the importance of estuarine habitat to salmonids and help target the types of habitat that must be protected and restored.  It won’t necessarily tell us how to assess the condition of that habitat.  In addition,  because it focuses primarily on the estuary, it will still leave major gaps in our understanding of the river upstream of the estuary from river mile 46 to river mile 146, an area that is assumed to be important to migratory salmonids but for which we currently have little information to support that assumption.  

In addition to the above on going work, a variety of new initiatives call for monitoring to improve the lack of data and to evaluate the progress of proposed projects.  The Lower Columbia River Estuary Partnership Management Plan  Volume 2, (LCREP 1999) lays out a strategy for long term ecosystem monitoring.  The NMFS Biological Opinion (NMFS 2000) calls for comprehensive monitoring in RPSs 161,163.    The NWPPC Subbasin Summary for the Lower Columbia River and Columbia River Estuary (NWPPC 2001) specifically identifies the need for long term monitoring and describes the strategy proposed by the Estuary Partnership. 

The Lower Columbia River Estuary Partnership (Estuary Partnership) monitoring strategy, in particular, calls for comprehensive long term monitoring to fill gaps in our understanding of the complex ecosystem of the lower Columbia River and estuary.  It outlines a series of studies and projects designed to address issues related to  conventional pollutants, toxic contaminants, habitat, exotic species, and food web relationships.  To date, only portions of that strategy have been implemented.  Much is still missing particularly in the area of tracking trends over time and specifically in the areas of monitoring and toxics monitoring.  This proposal will address habitat and toxic monitoring needs.  

While it is recognized that we need better information, there is considerable pressure to move forward now with habitat protection and restoration projects in the lower Columbia River.   Unless we make effective use of limited resources to improve our understanding of the system, habitat protection and restoration projects will likely be proposed and implemented using the existing inadequate knowledge base with resultant uncertain benefits to the ecosystem and the organisms we hope to protect.   This proposal is a step toward improving our ability to make informed habitat project decisions.  

The following discussion lays out some of the issues and makes a case for why habitat monitoring and toxics monitoring is important.  

b1.1  Habitat monitoring:

Over the years, a variety of habitat conservation and restoration projects have been implemented on the lower Columbia River and estuary.  Although it is assumed that these projects have been beneficial, the truth is that there has been virtually no effort directed toward actually measuring the success of these projects or determining what impact they have had on the ecosystem.  There are several reasons why this is the case.  First, it has always been difficult to secure funding earmarked specifically for monitoring and evaluation.  Typically, the emphasis and funding is placed on implementation.  Funding organizations, the government, politicians, resource managers, etc.  are all anxious to have on the ground projects with visible results.  Monitoring and evaluation requires a  long term commitment and is expensive.  It isn’t glamorous and it could produce data that is either inconclusive or negative.  Thus it is easily eliminated from budgets and quickly forgotten. 

A second issue is that even if funding for habitat monitoring and evaluation had been  available, there has been and continues to be a lack of agreed upon methods or protocols for how to monitor habitat that would set the standards for making evaluations and provide the needed consistency to compare results across projects and areas.   Much of the lower river habitat is not represented by monitoring and evaluation protocols of any sort.  The exception would be tidal marsh habitat for which there are a variety of protocols available such as the HGM or hydrogeomorphic method.  Although HGM has been  embraced by many habitat experts, even it is not universally accepted.  For other types of habitat such as tidal forested wetlands and riparian shrub/scrub habitats which appear to be very important to juvenile salmonids in the lower Columbia River (Simenstad, personnel communication), there are no protocols at all.  Thus, even if adequate baseline data existed, for at least two critical habitat types, there would be no way measure their current condition or to establish end points for restoration.  

Finally, there is the larger issue of a lack inadequate baseline habitat data on the lower Columbia River and estuary.  These issues, when taken together, represent a  major impediment to developing and implementing a meaningful, ecosystem based habitat restoration strategy for the lower Columbia River and estuary.  With the current push toward the restoration of important habitat, particularly salmonid habitat, the fact that these issues remain largely unaddressed presents a clear stumbling block to achieving desired results.  If we don’t have a clear picture of what projects would provide the most benefit and we have no way of measuring the success of the projects that are implemented, how will we know when of if we have achieved any measure of habitat improvement and/or salmonid recovery?  Although new projects are expected to contain monitoring and evaluation components, without addressing the programmatic issues above, there is little hope that we will be able to successfully identify when we have reached the desired outcomes.  

Currently there is no comprehensive effort directed at baseline habitat monitoring but the building blocks to develop that capability are currently falling into place.  The Estuary Partnership and its partners have nearly completed a comprehensive habitat mapping project of the lower river and estuary that will provide the most accurate data on current habitat distribution.  In addition, that project has taken hyperspectral imagery of much of the lower river and estuary that will provide highly detailed data (5 meter resolution) on habitat condition and spatial relationships.  As note earlier, NFMS (2001) is currently studying the relationship of juvenile salmonids to Columbia River estuarine habitats including the historic habitat usage by juvenile salmonids.  Accurate mapping of habitat types and assessing what habitat types are important to salmonids are critical data elements in the quest to better understand restoration needs and to develop our assessment capabilities.  

To address the issue of habitat monitoring protocols, the proposed project will develop agreed upon habitat monitoring protocols that can be used for conducting long term habitat monitoring and for implementing project specific monitoring and evaluation requirements. 

b1.2  Toxics monitoring:

Currently there is very little effort directed at toxics monitoring in the lower Columbia River and estuary.  This is in spite of the fact that evidence from the Bi State Water Quality Study (Tetra Tech, 1995) suggests that toxics are having a significant impact on the lower river ecosystem.  The Bi-State Study identified significant levels of PCBs, DDT (DDE, DDD), and dioxins that are accumulating in fish flesh and being biomagnified up the food chain.  Several other pesticides and some trace metals are also of possible concern.  In addition, recent monitoring of the sediments in the lower Willamette River in the Portland Harbor area indicates serious toxic contamination.  The impacts of these findings remain unknown but will need to be addressed as more information becomes available. The following discussion provides a brief background on issues of concern related to toxics in the lower Columbia River and estuary. 

PESTICIDES – Concentrations of DDT and its metabolites DDE and DDD have been found in fish tissues in sufficient quantities to warrant concern for those who consume large amounts of fish.  It is also suspected that these are passed up the food chain causing shell thinning in bald eagle eggs and possibly affecting the reproductive capability of other top predators such as otters and mink.  A variety of other pesticides have been detected at low levels.  The Bi-State Study identified aldrin, dieldrin, parathion, and chlordane as pesticides of possible concern.  Evidence from studies elsewhere suggests that pesticides at relatively low levels affect salmonid homing capabilities.  This issue needs to be addressed on the Columbia River.

PCBs – Concentrations of PCBs in fish tissue have been found in high enough levels to adversely affect wildlife and humans consuming the fish.  There is concern that PCBs could be affecting the reproductive success of lower river eagles and otters.  Recent findings of high levels of PCBs below Bonneville Dam suggests that further work is needed to determine whether PCBs play any role in salmonid survival. 

DIOXINS / FURANS – Concentrations of dioxins and furans in sediments and fish tissue may be another contributing factor in the poor reproductive success of eagles, mink,  otter, and other species.  Further work is needed to determine the level of concern with respect to fish in the lower Columbia. 

METALS – There are elevated levels of cadmium and chromium in the kidneys of otters, elevated levels of lead, mercury and cadmium in bald eagle eggs, elevated levels of mercury and arsenic in some fish tissues, and elevated levels of arsenic, cadmium and copper in some backwater sediments.  Again, the relationship of these findings to salmonids in the lower Columbia remains unknown. 

The Estuary Partnership Management Plan identifies specific actions to address toxic contamination in the lower Columbia River and estuary. This proposal will implement a toxics monitoring program to address some of these issues and in particular identify the levels of toxics salmonids are encountering in the lower river and estuary, the possible impacts of that exposure, and the sources of that exposure. 

b2  BACKGROUND – DATA MANAGEMENT:  

In direct relation to monitoring is the need to need to have a place to store data about the river and make it accessible in a variety of venues for all interested parties.  At the present time, although there are numerous data bases on a regional level covering a broad variety of data, none are designed specifically to meet the unique needs of the lower Columbia River and estuary area.  There are a variety of reasons for this situation but generally it can be laid to the fact that the management of Columbia River resources is parceled out between a myriad of federal, state and local agencies whose responsibilities and authorities overlap and who many times do not coordinate with each other.  Over the years, numerous entities, each with its own mission and purpose, have collected and continue to collect large amounts of data for a multitude of projects. As a result, the consistency and continuity of data has been problematic.  Collection methods, frequency of collection, documentation procedures, levels of accuracy, and data storage methods have varied according to the needs of the entity collecting the data.   No one agency or body has been in a position to coordinate the collection and storage of all water quality data over the long term. As projects were completed or funding ran out or as priorities changed, there was no institutional structure in place to provide the connection between past and present.

The organizations that currently collect routine water quality data on the lower Columbia River and estuary all maintain independent data bases.  These systems are not compatible and generally not linked to each other.  In some cases this data is also available through STORET, a national water quality data base maintained by EPA, but this collection incomplete.  All or nearly all the data collected in the major assessment efforts described in b1 are not stored in any system.  In addition, there is no agreed upon system for storing currently generated data on the lower river and estuary.  

The issue of how the large volume of lower Columbia River monitoring data should be managed has been discussed on a number of occasions.  The Bi-State Program recognized the problem and contracted for a data management study.  Two reports were compiled,  “Data Management Needs Assessment”  (2/93) and “Data Management, Data Management Systems Evaluation and Recommendations”  (5/93).  The latter report developed a series of recommendations which will be discussed in more detail latter in this report.  Unfortunately, for a variety of reasons, the recommendations were not implemented.  In addition, the Bi-State Program identified and compiled a bibliography of a large volume of existing data which dates back 20 to 30 years.  That report entitled  “Sources of Biological, Chemical and Physical Information for the Lower Columbia River, River Mile (0 – 146), 1970-1990” by Robert McConnell  provides a fairly complete analysis for that time period of what data has been collected and by who and we generally know where that data is located.  

During the development of the Estuary Partnership’s Management Plan for the lower Columbia River and estuary (LCREP, 1999),  data management was again identified as a critical concern.  At the time the plan was approved in 1999, there continued to be no one place where all the data and information about the lower Columbia River could be located and accessed.  Data and information that did exist were spread among multiple agencies and programs in a variety of formats.  Knowing what was available and how to find it was impossible. In response to that issue, Volume 2 of the Management Plan detailed an information strategy to be implemented in phases that would ultimately establish a dedicated information data central where all relevant data and information on the lower Columbia River could be stored and/or accessed through a networked system.  The strategy envisioned a system where raw data and data in the form of reports and analyses would be readily accessible to all interested parties.  

Since the completion of the Management Plan, a lack of funding has precluded any real progress toward implementing the data management strategy.  Instead, the data situation on the lower Columbia River has become more critical.  With the ESA listing of 12 species of salmonids that use the lower river and the development of major initiatives to restore those runs, the need to have ready access to the latest and most complete data has assumed greater urgency.  Clearly, decisions on how protect and restore endangered salmonid runs and the ailing Columbia River ecosystem cannot be made in a vacuum.  Scientists and decision makers must have access to the latest and best information in a form that is useable and easily accessible
The Estuary Partnership Data Management Strategy (LCREP 1999) calls for the development of a phased in data management system that ultimately will allow interested parties access to raw data as well as processed data, reports and custom products.  The BiOp and other initiatives call for extensive monitoring and evaluation and identify the need for a common data central in RPA 189.  Clearly as many of the new initiatives begin to be implemented on the lower river and estuary, the need will grow  but unless it can be accessed and provided in formats useful to those who need, it will remain out of the reach of most and will be of limited value to decision makers.

This proposal calls for the development of a comprehensive data management system dedicated specifically to the lower Columbia River and estuary that can provide ready access to raw data and processed data in the form in standard and customized formats.

 c. Rationale and significance to Regional Programs
The proposed project is based on the findings detailed in the discussions above.  There is clearly a need to enhance our understanding of the lower Columbia River and estuarine ecosystem particularly through targeted studies in the areas of habitat and toxics monitoring.  To assess habitat condition it is critical that protocols be developed that will allow us to do both long term status monitoring and project specific monitoring and evaluation (M and E).  This need ties directly to a second proposal to the NWPPC by the Estuary Partnership that calls for the establishment of a habitat restoration program with specific habitat restoration project monitoring and evaluation requirements.  

To evaluate the effects of toxics on the lower river and estuary, we must develop the baseline information and evaluate specific problem areas.  Efforts to protect and restore the river for the benefit of salmonids and other organisms will only be successful if we understand enough about the complex needs of those organisms in relation to their habitats that we can make sound decisions about the type of restoration needed to meet those needs.  

The proposal is part of the larger initiative designed to address ecosystem health envisioned by the Estuary Partnership Management Plan.  The proposal covers both the Lower Columbia River Subbasins and Columbia River Estuary Subbasin because they are in reality one system and the proposed project addresses them as one system.  This is in keeping with the purview of the Lower Columbia River Estuary Partnership which encompasses the lower river from Bonneville Dam to the mouth.  
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Figure 1. Lower Columbia River & Estuary

The project will fill critical gaps in our knowledge base of the lower Columbia River ecosystem and to provide a strong scientific basis for making decisions about the ecological significance of proposed projects and for evaluating the effectiveness of those projects once they are implemented.  It meets the biological objectives of RPAs 161 and 163.  In addition, the proposal addresses the long standing issue of storage and access to both historic data and current data relating to the lower river and estuary and the processing of that data into forms that will address the needs of scientists, decision makers, and the public. This meets the objectives of RPA 198.

Specifically the project addresses the goals and objectives of the following reports and initiatives:  

c1   LOWER COLULMBIA RIVER AND LOWER COLUMBIA RIVER ESTUARY SUBBASIN SUMMARY:    

The Lower Columbia River and Lower Columbia River Estuary Subbasin Summary Existing Goals, Objectives, and Strategies Section identifies the goals and objectives of a series of initiatives by a variety of organizations involved in managing the resources of the lower Columbia River and estuary.  The organizations include: Estuary Partnership, the Lower Columbia Fish Recovery Board, the US Forest Service, the US Fish and Wildlife Service, Oregon and Washington Fish and Wildlife Departments, National Marine Fisheries Service, the Columbia River Intertribal Fish Commission, local watershed councils, and others. Broadly speaking the goal of all of those organizations is to enhance and protect habitat for salmonids and other species.  The monitoring part and data management objectives of the proposed project are consistent with and support that broad goal and provide key building blocks to the attainment of that goal.  

More specifically, the proposal directly addresses the following actions of the Lower Columbia River Estuary Partnership’s Management Plan as identified in the subbasin summary.  The Management Plan’s overall goal is to enhance and protect the lower Columbia River and estuary ecosystem. 

Habitat Monitoring:

Action 3:  “Adopt and implement consistent wetland, riparian, and instream habitat protection standards to increase the quality and quantity of protected habitat to protect aquatic species”  The action calls for the adoption of  habitat protection protocols, including standards for monitoring mitigation projects.  This directly relates to developing methods to monitor habitat condition as called for in the proposal.

Action 6:  “Monitor the effectiveness of habitat protection, restoration, and mitigation projects.”  This action calls for establishing a team of experts to ensure projects are monitored for effectiveness and adequately maintained over time.  It also calls for developing criteria (including indicator species and best assessment tools) for evaluating the effectiveness of habitat protection, restoration, and mitigation projects.

Toxic Monitoring:

Action 28:  “Implement the Estuary Partnership long term monitoring plan.”  The Aquatic Ecosystem Monitoring Strategy developed Estuary Partnership and work group of some 30 monitoring experts calls for monitoring water column, sediments, and tissues for toxic contaminants to determine spatial distribution, trends, and impacts of sensitive species.

Action 29: “Monitor and evaluate potential effects of pollutants on human health and fish and wildlife.”  This action speaks directly to the need to determine the effects of elevated toxic contaminants on fish and wildlife.  

Action 30: “Develop a basin-wide strategy for identified toxic and conventional pollutants that defines their sources, fate, and effects and reduces their discharge.”  The proposal to develop a routine toxics monitoring program would provide the baseline data necessary to the development of a basis wide strategy.  

Data Management:

Action 27:  “Implement the Estuary Program information management plan.”  This action calls for building the data management capability to show trends, analyze trends, and develop reports for customers.  The Lower Columbia River Information Management Strategy lays this process out in detail.  

c2   2000 FISH AND WILDLIFE PROGRAM:

The overall vision for the 2000 Fish and Wildlife Program (NWPPC, 2000) states “Wherever feasible, this program will be accomplished by protecting and restoring the natural ecological functions, habitats, and biological diversity of the Columbia River Basin”.  The Habitat Strategies section emphasizes the importance of protection and restoration of mainstem habitat conditions.  Specific Habitat Strategies include:

· Restore ecosystems, not just single species:  the proposed project would restore tidal emergent marsh and riparian forest which are vital components of the estuary ecosystem.

· Use native species wherever feasible:  reintroduction of the Columbian white-tailed deer would restore a native species to the ecosystem.

· Include the estuary:  the proposed project site lies within the upper estuary.

The Basin Level Biological Objectives in the Program call for coordinating wildlife mitigation activities with fish mitigation and restoration efforts by coordinating wildlife habitat restoration and acquisition with aquatic habitats.  

The habitat monitoring objectives in the proposed project are consistent with the Provisional Statement of Biological Objectives for Environmental Characteristics at the Basin Level (Appendix D of the Program).  In particular, the call for  “identifying, protecting, and restoring ecosystem functions in the Columbia River estuary and nearshore ocean discharge plume as affected by actions within the Columbia River watershed.”  

Habitat Monitoring: The proposal to develop agreed upon habitat monitoring protocols and measures is directly germane to the call for identifying, protecting, and restoring ecosystem functions.  Clearly we must be able to measure what those functions and establish a baseline for evaluating those functions are if we are in fact to determine whether we have protected or restored them.  

Toxics Monitoring:  Toxic contamination remains a key issue in determining habitat suitability for sustaining viable populations of organisms.  We must be able to determine whether contaminants in the sediments and water column play a role in salmon survival and if so, take actions to mitigate those impacts.

Data Management:  As noted above in several locations, data is only useful if it is readily accessible and usable by those who need it to make decisions.  The biological objectives call for protecting and restoring ecological functions which translates into some form of monitoring to determine whether functions have been restored.  This in turn requires ready access to good baseline data that can be compared to current conditions and can show trends over time.  

c3   NMFS BIOLOGICAL OPINION:  

RPA 161: “Between 2001 and 2010, the Corps and BPA shall fund a monitoring and research program acceptable to NMFS and closely coordinated with the LCREP monitoring and research efforts (Management Plan Action 28) to address the estuary objectives of this biological opinion.”  

Note:   LCREP is the Estuary Partnership

The Estuary Partnership Monitoring Strategy calls for the development of a comprehensive ecosystem monitoring program that focuses on toxic contaminants, conventional pollutants, exotic species, habitat monitoring, and food web interactions.  Some elements of this plan are underway including routine monitoring for conventional pollutants, accessing the current status of exotic species, and some of the food web interactions being developed by NMFS.  Key elements missing from this picture are habitat monitoring and toxic contaminants.  The project proposal directly addresses these critical issues.  

RPA 163:  “The Action Agencies and NMFS, in conjunction with the Habitat Coordination Team, will develop a compliance monitoring program for inclusion in the 1 and 5 year plans.”  

The habitat monitoring proposal outlined in this proposal provides a key linkage to developing a compliance monitoring program.  Clearly we must have agreed upon protocols to measure habitat condition and we must have baseline data to compare with current conditions if we are in fact going to be able to successfully determine compliance over the long term. 

RPA 198:  “The Action Agencies, in coordination with NMFS, USFWS, and other Federal agencies, NWPPC, states, and Tribes, shall develop a common data management system for fish populations, water quality, and habitat data.”

The data management project (ERIC) described in this proposal directly addresses action 198 particularly with respect to water quality and habitat data.  Fish population data are currently  available through StreamNet but other data types are not readily accessible.  In the long term, ERIC would bring the connections to all data about the lower river and estuary under one roof and actively manage that site to ensure the maximum access to the data to all interested parties. 

c4   OTHER PLANS:  

As noted earlier, other plans such as the Lower Columbia Fish Recovery Board plan for salmon restoration (currently under development),  Wy-Kan-Ush-Mi Wa-Kish-Wit Spirit of the Salmon, the Oregon Plan for Salmon and Steelhead, and local watershed plans will all benefit from elements of this proposal.  Specifically, the development of habitat monitoring protocols for habitats key to salmon survival will help all parties involved in salmon restoration to establish procedures for determining the effectiveness of their projects and actions. In addition, the data base (ERIC) will provide a place where all data can be stored and accessed thus facilitating the abilities of all parties to track progress, compare with other actions, and make decisions about priorities for future actions. 

d. Relationships to other projects 
 The proposed project addresses key actions in the Lower Columbia River Estuary Partnership Management Plan and are laid out in detail in Volume 2 of that plan, (Aquatic Ecosystem Monitoring Strategy and Lower Columbia River Information Management Strategy) (LCREP 1999).  The management plan and the monitoring and information management strategy were developed over a three year period with extensive assistance and review from a broad section of stakeholders and the public in the lower Columbia River basin.  The entire plan was developed by and approved by a 33 member management committee and signed by both Governor Kitzhaber of Oregon and Governor Locke of Washington and the regional director of EPA.  As such the plan has extensive and strong support from most of the key players in the lower river.  

The Management Plan is an ecosystem protection enhancement plan.  It was meant to be  inclusive of all sensitive species.  Since the  endangered species listings for the 12 species of Columbia River salmon was announced, the Estuary Partnership has worked closely with NMFS, the Corps of Engineers, BPA, the Lower Columbia Fish Recovery Board, USFW, NWPPC, and the salmon teams of both Governor Kitzhaber and Governor Locke to ensure that the Management Plan meets the need at least in part of a salmon recovery plan for the lower river and estuary.  An ESA Executive Committee was established by the Estuary Partnership with the above parties in late 2000 and it continues to meet on a regular basis to ensure that all parties communicate regularly, coordinate and address mutual issues related to salmon recovery on the lower river and estuary.  The ESA ExComm suggested a few minor adjustments to the Management Plan in the spring of 2001 and it has been generally accepted as the salmon recovery plan for the lower river.  

In addition, the Estuary Partnership manages a working group called the Science Work Group that meets on a monthly basis to address scientific issues related to implementing the actions of the Estuary Partnership Management Plan.  That group has a membership of about 25 scientists and technicians (see Part 10, Key Personnel) involved with work on the Columbia River and they provide assistance and oversight to the Partnership.  NMFS chairs that group.  The members have been intimately involved in developing the current monitoring and data management initiatives.  

The proposal as noted in part c above is consistent with and complements a number of key initiatives directed toward improving the conditions of the lower river and estuary.  In addition to the relationship to several of the BiOp actions, the NWPPC Fish and Wildlife Objectives, and the subbasin plan objectives, the proposal is also consistent and very closely tied to a project jointly sponsored by Estuary Partnership and CREST (Columbia River Estuary Study Task Force) which for the past year has been developing scientific criteria for evaluating proposed habitat protection and restoration projects and developing a list of potential projects that meet the criteria and can be used to seek funding from various sources.  (see separate Estuary Partnership/CREST project proposal to set up habitat restoration program). 

The proposal, specifically the habitat monitoring proposal, is also very closely tied to a project sponsored by the Estuary Partnership to develop highly detailed habitat maps in GIS format of the lower river and estuary using satellite imagery, hyperspectral imagery and on the ground field surveys.  The maps and detailed habitat data developed from this project will provide the basis for identifying possible habitat monitoring sites and developing indicators of habitat condition.  The first part of the project funded by Estuary Partnership was completed in 2000.  It entailed developing the habitat maps from satellite imagery and obtaining hyperspectral images of the estuarine portion of the river.  The second part using funds from NWPPC and the Corps flew the rest of the river in 2001 and will analyze the tremendous volumes of data collected over the past two years to develop detailed assessments of habitat condition at several key sites along the river from the mouth to Bonneville Dam and of the entire river shoreline.   

The proposal also provides critical support for a second proposal being submitted by the Estuary Partnership to establish a habitat restoration program and implement six important habitat projects along the lower Columbia River (see Diagram 1 below).  The proposal calls for extensive monitoring and evaluation of proposed habitat projects to track their effectiveness at addressing sensitive species needs.  The habitat protocols developed by this proposal will provide the tools to undertake the required monitoring and evaluation for that second project.  In addition, because the goal of the habitat monitoring program is to develop agreed upon tools that will be applied universally throughout the lower river, ultimately we will be able to compare and contrast results from all projects and determine trends in habitat condition for the entire system.   Specifically we will be able to track our progress in establishing a connected network of varied habitats along the entire lower river.  
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Diagram 1:  Diagram 1 below  lays out the relationship of this proposal to the overall ecosystem restoration effort spearheaded by the Estuary Partnership and its partners.  Bolded functions are part of this proposal.

Implementation of the habitat monitoring proposal will require extensive collaboration to ensure its success and ultimate acceptance by the scientific community.  Collaboration and cooperation are hallmarks of the Estuary Partnership which uses its broad based support to develop and implement multi-partner projects.  Specifically, the habitat monitoring element will build on the existing relationship of the organizations represented in the Estuary Partnership Science Work Group (Corps, USGS, USFW, CREST, BPA, NMFS, University of Washington, Oregon Graduate Institute, Columbia Land Trust, Port of Portland, Washington Fish and Wildlife, and others).  A contractor will be hired and a corps group of technical people will be identified who will: develop the habitat protocols; review and critique any materials that are developed; participate in the selection of pilot projects; assess the results of the pilot project; and identify future needs. 

The toxics monitoring element will likewise rely on the Science Work Group to: participate in the selection of a monitoring organization or contractor; develop the toxics monitoring plan in coordination with the monitoring contracting organization;  track its progress over time; evaluate the results and recommendations of the monitoring report; and develop recommendations for future efforts.  It is expected that development of details of the monitoring plan and the actual monitoring will be carried out by a government organization already involved in monitoring on the lower river such as USGS, Oregon DEQ, or Washington Department of Ecology.  Alternatively, it could be contracted to a private organization but ideally it would be best housed with an organization who is going to be available for the long term.  

The data management element of the project will by its very nature entail an extensive collaborative effort among all the parties that would be providing data to the system.  As envisioned, it will be spearheaded by the Estuary Partnership and the Oregon Graduate Institute (now OHSU) but will ultimately require a series of agreements among participating organizations on how data will be collected, processed, and utilized.  

e. Project history 

This is a new project and thus has no past history in relation to the NWPPC process.  Developments that lead up to the current proposal are explained in sections b. c. and d. of this proposal.

f. Proposal objectives, tasks and methods
The GOAL of the proposal is to improve our ability to assess Lower Columbia River and Columbia River Estuary ecosystem conditions and to provide ready access to environmental information specific to the lower Columbia River and estuary. 

f1  OBJECTIVE 1:  Implement a pilot program to develop habitat monitoring protocols for assessing habitat condition to meet long term monitoring needs and support project specific monitoring and evaluation (M & E) requirements for habitat restoration.

Discussion:  The Estuary Partnership will coordinate the development of protocols, procedures, and indicators for measuring habitat condition, particularly habitats important for juvenile salmonids.  The Estuary Partnership will coordinate the project though its Science Work Group.  It will hire a consultant with specific habitat expertise and establish a technical team to develop the methods, critique and test the methods, assess the results, and determine how and where to implement a habitat monitoring program for the lower river and estuary.  The advisory group will review the data on a periodic basis and critique the progress of the work as well as recommend possible research studies to address key questions as they arise.  

In developing habitat monitoring protocols the consultant will conduct an extensive search of the existing literature.  The recent work of Simenstad and Cordell (2000) will provide important guiding principals for the technical team.  They advocate the use of measures directly relatable to the ecological and physiological responses of juvenile salmonids to restored habitats and propose the use of three categories of assessment measures – capacity, opportunity, and realized functions.  Capacity metrics include habitat attributes that promote juvenile salmon production through promotion of foraging, growth, growth efficiency, and/or decreased mortality (Simenstad and Cordell 2000).  The capacity category is an extension of the ecological concept of carrying capacity.  Examples of capacity metrics include the productivity and density of prey, physical and chemical conditions that promote high assimilation efficiencies, and structural conditions that provide protection from predation. 

Opportunity metrics appraise the ability of salmon to access and benefit from the habitat’s capacity (Simenstad and Cordell 2000).   Opportunity incorporates the principles of landscape ecology (Forman and Godron 1986).  Examples of metrics include tidal elevation of feeding habitats, extent of morphometric features such as habitat edge length, as well as refugia (such as low tide deep-water refuges) from predation.  

Finally, realized function metrics include any direct measures of physiological or behavioral responses that can be attributable to fish occupation of the habitat and that promote fitness and survival (Simenstad and Cordell 2000).  Survival is the ultimate metric, but related metrics include habitat-specific residence time, foraging success and growth.  

This work along research by others such as the Williams and Thom (2001) opportunity model will be applied system wide to develop appropriate protocols for monitoring habitat for long term trends and for project specific restoration monitoring and evaluation requirements and to support the habitat restoration program envisioned in a second proposal.  

f1.1   The specific TASKS for implementing OBJECTIVE 1 are: 

Task a:  Develop draft protocols, procedures, and biological indicators specific to the lower Columbia River and estuary for assessing the condition of habitats believed to be important for the survival of juvenile salmonids.  The protocols should include at a habitat types believed to be important to salmonids such as forested wetlands, and shrub/scrub habitats.  

Methods:  The Estuary Partnership in consultation with the Science Work Group will develop a scope of work, publish an RFP and hire a consultant with specific habitat assessment expertise to take the lead in developing the protocols.  The consultant  will conduct an extensive literature review to evaluate any existing protocols such as the HGM method for wetlands and others as appropriate and identify habitat types that are not specifically addressed to include but not be limited to forested wetlands, and shrub/scrub habitat.  The consultant will interview habitat experts to ascertain their best professional judgment on habitat monitoring needs, possible indicator species, and possible methods.  The Estuary Partnership will set up technical work group to work with the consultant to develop the test protocols and identify possible pilot project locations.  Advisors to that group will include:  Dr. Ron Thom from Battelle. (see attached resumes under part 10).   The draft protocols should include: 

· Representative vegetative types

· Indicator species for fish and macroinvertebrates

· Basic water quality parameters (DO, pH, conductivity/salinity, temperature, turbidity)

· Basic physical parameters (flow, tidal stage, sediment type)  

The Estuary Partnership and the technical work group will sponsor a workshop for habitat scientists to get feedback on the draft protocols.  The protocols will be adjusted accordingly.

Task  b:  Implement a pilot program that tests the protocols for important salmonid habitat.


Methods:  The consultant will utilize the latest Estuary Partnership  habitat mapping data to identify possible test sites and conduct  field survey of sites and select one or more  for each habitat type subject to the review and approval by the technical work group.  The technical team will develop a seasonal sampling plan for selected pilot projects (at least one pilot per type) and provide  oversight and support to the technical specialist who carry out the sampling. A one year pilot program will be implemented.  The technical team will review data after one year of sampling and  adjust the protocols as appropriate.

Task c: Based on the results of the one year test, the technical team will develop a plan for monitoring of selected reference sites and implement a 2 year habitat monitoring effort further refine the protocols and determine the feasibility and need for implementing a long term habitat monitoring program.  It should include monitoring of existing habitat restoration sites. 


Methods:  The technical team will identify possible reference sites and project specific evaluation sites to ensure applicability of the protocols to project specific M & E requirements.  The consultant will implement a two year habitat sampling program at selected reference sites and habitat project sites and report on the results at the end of two period. 

Task d:  The technical team will evaluate the results of that monitoring after two years and recommend future actions to include the establishment a long term habitat monitoring network and institutionalizing standard procedures for monitoring habitat projects.  The Estuary Partnership and its partners will seek support and funding for a long term habitat monitoring program.
f1.3   Expected products

1. A published set of lower Columbia River and estuary habitat monitoring protocols to include indicator species where appropriate.

2. An report describing in detail the results of the pilot studies with recommendations for future actions. 

f1.4   Possible Project partners:  Estuary Partnership, CREST, USFW, NMFS, ODFW, WDFW, USACE, Sea Resources, Lower Columbia Fish Recovery Board, local watershed councils, WRIAs, and others.

f2    OBJECTIVE 2:  Implement a toxics monitoring program that will fill critical data gaps in our understanding of the lower Columbia River particularly with respect to the possible impacts of toxics on salmonid survival.
Discussion: The Estuary Partnership will establish a toxic contaminant monitoring network on the lower river and estuary that would develop baseline toxic contaminant data, track trends in toxic contaminant concentrations over time, target specific problem sites, identify  possible levels of exposure, and evaluate possible impacts of toxics contamination on selected species such as salmonids.  The Estuary Partnership will work with its partners to develop a monitoring proposal.  An agreement will be developed through a partner agency or contractor to develop the specific monitoring plan including QA/QC components and to implement the plan. The monitoring plan will be based on the EPA CEMAP study sampling plan developed and implemented by Oregon DEQ (See Attachment 1). The Estuary Partnership will coordinate the project though its Science Work Group.  It will establish an independent group of technical advisors that will review the data on a periodic basis and critique the progress of the work as well as recommend possible research studies to address key questions as they arise.  A long term toxics monitoring program will be established based on the results of this work.

The toxics monitoring program will focus on three mediums: water column, sediments, and tissues.  The following discussion lays out the basis for monitoring each medium.  

Water Column – Contaminants in the water column can be separated broadly into organic compounds and trace elements.  Organic compounds can be further divided into hydrophobic (low water solubility) and hydrophilic (water-soluble).  Hydrophobic compounds include many pesticides, such as DDT and its metabolites, and PCBs.  The Bi-State Study detected few of these constituents in the water column and recommended that further monitoring of this class of contaminants be conducted using tissues and sediments.  Hydrophilic compounds include soluble pesticides and some industrial organics such as petroleum products.  The Bi-State Study and others have observed detections for approximately 20 compounds of this class in the lower river. 

In a follow up to the Bi-State Study, Estuary Partnership and USGS collaborated on a study to look more closely at water column organic toxics (USGS, 1999). Using a new technology involving semipermeable membrane devices (SPMDs) containing fat soluable lipids, a series of monitoring sites was established at 9 main stem sites and monitored during 1997 and 1998.  The devices allowed researchers to measure concentrations well below conventional sampling techniques and provided the opportunity to more closed mimic the conditions actually encountered by organisms inhabiting the lower Columbia River.  The results of the work suggested that the technique was able to detect very low levels of contaminant exposure and it indicated that the Willamette harbor was a source of contaminants in the lower Columbia.  The SPMD method may be a viable approach to identifying salmonid exposures to low concentrations of dissolved organics. 

Trace elements include metals such as arsenic, cadmium, chromium, copper, iron, lead, manganese and zinc.  The Bi-State Study and others found generally low trace element concentrations in filtered water with the exception of iron and arsenic.  Suspended trace elements also appear to be in low concentrations. 

The toxic contaminant monitoring objectives for water column monitoring will likely include:

· Determining the spatial and temporal characteristics of contaminant concentrations in the water column, including both dissolved and particulate phases.

· Determining the factors that are associated with transport of contaminants into, within, and from the study area.  These include regional sources areas, hydrologic conditions, and potential management activities such as dredging and reservoir drawdown. 

· Evaluating the results to determine current concentrations present a possible threat to sensitive species.

Sediments – A variety of contaminant problems may often be associated with sediments, both in the streambed and in the water column.  In the lower Columbia River Basin, previously documented contaminants included a suite of organic compounds and trace elements.  Notable among these have been several trace metals (cadmium, copper, and zinc), dioxins, furans, pesticides and chlorinated organic compounds (including dieldrin, lindane, chlordane, PCBs, and DDT and its metabolites), and various industrial organic compounds such as PAHs and other semivolatile compounds.   (Bi-State Water Quality Study, Tetra Tech 1995).  Many of the contaminants found in the lower river may have been transported from various point and nonpoint sources upstream of Bonneville Dam and from the Willamette River and other tributaries. 

The toxic contaminant monitoring objectives for sediments monitoring are likely to include to:

· Characterization of  the concentrations and characteristics of streambed sediment and associated contaminants within the study area

· Characterization of the fate and transport of sediments (including associated contaminants) to, within, and from the study area.

· Assessing  possible impacts on sensitive species.

Tissues – From both an ecological and a human health perspective, contaminants in animal tissues in the lower Columbia River system are important..  Previous studies, including the Bi-State Study (Tetra Tech 1995), identified trace elements, dioxins and furans, chlorinated organic compounds such as PCB congeners, and DDT and PAHs in tissue from otters and bald eagles.  In some cases, reported contaminant concentrations in the lower river have exceeded reference levels, causing concern for the health of a given species or for the humans consuming them.  Bioaccumulation of contaminants in tissues is a particular concern. 

The monitoring objectives for toxic contaminants in tissues are likely to include: 

· Characterization of  the concentrations, distribution, and variability of contaminants in selected species of aquatic biota and wildlife with the food chain.

· Characterization of  the impacts of contaminants, using biological endpoints, in aquatic biota and wildlife in the study area.

· Characterization of the relationships between biological endpoints and contaminant concentrations in aquatic biota and contaminant concentrations in sediment and water.

NOTE:  As stated earlier the actual monitoring plan including the study objectives will be developed by the organization that undertakes the actual monitoring. That plan will be closely scrutinized and approved by the technical work group and the Estuary Partnership.

f2.1   The specific TASKS of the toxics monitoring proposal are: 

Task a:   Develop baseline toxic contaminant data for the lower river and estuary for 

the purpose of tracking trends in toxic contamination over time in the water 

column, sediments, and tissues. :
Methods:   Based on the recommendations of the Estuary Partnership’s Aquatic Ecosystem Monitoring Strategy and an analysis of the latest toxics data from the  EPA CEMAP study completed in 2001, the Estuary Partnership in coordination with its Science Work Group will determine where baseline monitoring sites should be established and what parameters should be targeted.  The Estuary Partnership in coordination with the Science Work Group will develop a toxics monitoring scope of work and seek an agreement with a government monitoring organization such as DEQ, USGS, Ecology, or a private contractor to set up a toxics monitoring program designed to address the stated toxics issues. The contracting organization will develop a sampling plan with appropriate  QA/QC, regular  reporting intervals, and data analysis that will reviewed and approved by the technical advisors, the Estuary Partnership, and the Science Work Group.  The sampling plan will be based on the plan developed by the Oregon Department of Environmental Quality to implement the EPA CEMAP project. (see attached plan – Attachment 1).  

Task b.  Implement three year monitoring program. 
Methods: Once approved, the plan will be implemented for a three year period.  Oversight will be provided by the Estuary Partnership and the Science Work Group. The contracting organization will provide updates twice yearly.  At the end of three years, the  contracting organization will provide a report which analyzes the results, identifies possible trends, and recommends future needs. 

Task c. Monitor specific “problem” areas where elevated levels of toxic contaminants are believed to occur:  

Methods:  Based on the recommendations of the Estuary Partnership’s  Aquatic Ecosystem Monitoring Strategy (LCREP 1999) and an analysis of the latest toxics data from the  EPA CEMAP study completed in 2001, the Estuary Partnership in coordination with its Science Work Group and technical advisory group will determine if there are specific  problem areas that should be targeted for focused toxics monitoring.  The Estuary Partnership in coordination with the Science Work Group will develop a scope of work and seek an agreement with a government monitoring organization such as DEQ, USGS, or Ecology, or a private contractor to monitor selected sites over one year seasonal cycle to identify possible threats to habitats and sensitive species.  In particular, the monitoring should address the question of whether contaminants are accumulating  in sensitive areas such as critical wetland habitats. The contracting agency will develop a sampling plan with appropriate  QA/QC, regular  reporting intervals, and data analysis that will be approved by  the technical advisory group, the Estuary Partnership and the Science Work Group.  

Task d:  Implement a one year site specific toxics survey: 

Methods:  Once approved, the plan will be implemented for a one year period.  Oversight will be provided by the Estuary Partnership and the Science Work Group. At the end of one year, the contracting organization  will provide a report which analyzes the results, identifies possible threats, and recommends future needs.  The technical advisors, the Estuary Partnership and the Science Work Group will evaluate the report and determine what further work is needed.

Task e:   Evaluate results of monitoring under tasks  c and d to identify possible toxic exposure levels for selected sensitive species such as salmonids in the selected “problem” areas and in the overall lower river system and evaluate the possible effects of such exposures.

Methods:  The Estuary Partnership and the Science Work Group will develop an  agreement with an organization (may be same as above) to evaluate results of toxics monitoring and determine possible toxic exposure levels for sensitive species such as salmonids in the selected “problem” areas and in the overall lower river system.  The contracting organization will evaluate the possible effects of such exposures and determine if it is possible to identify relationships between toxic contaminant exposure and the survival of sensitive species such as juvenile salmonids, bald eagles, otters, and others as appropriate.  The contracting organization will provide a report which describes in detail the results of its analyzes, its conclusions, and recommendations for actions to address any problems identified.  The technical advisory group, the Estuary Partnership and the Science Work Group will evaluate the report and determine the feasibility and need for implementing a long term toxics monitoring program. 

f2.2   Expected  products:  

1. Annual reports on progress, trends, and results of sampling.

2. A three year comprehensive analysis of the data with recommendations on future work and new studies.   

f2.3   Probable project partners:  Estuary Partnership, USGS, DEQ, Ecology, USACE, USFW, ODFW, WDFW, NMFS,   

f3     OBJECTIVE 3:  Develop a environmental information system comprehensive data management system that will facilitate the implementation of an effective ecosystem restoration program by providing ready access to raw and processed data.
The Estuary Partnership in partnership with OHSU/OGI and others will establish The Lower Columbia River Ecosystem Restoration Information Center (ERIC) to house, store, analyze and disseminate data on the Lower Columbia River and estuary.  The proposal will begin the process of building a data management system that provides on line access to all data on the lower river and estuary in a variety of formats including raw data, processed data in report form, customized data as needed and on line assistance to pinpoint data needs and expedite access for users.   Specifically ERIC will be designed to support habitat restoration and salmon recovery efforts in the lower river and estuary by providing ready access to such things as habitat maps, interpretation of complex hyperspectral data, physical, chemical, biological, hydrographic and bathymetric in raw and processed forms and project specific information.  

ERIC is the culmination of the information management strategy envisioned in the Lower Columbia River CCMP.  The proposal capitalizes on the mutual interests of the two primary organizations (Estuary Partnership and the Oregon Graduate Institute (now the OGI School of Science and Engineering of the Oregon Health and Sciences University) to provide the public with reliable, in-depth information about the lower Columbia River environment.  It combines the research and educational focus of the OGI with the broad based resource management and public outreach focus of the Estuary Partnership.  It encompasses the needs of the multitude of organizations that are working in collaboration to address salmonid recovery and restore the lower Columbia River to health. 

The proposal has some funding pieces in place.  The Oregon Graduate Institute recently received a National Science Foundation Grant to develop technology to deliver quantifiably reliable information on the Columbia River estuarine environment at the right time and in the right form to the right users.  To complement that effort, the Estuary Partnership recently received funding to develop a detailed habitat inventory of the lower river and to greatly expand its public outreach efforts aimed at involving more people in the stewardship of the lower Columbia River.  These efforts, the monitoring proposed under this proposal, and the monitoring efforts describe earlier will be generating large amounts of new, important data that will only be useful if it can be readily accessed and interpreted by interested parties.  As part of the project, the Estuary Partnership would develop data sharing agreements between the multiple organizations that collect data on the lower river so that new information and data would automatically be channeled to the information center and be available to interested parties.  

The collaborating organizations would work to develop strategies designed to keep the scientific community, the public, and resource managers appraised of new information developments and track the condition of the river over time.  Specific strategies would be developed to involve the public in the use of ERIC and to spur interest and involvement in stewardship of the river as well as.   Tools such as: traveling interactive displays, information access kiosks in strategic public facilities, public workshops, a regularly published “state of the river” index, newsletters, school presentations, and efforts specifically targeted at minority groups, would all be employed to reach the largest audience possible.  

f3.1    The specific TASKS for OBJECTIVE 3 are: 

Task a:   Assemble a staff of data and technical experts to develop the system.


Methods:  The Estuary Partnership and OGI/OHSU  will seek office space sufficient to house the project development staff.  The Estuary Partnership and OGI will develop job descriptions and seek the best qualified candidates to fill the following positions. These positions will either be contractual or limited duration staff to get the system up and running. 

· Computer scientist to undertake data system development 

· Data management specialist with environmental background

Task b:  Develop agreements among all participating partners to share data and to develop compatible data collection protocols, data transmittal standards, data elements and names, and standards for metadata.


Methods:  The Estuary Partnership through its Science Work Group and other partner organizations will develop data sharing agreements with the key monitoring organizations including at a minimum, USGS, DEQ, Ecology, USACE, NMFS, and OGI.  Over time the group would seek to expand the agreements to include all organizations involved in gathering information in the lower Columbia River and estuary. The Estuary Partnership through its Science Work Group and other partner organizations will assemble a core group of monitoring experts to develop compatible data  protocols and standards so that any future data collected will be compatible and readily entered into the ERIC system. 

Task c:  With oversight from the Estuary Partnership and OGI/OHSU and technical support from OGI/OHSU the staff will begin a systematic approach to developing the capabilities of ERIC to ultimately provide:

· A storage site for the following types data on the lower Columbia River and estuary:  

· Bathymetry

· Habitat

· Physical (hydrology, sediments)

· Biological

· Project 

· Ready access to that raw data either directly or through linkage to a remote site where the data is housed

· Access to pre-processed data

· Access to custom processed data on demand 

·  Access to raw data, pre-processed data, and custom processed data on demand
Methods:  Locate all historic and current real time data on the Lower Columbia River and estuary.  Determine the status of that data and determine how it should be handled and processed.  Begin to build a prototype containing the key elements of the data base  starting first with storage, then developing the means to access raw data, followed by pre-processed data, custom data, etc.  The develop team will have to work closely with the key partner organizations to determine what types of processed data and custom data would be most beneficial and then build the system accordingly.  Test the prototype, gather feedback from partner organizations and  modify accordingly.   Develop recommendations for making the system fully operational. 

Task d:  Evaluate prototype system, modify as needed and seek permanent funding for ERIC to turn the prototype into a fully functional system to include the procuring of an actual facility and possible remote sites where the public could go to access data in any of the above formats and receive assistance in finding and evaluating the data. 

Method:  The Estuary Partnership, OGI and the participating organizations will work cooperatively to promote the ERIC system and seek permanent funding for a place to house, fully implement and maintain it over time. 

f3.2   Possible Project Partners:  Partnership arrangements would be sought with all organizations that collect data on the lower river.  At a minimum that would include:  Oregon Dept. of Environmental Quality, Washington Dept. of Ecology, Oregon and Washington Depts. of Fish and Wildlife, US Geological Survey, US Fish and Wildlife, National Marine Fisheries Service, US Army Corps of Engineers, Columbia River Estuary Study Taskforce, Lower Columbia Fish Recovery Board, and Sea Resources.  Local governments, school districts, environmental groups, land trusts, and local watershed groups on each side of the river would be encouraged to participate as well. 

g. Facilities and equipment
g1   HABITAT MONITORING

No major facilities will be required for this part of the proposal.  The technical specialist will either be housed at CREST in Astoria or at Estuary Partnership in Portland.  No major purchases of equipment are expected.  The partner organizations will be asked to provide a boat or boats and basic equipment to undertake the sampling of the habitat monitoring protocol test sites.  

g2   TOXICS MONITORING

No major facilities or equipment will need to be procured to undertake this part of the proposal.  The contracting agency or private contractor will be expected to provide the facilities and equipment needed as part of their agreement with Estuary Partnership.

g3   DATA MANAGEMENT

Efforts will be made to utilize facilities and take advantage of resources available at OGI but it is anticipated that a facility will have to be rented to house the proposed 2 person staff and equipment needed to set up the prototype database.  In addition, the proposal will require the purchasing of computer equipment.  Anticipated costs:

1.  Office rental: 
$2000/month for 48 months 


=  $96,000

2.  Computer equipment, office supplies, communications, etc 
= $100,000
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TITLE:  Policy and Planning Division Director

DATES:  April 92 to June 95    

RESPONSIBILITIES:  Managed the Policy and Planning Division responsible for developing agency policies, procedures and rules designed to promote maritime safety and prevent oil spills in marine waters. 

3.    Oregon Dept. of Environmental Quality - 811 .S.W. 6th  Portland, OR...97205

DATES: Feb. 1975 - April 1992 

A.  From April 90 to April 92

TITLE:  Principal Environmental Analyst/Oil Spill Program Coordinator

RESPONSIBILITIES: Supervised the development and implementation of Oregon’s oil spill prevention and response program including the development of new rules and policies on response, program fees, contingency plan standards, and damage assessment.

B. From April 89 to April 90

TITLE:  Senior Environmental Analyst/Non-Point Source Specialist

RESPONSIBILITES:  Developed inter-agency agreements to implement states non-point source water quality management plan.

C.  From October 85 to April 89

TITLE:  Senior Environmental Analyst/SARA Title III Program Coordinator

RESPONSIBILITIES: Coordinated implementation of SARA Title III program and lead development of legislatively mandated statewide hazardous materials emergency response plan.

D.  From February 75 to October 85

TITLE: Aquatic Biologist

RESPONSIBILITIES: Planned, supervised and conducted comprehensive biological studies to determine the effects of pollutants on aquatic life.

TECHNICAL COORDINATION OF ERIC PROJECT:  Dr. Antonio Baptista

Department of Environmental Science and Engineering

OGI School of Science & Engineering, Oregon Health & Science University (OGI-OHSU)
Beaverton, OR 97006-8921
E-mail: baptista@ese.ogi.edu 

Web: http://www.ccalmr.ogi.edu/CORIE

EXPERTISE

Dr. Baptista has done pioneering research in Environmental Information Systems, including the creation and scientific direction of a multi-purpose environmental observation and forecasting system for the Columbia River estuary and plume, CORIE. Developed in 1996, CORIE is becoming an infrastructure of choice for research and sustainable development issues in the region. Applications include investigation of ocean and estuarine survival conditions for salmon stocks, research on contaminated sediments, analysis of ecological impacts of improvements of navigation infrastructure, and research on environmentally informed control on autonomous vehicles. Dr. Baptista is the PI of the ITR/IM+AP: Quality-Scalable Information Flow Systems for Environmental Observation and Forecasting program (NSF, 2001-2005), and co-PI of the Columbia River Estuary Land-Margin Ecosystem Research program (NSF, 1995-2001).
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Engenheiro Civil, Academia Militar, Lisboa, Portugal

1984 
MSc in Civil Engineering, Massachusetts Institute of Technology
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Specialist in Maritime Hydraulics, Lab. Nac. de Eng. Civil (LNEC), Portugal 

1987 
PhD in Civil Engineering, Massachusetts Institute of Technology 

2001
Interdisciplinary Research Award, OGI 

Employment

Head, Department of Environmental Science and Engineering, OGI-OHSU (s. Sep 2000)

Professor, Dept. of Computer Science and Engineering, OGI-OHSU (joint appointment, s. 1999)

Professor, Department of Environmental Science and Engineering, OGI-OHSU (s. 1998)

Director, Center for Coastal and Land-Margin Research, OGI-OHSU (s. 1991)

Assistant Professor (1987/93) then Associate Professor (1993/98), Department of Environmental Science and Engineering, OGI

Researcher, Estuaries Division, Hydraulics Department, LNEC, Portugal (1979/87)  

Visiting Engineer, Laboratoire National d’Hydraulique, Chatou, France (1979/80)
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Name:  RONALD M. THOM

Title:  Senior Research Scientist V

Employer:  Battelle Marine Sciences Laboratory

Education / Certifications 

A.S.,
Natural Sciences, Long Beach City College, 1969

B.S., Biological Sciences, California State College, Dominguez Hills, 1971

M.S., Marine Algal Ecology, California State University, Long Beach, 1976

Ph.D., Fisheries, University of Washington, 1978

Expertise:  Dr. Ron Thom has over 30 years of professional experience as an algologist, wetlands ecologist, and fisheries biologist.  Dr. Thom's research includes benthic primary production; the effects of pollution on nearshore marine; habitat construction and restoration of marine and estuarine systems; effects of climate change on estuarine systems; and ecology of fisheries resources in nearshore systems.   

Responsibilities:  

Dr. Thom is overall Program Manager for the Washington State Department of Transportation Marine Biology Program, which has been ongoing since 1995.  This project was selected by the Federal Highway Administration for the “Environmental Excellence Award” for its evaluation of the effects of ferry terminals and conditions of light, depth, and disturbance on eelgrass.  Dr. Thom participates in the assessment of the effects of the deepening of the navigation channel in the Columbia River estuary.  He is developing a conceptual model of the estuary and an adaptive management program for restoration activities.  Dr. Thom is currently a member of the King County Nearshore Technical Committee, which is providing technical guidance to the Central Puget Sound Watershed Forum and WRIAs 8 and 9.  The Committee is looking at nearshore habitat and endangered species recovery issues and recommending studies of the nearshore environment to determine needed nearshore preservation, acquisition, and restoration projects.  In addition, Dr Thom also serves on the Nearshore PRISM working group.  This working group is providing research directions through the University of Washington for nearshore systems in Puget Sound.  Dr. Thom developed a training module for agency planners in which an adaptive approach to planning and management is used in restoration programs.  He has provided training on the planning, implementation and monitoring of coastal restoration projects to a wide variety of groups including NOAA scientists, Corps of Engineers planners, and New York State resource agency personnel. 

Previous Employment

1990 – present
Staff Scientist - Battelle 
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Fisheries Biologist - University of Washington 

1980 – 1982
Fisheries Biologist - U.S. Corps of Engineers 

1978 – 1980
Fisheries Biologist - University of Washington 
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Biologist- Los Angeles County 

Publications:

Thom, RM, GD Williams, AB Borde, JA Southard, SL Blanton, and J Cordell. 2001. "Habitat Mitigation Monitoring at the Clinton Ferry Terminal, Whidbey Island."  PNWD-3116.  Prepared for the Washington State Department of Transportation by Battelle Marine Sciences Laboratory, Sequim, Washington, and the University of Washington, Seattle, Washington.

Thom, R.M., 2000.  "Adaptive management of coastal ecosystem restoration projects."  Ecological Engineering 15(3-4):365-372.

Shreffler, D.K., R.M. Thom, A.B. Borde, W.W. Gardiner.  1999.  Impacts of Ferry Terminals on Migrating Juvenile Salmon:  Preliminary Findings of Diving and Light Surveys.  PNWD-2454.  Prepared for Washington State Department of transportation, by Battelle Marine Sciences Laboratory, Sequim, Washington.

Shreffler, D.K., C.A. Simenstad, and R.M. Thom.  1992.  "Foraging by Juvenile Salmon in a Restored Estuarine Wetland."  Estuaries 15:204-213.

Shreffler, D.K., C.A. Simenstad, and R.M. Thom.  1990.  "Temporary Residence by Juvenile Salmon in a Restored Estuarine Wetland."  Can. J. Fish. Aquat. Sci.  47:2079-2084.

TECHNICAL SUPPORT, ADVICE, AND PROJECT OVERSIGHT:  The Lower Columbia River Estuary Partnership Science Work Group.  

Science Work Group Membership -  Chair:  Cathy Tortorici, NMFS

	António M. Baptista, Ph.D.


Oregon Graduate Institute of 

Science and Technology

PO Box 9100

Portland OR 97291-1000

Ph: 503.690.1147

Fax: 503.690.1273

baptista@ccalmr.ogi.edu


	Jeremy Buck

US Fish and Wildlife Service

Oregon State Office

2600 SE 98th Ave.  Suite 100

Portland, OR. 97266

Ph: 503-231-6179

Fax: 503-231-6195

Jeremy_Buck@r1.fws.gov


	Edmundo Casillas, Ph.D.

Northwest Fisheries Science Center

National Marine Fisheries Service, NOAA

2725 Montlake Blvd.E.

Seattle Washington 98112

Ph: 206.860.3313

edmundo.casillas@NOAA.gov



	Carl Dugger

(State Agencies)

WA Dept. of Fish & Wildlife 

522 18th Street

Washougal, Washington 98671-1516 

Ph: 360.835.8831 

Fax: 360.835.7746

ZABTPA36@aol.com 

DUGGECRD@DFW.WA.GOV


	Chuck Henny

USGS-Forest & Rangeland Ecosystem 

Science Center

3200 SW Jefferson Way

Corvallis, Oregon 97331

Ph: 541.757.4840

Fax: 541.757.4845

hennyc@fsl.orst.edu
	Peter Huhtala

CDOG (Columbia Deepening Opposition Group)

P.O. Box 682

Astoria, OR.  97103

Ph: 503.325.8069

Fax: 

huhtala@teleport.com



	Chauncey Anderson

US Geological Survey

10615 SE Cherry Blossom Dr.

Portland, OR.  97216

Ph: 503.251.3206

Fax:  503.251.3470


	Rick Mishaga

Environmental Manager

Port of Portland 

PO Box 3529

Portland, Oregon 97208

Ph: 503.944.7317

Fax: 503.944.7333

Mishar@portptld.com
	Ian Sink

(Environmental)

Columbia Land Trust

1351 Officers' Row

Vancouver, Washington 98661

Ph: 360.696.0131

Fax: 360.696.1847

glamb@columbialandtrust.org



	Esther Lev

(Conservation)

729 SE 33rd

Portland, Oregon 97214 

Ph: 503.239.4065

Fax: 503.239.4065

estherlev@aol.com


	David Moryc

American Rivers

NW Regional Office

150 Nickerson Street, Suite 311

Seattle WA 98109

Ph: 206.213.0330

Fax: 206.213.0334

dmoryc@amrivers.org


	Greg Pettit

OR Dept. of Environmental Quality

1712 SW 11th Avenue

Portland, Oregon 97201

Ph: 503.229.5983

Fax: 503.229.6924

greg.pettit@state.or.us



	Si Simenstad

Wetland Ecosystem Team

University of Washington  

School of Fisheries

Box 355020

Seattle, Washington 98195-5020

Ph: 206.543.7185

Fax: 206.685.7471

simenstd@u.washington.edu
	Cathy Tortorici

(Federal Agencies)

National Marine Fishery Service

525 NE Oregon St., Suite 500

Portland, Oregon 97232-2737 

Ph: 503.231.6268 

Fax: 503.231.6265

cathy.tortorici@noaa.gov


	John Marshall

US Fish and Wildlife Service

Oregon State Office

2600 SE 98th Ave.  Suite 100

Portland, OR. 97266

Ph: 503-231-6179

Fax: 503-231-6195

John_Marshall@r1.fws.gov



	Bob Willis

US Army Corps of Engineers

Portland District

PO Box 2946

Portland, OR. 97208

Ph:  503-808-4760

Fax: 503-808-4756

Robert.e.willis@usace.army.mil


	Matt Van Ess

CREST

750 Commercial Street, Room 205

Astoria, OR. 97103

Ph: 503-325-0435

Fax: 503-325-0459

Mvaness@columbiaestuary.org

	Allan Whiting

CREST

750 Commercial Street, Room 205

Astoria, OR. 97103

Ph: 503-325-0435

Fax: 503-325-0459



	Robert Warren

Sea Resources

P.O. Box 187

Chinook, WA. 

Ph: 360-777-8229

Fax: 360-777-8254

Robert@searesources.org


	Paul Lumley

Columbia River Intertribal Fish Commission

729 NE Oregon, Suite 200

Portland, OR. 97232

Ph: 503-728-2945

Fax: 503-235-4228

lump@critfc.org


	Jeff Weber / Tanya Haddad

DLCD

800 NE Oregon Street, #18

Portland, OR.  97232

Ph:  503-731-4065

Fax: 503-731-4068

Jeff.weber@state.or.us



	Alan Ruger

Bonneville Power Administration

905 NE. 11th Avenue

PO Box 3621

Portland, OR.  97208-3621

Ph: 503-230-5813

Fax: 503-230-4564

Awruger@bpa.gov

	Willa Nehlsen

US Fish and Wildlife Service

Oregon State Office

2600 SE 98th Ave.  Suite 100

Portland, OR. 97266

Ph: 503-231-6179

Fax: 503-231-6195

Willa_nehlsen@fws.gov

	Donna Hale

Washington Dept of Fish and Wildlife

2108 Grand Blvd

Vancouver, WA.  98661

Ph:  360-696-6211

Fax:

haledhh@dfw.wa.gov

	Carey Smith

Pacific Coast Joint Venture

9317 NE Highway 99 Suite D

Vancouver, WA 98665

Ph: 360-696-7360

Fax: 360-696-7968

Carey_smith@fws.gov
	Bruce Taylor

Oregon Wetlands Joint Venture

1637 Laurel Street

Lake Oswego, OR. 97034

Ph:  503-697-3889

Fax: 503-697-3268

btaylorwet@aol.com
	


ATTACHEMENT 1:  CEMAP SAMPLING AND ANALYSIS PLAN. 

OR CEMAP

SAMPLING AND ANALYSIS PLAN

Draft No.  1:  September 13, 2000

Project Name:  Western Coastal Environmental

And Assessment Program 

Department/Agency:  Water Quality/DEQ Laboratory

1. PROJECT DESCRIPTION

1.1  Introduction


This sampling and analysis plan is based on the Coastal Environmental Monitoring and Assessment Program (CEMAP) Quality Assurance Project Plan 2000 and Oregon Department of Environmental Quality (DEQ) Quality Assurance Manual.  CEMAP is a National Coastal Assessment Program developed by the Environmental Protection Agency (EPA) to monitor coastal environmental health and has been field tested along Florida and the Eastern Seaboard.  The portion of this program that focuses on the West Coast of the United States is referred to as the Western Coastal Environmental Monitoring & Assessment Program (Western CEMAP), formerly called Estuary EMAP in 1999.  Phase 2000 is the second year of a five year project, and the second of two years of estuarine field sampling conducted simultaneously in California, Oregon, and Washington.  Oregon DEQ Laboratory section is responsible for Oregon estuarine field sampling and chemical analyses of environmental samples.  In 1999, 80 sites were sampled in several Oregon coastal rivers and bays.  In 2000, 50 sites will be sampled from July to September on the Oregon and Washington sides of the tidally influenced portion of the Columbia River.  There are 20, 15, and 15 sites located in the lower, mid, and upper Columbia River, respectively, spanning estuarine and freshwater aquatic habitats.  DEQ field crews will collect environmental samples and transport them back to the laboratory.  DEQ laboratory personnel will perform chemical analyses for chlorophyll a, nutrients, sediment organic carbon, and pollutants found in sediments and fish tissue, as well as grain size.  Sediment samples for benthic infaunal identification and sediment toxicity bioassays will be contracted to outside laboratories.  If time and resources allow, 10 % of 1999 sites (~8 sites) will be resampled in September to elucidate temporal variability of measured environmental indicators.  

1.2 Purpose and Data Usage

CEMAP data will be used by the EPA, National Oceanic & Atmospheric Administration (NOAA) and individual states in order to assess overall coastal environmental health in each state and compare conditions between coastal states.  As stated in the 1999 West Coast Pilot Estuary Environmental Monitoring and Assessment Program,  “The Near Coastal component of EMAP is a joint EPA/NOAA Program that is designed to eventually monitor the waters, sediment and biota from the head of tide to the Outer Continental Shelf.  This program will compliment and may eventually merge with NOAA’s existing Status and Trends Program for Marine Environmental Quality to produce a single, cooperative, coastal and estuarine monitoring program.  The Near Coastal component is addressing specific environmental problems specifically applicable to near coastal waters, such as: low dissolved oxygen concentrations, eutrophication, chemical and biological contamination, habitat modification and cumulative impacts”.

1.3  Monitoring Network Design and Rationale

The EPA has selected 50 sampling sites to be sampled in Oregon during the summer 2000 in attempt to provide an annual area-based estimate of estuarine water quality with known levels of confidence.  Each site was randomly chosen and is representative of a particular estuary size grouping below head of tide.  A complete list of 2000 sampling stations is presented in Table 1: CEMAP 2000 Site List.  Each site has been given a unique latitude and longitude, Oregon station ID number (OR00-0001 to OR00-0050), station name (Columbia River Mile #), and a 5-digit DEQ Laboratory LASAR number for database tracking of sample and station information. Permits were required from the Oregon Department of Fish and Wildlife (ODFW), Washington DFW, and National Marine Fisheries Service (NMFS) for CEMAP 2000 field sampling.  Fish take reports must be submitted to permitting agencies at the end of the field season. 

1.4 Parameters and Frequency

CEMAP sampling involves characterizing the environment and taking a suite of measurements of coastal waters, sediments, and fish tissue.  A list of environmental parameters to be measured in the field and laboratory is given in Table 2: CEMAP 2000 Field Parameters, Analytes, and Reporting Units.  Field measurements and samples will be taken once per site from July through September 2000.      

2.  PROJECT ORGANIZATION AND RESPONSIBILITIES
CEMAP is a joint program between EPA/NOAA and also involves personnel from USGS and several state agencies.  The following is a list of the main responsible parties for CEMAP and OR CEMAP, their positions/responsibilities and contacts.

National CEMAP

Kevin Summers
(850) 934-9244

EMAP-WP Chair, EPA/GED

Tom Heitmuller
(850) 934-9373

CEMAP Project Coordinator, USGS 

Lorraine Edmond
(206) 553-7366

EPA (OR, WA, AK) Reg. 10 Coordinator
OR CEMAP/DEQ

Greg Pettit

(503) 229-5983 x. 241

Project Officer

Mark Bautista

(503) 229-5983 x. 297

Project Manager

Crystal Sigmon

(503) 229-5983 x. 279

Field Crew

Greg Coffeen

(503) 229-5983 x. 316

Field Crew

John Vlastelicia 
(503) 229-5983 x. 317

Field Crew

OR DEQ LAB


Bob McCoy

(503) 229-5983 x. 238

Sample Tracker




Paula D’Alfonso
(503) 229-5983 x. 222

Shipping/ordering assistance

Dan Hickman

(503) 229-5983 x. 252

Organic Lab Manager

Ron McCartney
(503) 229-5983 x. 227

Inorganic Lab Manager

RayAnn Haynes
(503) 229-5983 x. 254

Quality Assurance Manager

3. DATA QUALITY OBJECTIVES

CEMAP’s prime objective is to collect quality data on environmental parameters so that the data can be used to assess habitat condition in each coastal state and determine differences between coastal states.  National CEMAP QA 2000 plan states:  "For each indicator of condition, estimate the portion of the resource in degraded condition within ±10% for the overall system and ±10% for subregions (i.e., states) with 90% confidence based on a completed sampling regime." 

3.1 Accuracy and Precision
Accuracy is used to estimate systematic error (measured vs. true or expected), while precision is used to determine random error (variability between individual measurements).  Collectively, they provide an estimate of the total error or uncertainty associated with an individual measured value.  

Measurement quality objectives (MQO) for all CEMAP 2000 field and laboratory parameters are expressed in terms of accuracy, precision, and completeness goals in Table 3: CEMAP MQO’s.  These MQOs were established from considerations of instrument manufacturer's specifications, scientific experience, and/or historical data.  However, accuracy and precision goals may not be definable for all parameters because of the nature of the measurement type (i.e. fish pathology, no expected value).

In order to evaluate the MQOs for precision, various analytical quality assurance/quality control (QA/QC) samples are used, field measurement procedures are followed, and field vouchers are collected (Table 4: CEMAP QA/QC Samples and Measurement Procedures).  For analytical purposes, Method Detection Limits (MDL’s) will be calculated for the detection of each analyte at low levels distinguished above background noise, taking into consideration the relative sensitivity of an analytical method, based on the combined factors of instrument signal, sample size, and sample processing steps.  Approved laboratories will be expected to perform in general accord with the target MDLs presented for CEMAP analytes in Table 5: CEMAP Target MDL’s.  In addition, field duplicate samples and will be collected at 10 % of sampling sites (5 sites), and field sample blanks (control water and sediments) will be taken once every two weeks.

3.2 Representativeness 

Representativeness refers to the ability of CEMAP to accurately and precisely characterize estuarine phenomena along the U.S. Coastline through the measurement of selected environmental indicators.  An unbiased, probabilistic sampling design was employed that selects for a sufficient number of sampling sites (at least 50 per state and other special study areas with 100 or more sites).  This approach ensures statistical robustness and > 90% confidence that the sampling design is representative of coastal systems, both on regional and national scales.  Temporal variation may be evaluated by repeat monitoring in 2001 for a limited number of 1999 and 2000 sites, or through continued monitoring in following years by the states that elect to do so.  Representativeness of the data focuses on sample integrity.  This involves standardization of collection gear, protocol, and sample storage, and the use of QA/QC samples similar in composition to the samples being measured to provide estimates of precision and bias that are representative of the sample measurement. 

3.3 Completeness

CEMAP has established a completeness goal of 100% for the various parameters listed in Table 3:  CEMAP MQO’s.  However, given the probabilistic project design, failure to achieve this goal results in a minor loss of statistical power and will not preclude the within-year or between-year assessment of ecosystem condition.  Therefore, 100% field effort and following sample tracking protocols is encouraged to minimize data loss following successful sample collection. 

3.4 Comparability


CEMAP aims to compare with confidence within state and between state data.  Therefore, the comparability of standardized field and laboratory procedures, reporting units (Table 2) and calculations, detection limits (Table 5), and database management processes must all be maintained on the two levels described above.  To ensure data comparability, various data quality indicators will be used (e.g., performance demonstrations, reference materials, and other QC samples) in conjunction with uniform, standard methods.  In addition, interlaboratory calibration exercises will be conducted for certain indicators (e.g., benthic community structure or analytical chemistry).  

4.  SAMPLING PROCEDURES
4.1 Locating Sampling Sites
The field crew will use the appropriate coordinates in Table 1: OR CEMAP 2000 Site List and their differential GPS to locate each sampling site within 120 ft. (0.02’) of the target coordinates.  In the event that a site is not accessible (rocky, dangerous, man-made obstructions), the field chief may opt to move the station up to 0.05’ (300 ft.) of the target coordinates.  However, every effort must be made to relocate to an area that appears similar in habitat character to that of the intended site (i.e. similar depth, from a mud flat to a mud flat).  When appropriate, a buoy may be used to mark the site for reference.  Site information, such as station ID, name, date, time, depth, field personnel, vessel name, tide information if applicable, weather conditions, sea state, and target vs. actual anchoring coordinates will be recorded on the Station Observation and Discrete Water Quality field datasheet. 
4.2  Water Quality 

4.2.a Secchi Depth
Water column light penetration will be approximated by measuring Secchi depths and with photosynthetically available radiation (PAR) light sensors. Secchi depth will be obtained using a 200 mm black and white disc with a calibrated rope (meters), modified with weights depending on the currents.  Secchi depth measurements will be rounded to the nearest 0.5 meters and recorded on the Water Quality Event-Hydrographic Profile field datasheet.

4.2.b Water Column Profiling
Physical measurements will be taken at various depths of the water column using a LiCOR LI-1400 Light Meter in tandem with a YSI datasonde.  The instrument package is lowered into the water via a rope and pulley system from the boom on the vessel.  Weights are added to the metal Li Cor mounting frame and adjusted as needed for current speed.  The LI-1400 Light Meter will be used to measure ambient and underwater PAR.  The YSI will be used to measure depth, temperature, pH, dissolved oxygen, salinity, specific conductance (when applicable), and turbidity.  All parameters will be measured at specific intervals depending on water column depth.  For depths < 2 m, measurements will be obtained at 0.5 m from the surface and bottom.  For depths > 2 m but <10 m, readings will be taken at 0.5 m from surface, 1.0 m, then at 1.0 m intervals until a final depth at 0.5 from bottom.  For depths >10 meters, readings will be recorded at 0.5 m from surface, 1.0 m, 1.0 m intervals until a depth of 10 m, then at 5.0 m intervals until a final depth 0.5 m from bottom.  The YSI/Li Cor package measurements must correspond to the mid-depth discrete water sample.  Data will be recorded for both down and up cast on the Water Quality Event-Hydrographic Profile field datasheets, including duplicate measurements of the bottom depth.  For reporting units refer to Table 2:  CEMAP 2000 Field Parameters, Analytes, and Reporting Units.
4.2.c  Nutrients, Chlorophyll a, Bacteria, and Total Suspended Solids
Discrete water samples will be collected in the field and analyzed at DEQ Labs for dissolved nutrients (ammonia-nitrogen, nitrate+nitrite-nitrogen, ortho-phosphate), total suspended solids, and chlorophyll a.  A near-surface bacteria sample will be collected in the field and analyzed by the Oregon Health Division Center for Public Health Laboratories.  Water samples will be collected from the side of the vessel with a Van Dorn bottle sampler on a calibrated rope.  Weights are added to the bottle handle and adjusted as needed depending on current speed. The bottle sampler will be rinsed with site water prior to use. Water samples will be taken from one to three depths at each site depending on water column depth.  For depths < 1.5 m, water is collected from mid-depth only.  For depths ( 1.5 but < 2.0 m, water is collected at two depths, 0.5 m from the surface and bottom.  For depths > 2 m, water is collected from three depths, 0. 5 m from the surface and bottom and a mid-depth.  Once water has been collected, the Van Dorn is tilted back and forth to mix the grab each time water is withdrawn for a sample.  All discrete water sampling information will be recorded on the DEQ Request for Water Quality Analyses form, including station ID and LASAR number, sample date, time, and depth, and sample bottle numbers for each water quality test.  This sheet also serves as the chain of custody form for DEQ Labs.  The item numbers on the DEQ Request for Water Analyses sheets should correspond to the item number of parameters taken for the same sample depths (ie. Item 1, 0.5 m on profile, and 0.5 m discrete water sample bottles).  Additionally, the volume of water filtered for chlorophyll a analyses and the corresponding depth will be recorded on the Station Observation and Discrete Water Quality field datasheet.  For QA purposes, field duplicates will be collected at 10 % of sites (5 sites) and field blanks will be performed once every two weeks. 

4.2.c.1  R Polyethylene bottles will be used to collect water for dissolved nitrogen nutrients.  Filter 500 ml of site water in 250 ml volume increments using a handheld vacuum pump and a Whatman glass fiber filter (GF/F).  Acidify the filtered sample in the R poly with 6 drops of concentrated sulfuric acid per 250 ml, or 12 drops per 500 ml.  Be sure the lid is screwed tight and put acidified sample on wet ice.  A minimum of 250 ml is required for this analyses. 

4.2.c.2  DP Polyethylene bottle will be used to collect water for dissolved phosphate nutrients.  Filter 250 ml through a Whatman GF/F using a hand-held vacuum pump.  Be sure the lid is screwed tight and put sample on dry ice. A minimum of 250 ml is needed for this analyses. 

4.2.c.3  Chlorophyll a samples should be collected onto a 47 mm Whatman GF/F from the first 250 ml of filtered water sample.  Do not let the pump pressure exceed 5 inHg.  Carefully transfer the filter with forceps into a plastic petri dish and record the filter volume (typically 250 ml) on petri lid.  More than 250 ml can be filtered if little green/brown coloration is seen on the filter after filtering 250 mls.  Place petri dish into a metal canister and immediately onto dry ice.  Chlorophyll a degrades in sunlight, therefore minimize the exposure time of water and filters. 

4.2.c.4  Total Suspended Solids samples are collected directly into a 500 ml TSS bottle from the Van Dorn Bottle.  Be sure the water in the Van Dorn is well mixed before sampling.  Place the TSS on wet ice.  A minimum of 400 ml is required for analyses. 

4.2.c.5  Bacteria Sample will be taken by hand with a 250 ml bacteria bottle from the surface.  The sample will be given the same item number as the near surface discrete water quality grab on the DEQ Request for Water Quality Analyses field datasheet.  

All water samples and Chl a filters will be transported back to DEQ Labs. These samples will be received by Bob McCoy and released by field staff.  For details about sample containers, handling, and storage, please refer to Table 6: OR CEMAP 2000 Sample Collection, Handling, and Storage.    

4.3 Sediment Sampling

Sediments will be collected at each site using a decontaminated 0.1 m2 bite size, Van Veen sediment grab sampler.  Gear is decontaminated with diluted LiquiNox soap and scrubbed prior to sample collection.  Depth of penetration and various sediment descriptions (color, composition, odor) will be recorded on the Sediment Grab Event field datasheet.  Grabs are acceptable if they are ( 7 cm penetration, not canted (drastically slanted), not overflowing out the doors, not washed out, and have undisturbed sediment surfaces.
4.3.a  Habitat Classification
Bottom habitat type will be recorded at each site onto the Sediment Grab Event field datasheet.  Special notes will be taken for sediment type, and the presence of submerged aquatic vegetation (i.e. eelgrass Zostera sp.), macroalgae (i.e. kelps), abundant invertebrates (i.e. oysters), and exotics if present (i.e. Green Mitten Crab).  

4.3.b  Benthic Infauna

4.3.b.1  Infauna Field Collection
Sediments for benthic infaunal sieving will be unloaded from the Van Veen grab into stainless steel mixing bowl(s) with minimal loss of water (no siphon) also retrieved in the grab.  A site-water hose with adjustable flow will be used to sieve sediments through nested 1.0 and 0.5 mm sieves (0.5 on bottom) arranged in a sediment tray.  Care will be taken to minimize damage to the infauna by using only gentle flows.  If overflow or spill occurs during sieving, a new grab will be taken for processing.  The sieved sediments will be transferred with a stainless steel spoon to separately labeled (0.5 mm or 1.0 mm), double-bagged, 1 gallon heavy-duty freezer bags.  A site water squirt bottle will be necessary to transfer the last bit of sample.  Fill each sample bag about ¼ full.  Avoid lying freezer bags on abrasive surfaces due to the potential for formalin leakage.  Each bagged sample will have two labels recording the site ID (OR00-####), corresponding sample number (I####), date, depth of sample collection, sieve size and number of bags per sample.  A rite in the rain label written on with a no. 2 pencil will be placed inside the inner bag with the sample.  A sticky label written on with a rite in the rain pen or fine sharpie and covered with plastic tape will be placed on the outside of the inner bag.  Samples are fixed with 10% phosphate buffered formalin in a 1:2 ratio of sample to formalin.  Extreme care should be used when working with formaldehyde (a suspected carcinogen and health hazard).  Goggles, gloves, and respirators are encouraged when pouring formalin.  The bagged samples will be placed into an air-tight 5 gallon buckets.  Label buckets with CEMAP, site ID#, sampling date, and number of bags for each sieve size, as well as a DOT hazardous material sticker (Health = 3 (cancer causing), Flammability = 2, Reactivity = 2, contact = 3 (corrosive)).  The sample ID number must be recorded onto the DEQ Request for Sediment Analyses form, which serves as the chain of custody form and should accompany sample buckets until they are received at the laboratory. No field duplicates of benthic infauna will be obtained. Formalized benthic infaunal samples must be transferred into alcohol (70 % ETOH) for preservation within 14 days of collection. ETOH preserved infauna will be sorted and identified by a contracted invertebrate taxonomist(s).

4.3.b.2  Benthic Infauna Rescreening Procedure  CEMAP crew are responsible for transferring field collected benthic infaunal samples into 70% ethanol (ETOH) after 24 hours and within 14 days of sample collection.  All transferring procedures will take place in a ventilated hood located in the Biomonitoring Lab.  CEMAP personnel will wear goggles, gloves, and a blue angel (full plastic apron) during the resceening procedure and are encouraged to wear respirators.  Formalin badges will be worn during the rescreening procedure to assess potential formalin exposure.  70 % ETOH is diluted from a stock of 95% ETOH.  Infaunal sediment samples will be retrieved from the appropriate 5 gal. bucket(s).  Each sample (sediment and formalin) will be poured into a sieve nested over a funnel leading into a 5 gal. formalin waste container.  The sieves must be scrubbed and rinsed before each sample batch is rescreened.  The 1.0 mm and 0.5 mm sieve field samples will be rescreened into 0.5 mm and 0.25 mm sieves, respectively.  Sediments and sieve are placed into a drainage rinse tub and are rinsed gently with DI water.  A spoon is used to transfer the bulk of the sediment sample to 1000 ml HDPE containters.  A DI squirt bottle is used to transfer the last bit of the sample from the sieve.  Forceps may be needed to transfer organisms (i.e.worms) retained on the sieve.  Fill sample bottles ~1/4 full of sediment and then add 2:1 70 % ETOH: sample so that the final sample volume in the container is ¾ full. Lid and container are labeled with CEMAP, sample ID (I####), sample date, field sieve size, # bottles of total # bottles (#/#), and initials of rescreener.  Ensure the sample lid is tight and seal with electrical tape. Sample bottles are stored in the Biomonitoring Lab until they are shipped to a contracted laboratory.   

4.3.c  Composite Sediment Samples
Composite sediment samples will be collected at each site using a detoxified 0.1 m2 Van Veen grab sampler.  Water overlying the sediment grab will need to drain or can be removed via a clean turkey baster and/or siphon with extreme care not to disturb the sediment surface.  The top 2-3 cm of sediment will be collected via a detoxified perforated stainless steel spoon and transferred to a detoxified stainless steel stock pot covered with a lid and maintained on ice.  Composite sediments will be thoroughly mixed after each grab to ensure homogeneity and contamination from outside sources (fuel, grease, sweat, etc.) will be avoided.   Composite sediments will be used to fill sample containers for sediment organics, inorganics, and grain size analyses, sediment amphipod toxicity bioassay, and when applicable, USGS porewater bioassays.  A minimum of 3 successful grabs will be needed to fill grain size, chemistry, and bioassay composite sediment samples.  Station ID# and name, sample date, time, depth, and sample container #’s will be recorded on a DEQ Laboratory Request for Sediment Analysis form.  All composite samples will be kept on wet ice until received at DEQ Tracking Office.  For information on sample containers, handling and storage, see Table 6: OR CEMAP Sample Collection, Handling, and Storage.  For QA purposes, field duplicates will be obtained at 10% of the sites (5 sites) and field blanks with control sediments will be taken once every two weeks.

4.3.c.1  Sediment Inorganics  Composite sediment will be collected into a 500 ml wide-mouth polycarbonate jar labeled with an L#.  This sample will be analyzed for priority pollutant metals I & II (including iron, aluminum and total mercury) at DEQ labs. Refer to Table 2:  CEMAP 2000 Field Parameters, Analytes, and Reporting Units for a complete list.  

4.3.c.2  Sediment Organics  Composite sediment will be collected into a 500 ml wide-mouth glass jar labeled with an L#.  This sample will be analyzed for PCBs, Pesticides, PAHs, TBT and Total Organic Carbon (TOC) at DEQ Labs.  Refer to Table 2:  CEMAP 2000 Field Parameters, Analytes, and Reporting for a complete list.  
4.3.c.3  Sediment %Silt & Clay  Composite sediments will be collected into a 250 ml glass jar labeled with an L#.  This sample will be analyzed for % silt and clay content at DEQ Labs. 

4.3.c.4  Sediment Amphipod Toxicity Bioassay  Composite sediments will be collected into two ½ gallon wide-mouth glass jars.  Prior to filling, a sticky label will be placed on the jar and covered well with plastic tape.  The label includes the site ID (OR00-####), date, corresponding sample ID (B####), and bottom salinity.  These sediments will be shipped to Northwestern Aquatic Science Laboratory (NWAS) for an amphipod toxicity bioassay.  Ampelisca abdita will be the test amphipod for estuarine sediments and Hyalella azteca for freshwater sediments. 

4.3.c.5  USGS Porewater Bioassay  Composite sediment will be collected into one 1 gal. wide-mouth plastic container.  Use a sharpie to label the jar and lid with CEMAP, site ID (OR00-####), sample date, corresponding sample # (U####), and bottom salinity.  Close jar lids tightly and seal with electrical tape. USGS samples will only be taken at 20 lower Columbia River sites.  Refer to Table 1: OR CEMAP Site List .  These samples will be shipped to USGS and used for a porewater sea urchin toxicity bioassay.

4.4  Trawl Fish and Invertebrate Sampling 

A 16’ bottom otter trawl will be used to perform 10 (+/- 2) minute trawl(s) to characterize the benthic community and collect whole fish tissue for chemical analyses.  Appropriate rope lengths are between 3-6 x depth for trawl (excluding the bridal) and 1.5 x depth for tag float line. Trawl deployment and retrieval from the vessel require left hand circles (chasing the tag float) and close coordination between the crew to avoid tangling the net in the propeller.  The ideal trawling track is a straight line centered over the station (begin ~ 0.2 mile from site) at approximately 3-4 knots speed over ground (SOG).  Trawl information including coordinates, time, length of rope/wire, average SOG, trawl debris, and use of trawl catch (assemblage, chemistry, pathology) will be recorded onto the Trawl Event Information field datasheet.
4.4.a  Benthic Assemblage  One initial 10 (+/- 2) minute trawl will be used to characterize the benthic community.  Trawl catch will be immediately transferred into a live well and examined for fish, invertebrates, vegetation and debris.  All fish and invertebrates will be examined for external anomalies.  Salmonids will be identified and measured first then immediately released alive to avoid incident mortality.  Up to 30 individuals of each fish species will be measured for size class after which an estimate can be made.  Fish species names, size class (forklengths, total length if nonforked), frequency, and noted anomalies (i.e. fin rot) will be recorded onto the Trawl Fish Abundance field datasheet.  Invertebrate upper phylogenetic (i.e. family) or common names, frequency, and external anomalies (i.e. parasites) will be recorded onto the Trawl Invertebrate Abundance field datasheet.  The approximate presence and abundance of exotic species, vegetation (submerged aquatic grasses and macroalgae for this project), and trash will be recorded onto the Trawl Event Information datasheet.  

4.4.b  Gross External Fish Pathology  Any fish pathologies (i.e. tumors) will photographed, then excised and placed into an orange labeled pathology cartridge, and put immediately into Dietrich’s solution.  Excised tissue must include the entire pathology and some adjacent healthy tissue.  Pathology information including cartridge number, fish species, size, station ID, trawl #, pathology location, description, and sample depth will be recorded onto the Cumulative Fish Pathology Log.  Cartridge numbers are to begin with 00-1001 up to 00-1999.  Up to 60 cartridges can be placed in a 2 L Dietrich’s Container.  The pathology log will serve as the chain of custody form to be delivered with the samples at the end of field collection to Mark Meyers at NMFS/NOAA in Seattle.

4.4.c  Chemistry Fish Tissue Samples  Some trawl fish catch serve as target species for chemical analyses of inorganic and organic contaminants (see Table 2:  CEMAP 2000 Field parameters, Analytes, and Reporting Units).  Fish tissue drying, grinding, and anlalyses will be performed at DEQ labs.  Ideal target species are demersal fishes that are also in higher trophic levels of aquatic food webs.  Estuarine target fish species include sandabs (Pacific and Speckled), sole (English), flounder (Starry), and sculpin (Pacific Staghorn and Prickly).  Freshwater target species include white sturgeon, carp, catfish, northern pike minnow, peamouths, chisel-mouthed chubs, and bass.  In the event no target species are caught in the trawls, abundant demersal or mid-water fishes can be used as surrogate target species.  Ideally, 5-10 individuals of a target species will be retained from each site for chemical analysis.  A minimum of 50 g is needed for a single-species fish chemistry sample, and 200-300 g is ideal.  Two target species may be taken from each site.  A second 10 (+/- 2 ) minute trawl is encouraged if additional chemistry fish might be caught to fulfill the targeted fish mass.  No characterization of invertebrates, nontarget fish species, or debris is necessary for the second trawl effort.  Bait and hook may be used as an alternative means to collect target fish species for chemical analyses.  Chemistry fish will be individually wrapped whole in aluminum foil with a rite-in-the rain label written on with pencil.  The label should not touch the fish, and will specify the site ID (OR00-####), corresponding sample ID (F####), sample date, species common name and code (the first four letters of genus and species names), and # individual fish/total # fish collected for that species.  Individually wrapped fish of the same target species will be combined into 1 gal. freezer bag(s) or plastic garbage bags with a taped over sticky label containing the same information as the inner label, except # bag/total # bags replaces #fish/total # fish.  Chemistry fish samples will remain on dry ice until received at DEQ labs.  Fish sample ID (F####), target species, and # fish/#bags will be recorded on the Trawl Fish Abundance field datasheet.  Fish sample ID, target species, site ID and name, sampling time and depth, and trawl # will be recorded on the DEQ Request for Fish Tissue Analyses chain of custody form.  For QA purposes, fish voucher specimens will be collected periodically for verification.    

5. SAMPLE DOCUMENTATION AND CUSTODY

5.1 Field Datasheets and Forms

All field information will be recorded onto field data sheets and forms that were designed to fulfill requirements for data entry into the CEMAP 2000 SCCWRPS database used by all participating states and DEQ Laboratory chain of custody and request for analyses.  All field sheets are to be copied onto rite in the rain paper (20 bond is sufficient) and are to be filled out with rite in the rain pens only.  If a correction needs to be made, a line is drawn through the mistake, the correction is made in ink, and initialed by the one correcting.  The following is a list of data sheets and forms to be completed in the field for each station (10 total):

Station Observation and Discrete Water Quality 

Water Quality Event-Hydrographic Profile 


DEQ Request for Water Quality Analyses


OHD Chain of Custody for Bacterial Analyses

Sediment Grab Event

DEQ Request for Sediment Analysis

Trawl Event

Trawl Fish Abundance

Trawl Invertebrate Abundance

DEQ Request for Fish Tissue Analyses 

A YSI Datasonde Calibration datasheet is to be completed once each field day prior to station sampling.  Cumulative Fish Take Permit Log will be completed each time fish are caught during trawling activities.  This log will record information on site ID and name, sampling date, and number of fish retained, released live or dead for each fish species caught.  In the event of identified and excised fish tissue anomaly, data will be recorded on the Cumulative Fish Pathology Log which serves as the Chain of Custody for fish pathology samples.   

5.2  Sample Arrival at DEQ Labs and Chain of Custody

Field crews are responsible for working with Bob McCoy and ensuring proper sample storage and tracking.  If samples return during business hours, they can be taken directly to Bob McCoy at the Tracking Office.  If samples arrive after business hours, then sample coolers may be stored in the walk-in cooler located in the inorganic lab.  For proper storage in wet ice coolers, sample bottles should be upright and most of the water must be drained.  Coolers should be labeled with CEMAP over the lip of the coolers.  Dry ice coolers can be stored in the walk-in for short periods (< 24 hours) or in one of the freezers located in the CEMAP/WQ lab for longer periods (weekends).

DEQ Request for Analyses forms are the primary means of tracking all sample types (water, sediments, fish tissue) for each site.  These sheets serve as the Chain of Custody forms and are to be relinquished by field personnel and received by Bob McCoy.  Upon submitting samples with chain of custody forms, obtain case numbers for each sample matrix and record these numbers on the DEQ Request for Analyses sheets.  A separate case number should be given to each matrix type (same one for Water Quality Analyses and Hydrographic Profile, one for Sediment Analyses, and one for Fish Tissue IF a fish tissue sample has been submitted).  After completion of case numbers, fund code, and custody signatures, make copies of the hydrographic profile datasheet and each chain of custody form for Bob McCoy.  

5.3  Field Sheet Copies

A duplicate copy of all field datasheets and forms will be made.  The completed original set will be given to Greg Pettit, and the duplicate copy filed in a notebook will be given to Mark Bautista.  Duplicate copies will be used by CEMAP personnel to enter field data into the SCCWRPS database. 

5.4  Sample Storage

Case numbers will be recorded on sample containers (when possible) and each container will be put placed into a designated holding area adhering to the specifications listed in Table 6: OR CEMAP 2000 Sample Collection, Holding, and Storage.  

5.4.a  Chl a samples:  Label paper with CEMAP, case #, and sample date; place paper in red canister netting; and put canister into the freezer located in Bob McCoy’s office.

5.4.b  R polys and TSS bottles:  Leave these bottles with Bob McCoy on a cart; if requested, tape a paper label  with case number and corresponding bottle numbers to one bottle in each group (TSS and R polys)

5.4.c  DP polys:  Use a paper strip to label the case number and corresponding bottles; place strip over the lid of one bottle with a small rubber band.  Use a large rubber band to keep all bottles of one case together.  Place bottles in the top shelf (labeled unanalyzed DP) of Freezer #3, located in the CEMAP/WQ lab.  Fill the freezer, back to front, left to right, and record the case # on the door.  

5.4.d  Organic sediment 500 ml glass jars:  Use a sharpie to label the lid with case #; place jar in Freezer #1, following a pattern of filling back to front, left to right, top to bottom shelves.  Label the freezer door with jar number and case number in appropriate freezer map space.  Organics will be placed in pairs (on right) with the inorganics jar.  A sediment analyses case number has a maximum of two pairs. Therefore, each case will have either single or stacked paired sediment jars occupying the same freezer map space. 

5.4.e  Inorganic sediment 500 polycarbonate jars:  Place in Freezer #1, adjacent (on left) to the paired organic sediment jar with the same case number.  The case number is not recorded on the lid because these jars will be recycled for future sampling.  Label the freezer door map space accordingly. 

5.4.f  Grain size 250 ml glass jars:  Use a sharpie to label the lid with case #; place jars in Refrigerator # 1 in the CEMAP/WQ lab on the top shelf labeled 2000 Grain Size; fill the shelf back to front, left to right; record case # on the refrigerator door.

5.4.g  Sediment Toxicity Bioassay ½ gal. glass jars:  These jars remain on the bottom shelf of a cart in the walk-in cooler located in the inorganic lab until shipped; fill out the NWAS chain of custody form with each new sample.  Refer to section 5.5 for information on shipping to NWAS.

5.4.h  Benthic Infaunal samples in 10% formalin:  Store 5 gallon buckets in the designated space in the biomonitoring lab.  Make sure the buckets are labeled with CEMAP, sample date, site #, # bags for 0.5 and 1.0 mm sieves, and a Hazardous Material Label.  On the Benthic Infaunal Sample Log located in Biomonitoring lab, record the sample ID (I####), sampling date, # bag(s) and #bucket(s) for each sieve size (0.5 or 1.0 mm), and rescreening due date (two weeks from sampling date).  Refer to Mark Bautista for future shipping information. 

5.4.i  USGS Sediment Porewater ½ gal. plastic jugs:  These samples will remain on the bottom shelf of a cart in the walk-in cooler (inorganic lab) until shipped; fill out the chain of custody form with each new sample.  Refer to section 5.5 for shipping information to USGS. 

5.5  Shipping Information 

5.5.a  OR DEQ Samples If necessary, ship samples to OR DEQ via Greyhound or UPS. 

OR DEQ Laboratory






1712 SW 11th Ave

Portland, OR, 97201









Att: Bob McCoy 






(503) 229-5983

Greyhound Bus Schedule

Leaving 



Arriving
Astoria 3: 35 p.m.


Portland 615pm

5.5.b  Sediment Amphipod Toxicity Bioassay Samples  These sediments have a holding time of 28 days, but it is preferred to send samples more frequently for optimal test conditions.  Ship samples and signed chain of custody form(s) to NWAS weekly via UPS.  Avoid weekend arrivals at NWAS.  Caution in packaging glass jars for shipment.  Coolers must be ready by 3pm.  UPS pick-up at DEQ labs is 3 –3:30.  Paula D’Alfonso may assist with shipping.

Northwestern Aquatic Sciences Laboratory

3814 Yaquina Bay Rd.


Newport, OR 97365


(541) 265-7225


Attention:  Michelle Redmond
5.5.c  USGS Porewater Sea Urchin Toxicity Bioassay  These sediments need to arrive at USGS within 7 days of collection.  Ship samples and signed chain of custody form via FED-EX overnight from the lab or directly from the field during weekly excursions.  USGS has provided several blue and red coolers, water-filled ice packs, and FED-EX shipping labels.  Avoid weekend arrival of samples at USGS.  Paula D’Alfonso may assist with shipping.   


USGS/MERS-TAMUCC


6300 Ocean DR. 


NRC Suite 3200


Corpus Christi, TX 78412


(361) 825-2317


Attention: Jim Biendenbach

5.5.d  Fish Pathology Samples in Deitrich’s Solution  Contact Mark Meyers at NMSF/NOAA in Seattle to arrange sample pick-up at the end of the field collection.


Mark Meyers (206) 860-3329


NMFS Seattle, WA


Alternative contact:  Mary Jean Willis (206) 860-3315

5.6  Data Entry

5.6.a  LIMS  The sample tracking office will enter the following data into LIMS:  LASAR #, site ID (OR00-####) and name, analytical request for each sample matrix, sample container numbers, and hydrographic profile data for the depths that correspond to discrete water sample depths.  This data will be entered by Bob McCoy and Mary Jane Moreland.

5.6.b Southern California Coastal Water Resources Program (SCCWRP)  CEMAP personnel are responsible for data entry from field sheets into the SCCWRP database.  This database is used by CEMAP participating states so that the data can be compared for meaningful analyses. 

6.  EQUIPEMENT CALIBRATION AND ANALYSES

6.1 Datasonde Calibration

All datasonde field and laboratory calibration information will be recorded on the YSI Datasonde Calibration field datasheet and in instrument logs when appropriate. YSI calibration criteria for each parameter are given in Table 7: YSI Datasonde Calibration Parameters.

6.1.a  The datasonde pH probe will be calibrated at the beginning of each field day using a two-point phosphate buffer (pH 7 and pH 10).  Both of these standards are purchased.  It is important that the pH standards remain uncontaminated and undiluted from previous use, therefore new standards will be used at the beginning of each week and standard solution used for calibration cup rinses will be discarded.  The pH probe will be checked once per week on low ionic strength pH 5.0 standard solution, especially during periods when sites are located in low salinity or freshwater.  

6.1.b  The datasonde salinity/conductivity probe will be calibrated each day in the field using a salinity standard that is comparable to the salinity range expected in the field (ranging from 0-32 ppt throughout our Columbia River sites).  It will also be checked with a conductivity 147 umho/cm standard.  Organic lab personnel prepare salinity and conductivity standards.  It is important that the salinity standards remain uncontaminated and undiluted from previous use, therefore new standards will be used at the beginning of each week and standard solution used for calibration cup rises will be discarded.

6.1.c The datasonde dissolved oxygen probe can be calibrated using a water-saturated air environment or in water.  Previous experience has shown that the probe performs best if calibrated with a DO Winkler titration on water in the lab or field.  Ambient river/estuarine water is collected into a 5 gal. bucket prior to field sampling and kept shaded during datasonde calibration.  The DO probe is also verified with a surface winkler on site prior to taking hydrographic profile data. 

6.1.d  Datasonde depth sensor will be set to zero meters while sitting at the air-water interface.

6.1.e  Datasonde temperature sensor will be verified against a NIST traceable digital thermometer. 

6.1.f  Datasonde turbidity probe will be calibrated each field event prior to sampling with a turbidity meter with gel standards.  The gel standards have been previously calibrated on the turbiduty meter with primary formazin standards.  Field turbidity units (ntu) are often low relative to the range of the probe (0-1000 ntu), therefore, calibration may be needed frequently and measurements may be close to background levels.

7. ANALYTICAL METHODS 

Refer to the online DEQ Quality Assurance Manual section 5 for current analytical methods to be performed for CEMAP analytes listed in Table 2:  CEMAP 2000 Field Parameters, Analytes, and Reporting Units.
8. DATA REDUCTION, VALIDATION AND REPORTING

Routine validation will be performed; refer to DEQ Quality Assurance Manual section 6.

9. QUALITY CONTROL PROCEDURES

Quality control procedures are performed in the field and laboratory, and include instrument calibration, sample blanks, sample duplicates/replicates, and internal and external standards.

9.1 Field Quality Control Procedures

9.1.a  Field Calibration  YSI datasonde is calibrated at the beginning of the field season and daily during field sampling events (see section 6).

9.1.b  Field duplicates  Field duplicates will be taken at 10 % of sampling sites (5 sites) throughout the field season to assess natural variation.  Duplicates will be taken from the same water grab for nutrient, chlorophyll a, and total suspended solids samples.  Duplicate water sample bottles will be assigned different item numbers that correspond with a duplicate physical measurement made during the down and upcast for a given depth (i.e. item #1 given to 0.5 m downcast and first 0.5 m duplicate discrete water samples, item # 10 given to 0.5 m upcast and second 0.5 m discrete water quality samples).  Duplicates will be taken from the same composite sediment for sediment inorganic, organic, and grain size (% silt-clay fraction) analyses.  Duplicates cannot have identical item #’s.  Duplicates will not be taken for benthic infaunal, USGS porewater bioassay, NWAS sediment toxicity bioassay, and chemistry fish tissue.  

9.1.c  Field blanks  Field blank samples will be collected once every two weeks in order to assess sample contamination during field sampling procedures.  DI Blank water will serve as water quality controls.  These blanks are to be processed after water column samples and physical measurements must be taken (i.e place YSI datasonde into DI Blank Carboy).  Sea washed sediments will serve as sediment controls and will be taken through identical field sampling protocol following detoxification of Van Veen Grab and composite bowl. 

9.2 Laboratory Quality Control Procedures

Routine quality control procedures such as instrument calibration, lab replicates for precision checks, sample spikes with internal standards, and external standards.  Refer to the online DEQ Quality Assurance Manual section 6.

10. PERFORMANCE AND SYSTEMS AUDITS

10.1 Field Audits

Lorraine Edmund, CEMAP’s EPA region 10 coordinator will accompany CEMAP crew in the field once during the field season.  

10.2 Laboratory Performance and Systems Audits

DEQ laboratories participate in Performance Evaluation Studies and are routinely audited by an EPA representative(s) from region 10.

11.  DATA ASSESSMENT

DEQ’s routine assessment of QC data and specified control limits are given in DEQ’s Quality Assurance Manual section 3.

12.  CORRECTIVE ACTION

When quality control limits or sample holding time are exceeded, routine corrective action will be followed as detailed in DEQ’s Quality Assurance Manual section 6.  

13.  SAFETY

13.1 Chemical Safety

Material Safety Data Sheets (MSDS) for the following chemicals are on file in OR CEMAP travel domcuments.

13.1.a  10% Buffered Formalin Solution  Formaldehyde is a suspected carcinogen and should be handled in a well-ventilated area.  Use extreme caution when handling.  Avoid breathing fumes and dermal contact. It is recommended that one person from each boat crew be fit tested for a full-face respirator prior to start of field season.  Special packaging and labeling of benthic infauna samples are required.  All buckets containing benthic infauna samples which are preserved in formalin must be labeled with a DOT hazardous cargo emblem signifying the MSDS flammability, corrosivity and health hazard characteristics for Formalin (see section 4.3.b.1).  

13.1.b  Dietrich’s Solution  Dietrich’s solution is a mixture of Glacial Acetic Acid, Formaldehyde, water and ethyl alcohol.  Again, use extreme caution when handling.  Avoid breathing fumes and dermal contact. All buckets containing fish pathology samples which are preserved in Dietrich’s must be labeled with a DOT hazardous cargo emblem signifying the MSDS flammability, corrosivity and health hazard characteristics for Formalin.  Dietrich’s preserved samples cannot be shipped UPS or Greyhound.

13.1.c  Concentrated Sulfuric Acid:  The Dissolved Oxygen kit contains concentrated sulfuric acid, which is highly corrosive.  Extreme caution should be exercised when handling this reagent. Flush eyes or skin with copious amounts of DI water in case of accidental contact.

13.1.d  Sodium Azide- The Dissolved Oxygen kit contains sodium Azide.  This reagent is toxic at the cellular level and penetrates through the skin during dermal contact.  Avoid contact with the skin by using nitril gloves during the Winkler titration.

13.2 Equipment Safety  

13.2.a  Van Veen- Use extreme caution when jaws of Van Veen are cocked open; avoid putting hands inside jaws when opened.  Avoid unsupervised hoisted Van Veen positions.  The grab may swing wildly when the boat rocks (waves or shift in crew position/weight).

13.2.b  Boom and winch system  Be alert when the boom is being operated with equipement.  Avoid allowing the boom to swing, by fixing the boom in the out position with the bolt when appropriate.

13.2.c  Trawling Exercise  Avoid tangling the trawl in the propeller.  Crew must stay in good communication.  Avoid getting feet or hands tangled in trawl rope as trawl is being deployed.  Use gloves when retrieving the trawl and have one manage the lines as they are pulled into the boat.    

13.3 Boating Safety  

OR CEMAP personnel attended a two-day US Coast Guard Boating Safely Seminar and were certified in July 2000, prior to sampling.  The following boat safety topics were discusses:  first aid, approved fire extinguishers, personal floatation devices, flares, horns, whistles, knots, channel markers, knots, and trailering.  Boat crew will carry knives in the event a line needs to be suddenly cut.  Crew avoid riding the bow except to throw the anchor line and at times, scout very shallow waters.  Several communication devices are on board: mouted VHF radio tuned into channel 13 (working) and 16 (Coast Guard), cell phone, digital GPS, and RADAR.  Crew will be alert to shifting field equipment.      
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TABLE 1:  OR CEMAP 2000 SITE LIST

	StationID
	LASAR #
	Station Name
	LatDeg
	LatMin
	LonDeg
	LonMin
	Depth (ft)
	Depth (m)
	USGS
	Description

	OR00-0001
	23983
	CRM 53.6
	46
	11.185
	-123
	10.837
	60
	18.3
	No
	South of Oak Pt.

	OR00-0002
	23984
	CRM 51.6
	46
	10.136
	-123
	12.973
	25
	7.6
	No
	Upstream of Wallace Island

	OR00-0003
	23985
	CRM 55.3
	46
	11.272
	-123
	8.440
	>40
	>12.2
	No
	North of Crims Island

	OR00-0004
	23986
	CRM 48.3
	46
	8.540
	-123
	16.474
	10
	3.0
	No
	North of Wallace Island

	OR00-0005
	23987
	CRM 61.6
	46
	8.777
	-123
	2.140
	46
	14.0
	No
	Barlow Pt.

	OR00-0006
	23988
	CRM 63.5
	46
	7.743
	-122
	59.915
	>40
	12.2
	No
	NE Lord Island

	OR00-0007
	23989
	CRM 65.0
	46
	6.852
	-122
	58.698
	35
	10.7
	No
	NE of Slaughter's Dike

	OR00-0008
	23990
	CRM 68.2N
	46
	6.122
	-122
	54.871
	4
	1.2
	No
	Longview Inlet

	OR00-0009
	23991
	CRM 68.2S
	46
	5.334
	-122
	55.393
	35
	10.7
	No
	East Ranier

	OR00-0010
	23992
	CRM 71.5
	46
	3.445
	-122
	53.203
	25
	7.6
	No
	Prescott Beach

	OR00-0011
	23993
	CRM 74.7
	46
	0.938
	-122
	51.477
	>40
	>12.2
	No
	North Kalama

	OR00-0012
	23994
	CRM 82.5
	45
	54.723
	-122
	48.613
	>40
	>12.2
	No
	Deer Island Slough

	OR00-0013
	23995
	CRM 85.2
	45
	52.633
	-122
	47.558
	>40
	>12.2
	No
	North St. Helens

	OR00-0014
	23996
	CRM 86.0
	45
	51.919
	-122
	47.282
	30
	9.1
	No
	South St. Helens (North of Sand Island)

	OR00-0015
	23997
	CRM 87.5
	45
	50.733
	-122
	47.173
	42
	12.8
	No
	Warrior Rock (North Sauvie Island)

	OR00-0016
	23998
	CRM 101.7
	45
	39.102
	-122
	45.783
	4
	1.2
	No
	Kelley Pt.

	OR00-0017
	23999
	CRM 102.3
	45
	38.719
	-122
	45.058
	70
	21.3
	No
	Downstream End of Hayden Island

	OR00-0018
	24000
	CRM 106.8
	45
	36.376
	-122
	40.474
	3
	0.9
	No
	Tomohawk Island Marina

	OR00-0019
	24001
	CRM 111.8
	45
	35.819
	-122
	34.140
	0
	0.0
	No
	North of west Lemon Island

	OR00-0020
	24002
	CRM 111.2
	45
	35.642
	-122
	34.906
	0
	0.0
	No
	SW of Lemon Island (PDX Tower to South)

	OR00-0021
	24003
	CRM 115.2
	45
	35.034
	-122
	30.119
	20
	6.1
	No
	N. Channel- Mid Government Island

	OR00-0022
	24004
	CRM 122.4
	45
	34.096
	-122
	21.969
	0
	0.0
	No
	East of Sandy River Mouth (1)

	OR00-0023
	24005
	CRM 122.5
	45
	34.118
	-122
	21.787
	0
	0.0
	No
	East of Sandy River Mouth (2)

	StationID
	LASAR #
	Station Name
	LatDeg
	LatMin
	LonDeg
	LonMin
	Depth (ft)
	Depth (m)
	USGS
	Description

	OR00-0024
	24006
	CRM 141.4
	45
	37.361
	-122
	1.074
	0
	0.0
	No
	Beacon Rock

	OR00-0025
	24007
	CRM 139.4
	45
	36.300
	-122
	3.159
	40
	12.2
	No
	East of Franz Lake

	OR00-0026
	24008
	CRM 126.3
	45
	33.335
	-122
	17.976
	0
	0.0
	No
	North of Reed Island

	OR00-0027
	24009
	CRM 133.5
	45
	34.470
	-122
	9.898
	20
	6.1
	No
	East of Phoca Rock (near boat ramp)

	OR00-0028
	24010
	CRM 125.7
	45
	32.745
	-122
	18.886
	15
	4.6
	No
	South of Reed Island

	OR00-0029
	24011
	CRM 128.8
	45
	33.022
	-122
	16.259
	0
	0.0
	No
	East of Reed Island

	OR00-0030
	24012
	CRM 134.3
	45
	34.874
	-122
	8.962
	30
	9.1
	No
	SW of Skamania I

	OR00-0031
	24013
	CRM 2.4
	46
	16.280
	-124
	2.689
	20
	6.1
	Yes
	Col. River Mouth: west of Jetty A

	OR00-0032
	24014
	CRM 3.7
	46
	15.552
	-124
	1.280
	70
	21.3
	Yes
	SW of Sand Island tower

	OR00-0033
	24015
	CRM 6.7
	46
	13.605
	-123
	58.681
	40
	12.2
	Yes
	East of Clatsop Spit

	OR00-0034
	24016
	CRM 14.9
	46
	14.782
	-123
	51.873
	5
	1.5
	Yes
	"North Shore" (E. of N. Astoria Bridge)

	OR00-0035
	24017
	CRM 19.7
	46
	16.978
	-123
	47.568
	0
	0.0
	Yes
	West of Grays Pt.

	OR00-0036
	24018
	CRM 7.8
	46
	13.921
	-123
	56.357
	18
	5.5
	Yes
	Mid-River between Hammond (OR) & Chinook Pt. (WA)

	OR00-0037
	24019
	CRM 15.1
	46
	14.520
	-123
	51.510
	25
	7.6
	Yes
	East of North Astoria Bridge

	OR00-0038
	24020
	CRM 12.4
	46
	14.036
	-123
	52.804
	60
	18.3
	Yes
	Pt. Ellice (SW of North Astoria Bridge)

	OR00-0039
	24021
	CRM 17.7
	46
	14.312
	-123
	47.377
	6
	1.8
	Yes
	North of Taylor Sands

	OR00-0040
	24022
	CRM 22.3
	46
	16.151
	-123
	42.762
	8
	2.4
	Yes
	North of Rice Island

	OR00-0041
	24023
	CRM 12.2
	46
	12.317
	-123
	52.892
	0
	0.0
	Yes
	Desdemona Sands (Downstream of Astoria bridge)

	OR00-0042
	24024
	CRM 16.8
	46
	13.340
	-123
	47.829
	0
	0.0
	Yes
	West Taylor Sands

	OR00-0043
	24025
	CRM 20.2
	46
	14.402
	-123
	43.942
	4
	1.2
	Yes
	SW of Rice Island

	OR00-0044
	24026
	CRM 24.1
	46
	15.831
	-123
	39.502
	20
	6.1
	Yes
	Altoona

	OR00-0045
	24027
	CRM 28.4
	46
	15.219
	-123
	33.731
	18
	5.5
	Yes
	East of Jim Crow Sands; West of Jim Crow Pt.

	StationID
	LASAR #
	Station Name
	LatDeg
	LatMin
	LonDeg
	LonMin
	Depth (ft)
	Depth (m)
	USGS
	Description

	OR00-0046
	24028
	CRM 17.4
	46
	12.761
	-123
	46.853
	45
	13.7
	Yes
	NW of Tongue Pt. Coast Guard Station

	OR00-0047
	24029
	CRM 23.8
	46
	13.336
	-123
	39.908
	17
	5.2
	Yes
	North of Green Marsh

	OR00-0048
	24030
	CRM 31.8
	46
	16.098
	-123
	30.110
	12
	3.7
	Yes
	North of Fitzpatrick

	OR00-0049
	24031
	CRM 35.2
	46
	14.944
	-123
	26.423
	46
	14.0
	Yes
	South of Price Island (S. Steamboat Slough entrance)

	OR00-0050
	24032
	CRM 36.3
	46
	14.137
	-123
	25.620
	>40
	>12.2
	Yes
	Channel- East Tenasillahe Island

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	Notes:
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	1) The river depths listed in this table are approximations of site depths based on 
	
	
	

	     NOAA navigational charts.  These depths are referenced to Columbia River Datum
	
	
	

	     (mean lower low water during lowest river stages).  It is important to note that the
	
	
	

	     depths listed in this table are only estimates, and may vary significantly from actual
	
	
	


TABLE 2:  CEMAP 2000 FIELD PARAMETERS, ANALYTES, AND REPORTING UNITS

________________________________________________________________________________
MEASUREMENT


UNITS


EXPRESSED TO 
NEAREST

________________________________________________________________________________

  Field Measurements

DO



mg/l; ppm



0.1


Salinity



ppt




0.1


pH



units




0.1


Temperature


(C




0.1


PAR



mE/m2/s



integer


Light Penetration

%




integer


Depth



meters




0.5


Secchi Depth


meters




0.5


Fish Lengths


cm




integer


(fork or total)

  Laboratory Analyses
   Sediment Chem:


Pesticides and PCBs

ng/g; ppb (dry wt)


0.01



21 PCB Congeners:

PCB No.    Compound Name
  8      2,4'-dichlorobiphenyl

 18      2,2',5-trichlorobiphenyl

 28      2,4,4'-trichlorobiphenyl

 44      2,2',3,5'-tetrachlorobiphenyl

 52      2,2',5,5'-tetrachlorobiphenyl

 66      2,3',4,4'-tetrachlorobiphenyl

101      2,2',4,5,5'-pentachlorobiphenyl

105      2,3,3',4,4'-pentachlorobiphenyl

110/77   2,3,3',4',6-pentachlorobiphenyl

           3,3',4,4'-tetrachlorobiphenyl

118      2,3',4,4',5-pentachlorobiphenyl

126      3,3',4,4',5-pentachlorobiphenyl

128      2,2',3,3',4,4'-hexachlorobiphenyl

138      2,2',3,4,4',5'-hexachlorobiphenyl

153      2,2',4,4',5,5'-hexachlorobiphenyl

170      2,2',3,3',4,4',5-heptachlorobiphenyl

180 2,2',3,4,4',5,5'-heptachlorobiphenyl

TABLE 2 (CON’T)

_______________________________________________________________________________

MEASUREMENT


UNITS


EXPRESSED TO 
NEAREST

________________________________________________________________________________

Pesticides and PCBs


ng/g; ppb (dry wt)


0.01



21 PCB Congeners:

187      2,2',3,4',5,5',6-heptachlorobiphenyl

195      2,2',3,3',4,4',5,6-octachlorobiphenyl

206      2,2',3,3',4,4',5,5',6-nonachlorobiphenyl

209 2,2'3,3',4,4',5,5',6,6'-decachlorobiphenyl



DDT and its metabolites

2,4'-DDD

4,4'-DDD

2,4'-DDE

4,4'-DDE

2,4'-DDT

4,4'-DDT

Laboratory Analyses
   Sediment Chem:


Pesticides and PCBs

ng/g; ppb (dry wt)


0.01



Chlorinated pesticides

other than DDT

Aldrin

Alpha-Chlordane

Dieldrin

Endosulfan I

Endosulfan II

Endosulfan sulfate

Endrin

Heptachlor

Heptachlor epoxide


     Hexachlorobenzene

PAHs



ug/g; ppm (dry wt)


0.01



Polynuclear Aromatic Hydrocarbons (PAHs)
Acenaphthene

Anthracene

Benz(a)anthracene

Benzo(a)pyrene

Biphenyl

Chrysene

TABLE 2 (CON’T)

_______________________________________________________________________________

MEASUREMENT


UNITS


EXPRESSED TO 
NEAREST

________________________________________________________________________________

Sediment chem (con’t)


PAHs



ug/g; ppm (dry wt)


0.01



Polynuclear Aromatic Hydrocarbons (PAHs)
Dibenz(a,h)anthracene

Dibenzothiophene

2,6-dimethylnaphthalene

Fluoranthene

Fluorene

2-methylnaphthalene

1-methylnaphthalene

1-methylphenanthrene

2,6-dimethylnaphtalene

Naphthalene

Pyrene

Benzo(b)fluoranthene

Acenaphthylene

Benzo(k)fluoranthene

Benzo(g,h,i)perylene

Indeno(1,2,3-c,d)pyrene


             2,3,5-trimethylnaphthalene
Metals



ug/g; ppm (dry wt)


0.01



Aluminum

Antimony (sediment, only)

Arsenic

Cadmium

Chromium

Copper

Iron

Lead

Manganese (sediment, only)

Mercury

Nickel

Selenium

Silver

Tin


              Zinc

Hg



ug/g; ppm (dry wt)


0.001

   Fish Tissue Chem:


Pesticides and PCBs

ng/g; ppb (wet wt)


0.01


PAHs



ug/g; ppm (wet wt)


0.01

TABLE 2 (CON’T)

_______________________________________________________________________________

MEASUREMENT


UNITS


EXPRESSED TO 
NEAREST

________________________________________________________________________________

Fish Tissue Chem (con’t)


Metals



ug/g; ppm (wet wt)


0.01


Hg



ug/g; ppm (wet wt)


0.001


% Lipids

  Water Quality Parameters:


NO2/NO3 - N


ug/l; ppb 



0.01
 


NO2 - N 


    ”




  ”


NO3 -N


    ”




  ”


Ammonia -N

                ”




  ”


PO4 - P


    ”




  ”


Chlorophyll a


    ”




  ”


Total Suspended Solids
mg/l




0.01

  Composited Sediment:


TOC 



%C




0.01


% Silt/Clay


%




0.01  


SedTox


% survival



integer

TABLE 3:  CEMAP 2000 MQO’s (Measurement quality objectives) for CEMAP 2000 Indicators.  Accuracy (bias) goals are expressed either as absolute difference (± value) or percent deviation from the "true" value; precision goals are expressed as relative percent difference (RPD) or relative standard deviation (RSD) between two or more replicate measurements.  Completeness goal is the percentage of expected results that are obtained successfully.
________________________________________________________________________________






  Maximum
        Maximum


Allowable
Allowable

Indicator/Data Type
Accuracy (Bias)
Precision
Completeness


Goal
Goal
Goal

________________________________________________________________________________

Sediment/tissue contaminant analyses:

  Organics
35%
30%
100%

  Inorganics
20%
30%
100%

Sediment toxicity
NA
NA
100%

Benthic species composition:

  Sorting
10%
NA
100%

  Counting
10%
NA
100%

  Taxonomy
10%
NA
100%

Sediment characteristics:

  Particle size (% silt-clay) analysis
NA
10%
100%

  Total organic carbon
10%
10%
100%

Water Column Characteristics:

  Dissolved oxygen
± 0.5 mg/L
10%
100%

  Salinity
± 1.0 ppt
10%
100%

  Depth
± 0.5 m
10%
100%

  pH
± 0.3 units
10%
100%

  Temperature
± 1.0 o C
10%
100%

  Transmittance
NA
10%
100%

  Secchi depth
NA
10%
100%

TABLE 3 (CON’T)


Maximum
Maximum



Allowable
Allowable
Indicator/Data Type
Accuracy (Bias)
Precision
Completeness


Goal
Goal
Goal

________________________________________________________________________________                                                                                                                                         

Water Quality Parameters:

  TSS
10%
30%
100%

  Chlorophyll a
10%
30%
100%

  Nutrients (nitrates, nitrites,
10%
30%
100%

    ammonia, and phosphate)

 Fish community composition:

  Counting
10%
NA
100%

  Taxonomic identification
10%
NA
100%

Gross pathology of fish
NA
10%
100%

TABLE 4. CEMAP 2000 QA/QC Samples and Measurement Procedures 

QA Sample Type

Data Generated


or Measurement
Frequency
for Measurement

Variable
Procedure
of Use
Quality Definition

________________________________________________________________________________________________                                                                                                                                                                                    
Sediment Toxicity
Reference toxicant
Each experiment       Variance of replicated

Tests


tests over time

Benthic Species

Composition:

    Sorting
Resort of sample
10% of each
No. animals found

 

tech's work
in re-sort

    Sample counting
Recount and ID of
10% of each
No. of count and ID

    and ID
sorted animals
tech's work
errors

Sediment Grain Size
Splits of a sample
10% of each
Duplicate results

(% silt/clay)

tech's work

Total Organic Carbon
Duplicates and
Each batch
Duplicate results

(TOC)
analysis of

and standard



standards

recoveries

Water Quality Parameters
  Hydrolab (similar):

  Dissolved oxygen (DO)
Water-saturated 
Daily
Difference between


air calibration

 probe value and saturation level

  DO
Air-saturated water
Weekly
Difference between


measurement

 probe value and saturation level

  Salinity
Seawater standard
Daily
Difference between 


(secondary st’d)

probe measurement and standard value


   pH
QC check with 
Daily
Difference between 


st’d buffers (7&10)

probe and standards

   Temperature
QC check against
Daily
Difference between 


st’d thermometer

probe and thermometer

    Depth
QC check against
Per use
Difference between


depth markings

probe measurement and 


on cable

standard marks

TABLE 4 (CON’T)

________________________________________________________________________________________________


QA Sample Type

Data Generated


or Measurement
Frequency
for Measurement

Variable
Procedure
of Use
Quality Definition

________________________________________________________________________________________________

Nutrients:
    N-species
Standards and 
Per batch
Relative accuracy and


duplicates

precision

    P-species
Standards and 
Per batch
Relative accuracy and


duplicates
 
precision

Chlorophyll a
Standards and
Per batch
Relative accuracy and


duplicates

precision

Total Suspended Solids
Duplicates
Per batch
Precision

(TSS)

Table 5.  CEMAP Target MDL’s (Method Detection Limits) for laboratory analyses 

INORGANICS (NOTE: concentrations in μg/g (ppm), dry weight)

Tissue
Sediments
Aluminum
10.0
1500

Antimony
not measured
0.2

Arsenic
2.0
1.5

Cadmium
0.2
0.05

Chromium
0.1
5.0

Copper
5.0
5.0

Iron
50.0
500

Lead
0.1
1.0

Manganese
not measured
1.0

Mercury
0.01
0.01

Nickel
0.5
1.0

Selenium
1.0
0.1

Silver
0.05
0.05

Tin
0.05
0.1

Zinc
50.0
2.0

ORGANICS (NOTE: concentrations in ng/g (ppb), dry weight)

Tissue
Sediments
PAHs
20
10

PCB congeners
2.0
1.0

Chlorinated pesticides
2.0
1.0

Total organic carbon (TOC)
not measured
100

WATER SAMPLES (NOTE: concentrations in mg/L, ppm)
Dissolved nutrients:
Water
NO2–N
 0.001

NO3-N
 0.001

NH4-N
 0.001

PO4-P
 0.001

Chlorophyll a
 0.0002 (based on 1.0-L filtered sample)
Total suspended solids (TSS)
 2.0

TABLE 6:  OR CEMAP 2000 SAMPLE COLLECTION, HANDLING, AND STORAGE 

	PARAMETER


	COLLECTION

FREQUENCY
	CONTAINER

TYPE
	LABEL
	FIELD

HOLDING
	LAB

STORAGE
	ANALYTICAL 

LAB
	SAMPLE 

HOLDING TIME

	Dissolved N

Nutrients
	1-3 depths/site

pending depth
	500 ml R poly 

250 ml minimum
	R#
	Acidified

Wet ice 
	Refrigerate

Inorg. Walk-in
	DEQ
	6 months

	Dissolved 

Ortho-Phosphate
	1-3 depths/site

pending depth
	250 ml DP poly

250 ml minimum
	DP#
	Dry 

Ice
	Frozen

Freezer #3 WQ
	DEQ 
	6 months

	Total Suspended

Solids 
	1-3 depths/site

pending depth
	500 ml TSS poly

250 ml minimum
	TSS#
	Wet

Ice
	Refrigerate

Inorg. Walk-in
	DEQ
	1 month

	Chlorophyll a
	1-3 depths/site

pending depth
	47 mm Petri dish
	Chl a#
	Dry

ice
	Frozen

Bob’s Freezer
	DEQ
	2 months

	Bacteria 

Sample
	Near surface
	250 ml square

Nalgene
	C# or S#
	Wet

Ice
	Refrigerate

Bob’s Frig
	ODH
	30 hours

	Benthic

Infauna


	1 sediment grab

per site
	1 gallon

freezer bags


	I#
	10% formalin,

5 gal. buckets
	Rescreened, into 70% ETOH
	DEQ


	2 weeks for alcohol transfer

	Sediment

Inorganics
	1 sediment composite per site
	500 ml polycarbonate jar
	L#
	Wet

Ice
	Frozen

Freezer#1 WQ
	DEQ
	1 year

	Sediment

Organics
	1 sediment 

composite per site
	500 ml 

glass jar
	L#
	Wet

Ice
	Frozen

Freezer#1 WQ
	DEQ
	1 year

	Sediment

% silt-clay
	1 sediment

composite per site
	250 ml

glass jar
	L#
	Wet 

Ice
	Refrigerated

Refrig. #1 WQ
	DEQ
	1 year

	Amphipod Toxicity Bioassay
	1 sediment composite per site
	Two ½ gal. 

Glass jars
	B#
	Wet

Ice
	Refrigerated

Inorg. Walk-in
	*NWAS
	28 days

	USGS Porewater

Toxicity Bioassay
	1 sediment composite, lower Columbia only
	One 1 gallon

Plastic jar
	U#
	Wet

Ice
	Refrigerated

Inorg. Walk-in
	*USGS
	7 days 

	Chemistry Fish Tissue
	1-2 target species composite per site
	Aluminum foil, 1 gal. freezer bags
	F#
	Dry 

Ice
	Frozen

Freezer#4 WQ
	DEQ
	1 year

	Fish

Pathology

	As observed
	Pathology cartriges
	Numbered

Cartridges 
	Dietrich’s 

Solution
	Dietrich’s 

Solution
	*NMFS, Seattle
	6 months


* These Sample Need Shipped


TABLE 7:  CEMAP YSI CALIBRATION CRITERIA 

________________________________________________________________________










Maximum



Frequency


Checked 

Acceptable

Instrument
of Check
Parameter
Against

Difference

________________________________________________________________________

YSI

Daily

Temperature
Thermometer

± 1(C





Salinity
Standard seawater
± 0.2 ppt





pH

pH buffer solution
± 0.1 pH units





DO

100% saturation
± 3.0%





Depth

Sea level 

± 0.2 m
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