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Section 3. Project description

Provide project detail for headings a through g. 

a. Abstract

The proposed project is based on the urgent need to develop an accurate assessment of aquatic and wetland habitat condition in the lower Columbia River that will allow resource managers to make prudent, effective, science based decisions on protecting and restoring habitats critical to native species.  The Estuary Program has begun the assessment process but additional funding is required to complete the work so that protection and restoration work on critical habitats can move forward.  Under this proposed "early action" project, the Estuary Program will contract and partner with a consortium of organizations to develop highly accurate maps and condition assessments of the aquatic and wetland habitats of lower Columbia River from the mouth to Bonneville Dam at river mile 146 using a combination of satellite and airborne remote sensing imagery, field data from selected sites, and existing GIS data.

The general approach to implementing the project includes: acquiring satellite images at 5 and 15 meter resolution; conducting airborne hyperspectral image data collection at 1.5 meters resolution; collecting aerial videography; and using volunteers (citizens and agency experts) to gather vegetative data at selected sites to ground truth the aerial imagery.  The data will be analyzed at several scales of spatial and spectral resolution to provide a comprehensive, geographically-accurate dataset on basic tidal and freshwater habitat types, structure, and condition. The GIS maps developed from this process will then be used by the Estuary Program, its partners, and scientific experts to identify habitats critical to the life stages of native organisms such as salmonids.  Priorities for protecting and restoring critical habitats will be developed based on this assessment and potential projects identified. A systematic approach to protecting and restoring habitat based on this data set and maps will be developed to guide the  planning and implementation of all future habitat projects on the lower Columbia River. 

b. Justification as high priority

1.  It is recognized that the Columbia River estuary provides critical habitat to migratory juvenile salmonids. Unfortunately, the relationship between estuarine habitat and juvenile salmonid survival is complex and not well understood.  Because of this lack of knowledge, decisions regarding projects that impact habitat or affect the protection and restoration of habitat are often made without adequate scientific data.  This represents a critical but unknown risk to the 12 species of threatened and endangered salmonids which transit and/or utilize the estuary.  To develop the kind of information necessary to make timely, informed resource management decisions, this proposal needs to be implemented immediately.  In addition to helping fill several critical information gaps regarding habitat condition and extent, the project is a crucial part of a process that will result in the protection and restoration of habitat critical to native species. 

At the present time, there is considerable pressure to move forward with protection and restoration projects in the lower Columbia River because of ESA concerns and the Channel Deepening Project.  If this proposal is not funded until some future date, projects will likely be proposed and implemented using the existing inadequate knowledge base.  An important opportunity will be lost to use the current momentum to develop a more scientifically sound basis for making protection and restoration decisions which would be more clearly linked to salmonid and other natives species life cycle needs. 

2.  No permits or agreements are needed to implement this project

c. Rationale and relationship to criteria for high priority projects adopted in the 2000 Fish and Wildlife Program

The project is an innovative approach to assessing habitat.  Its use is necessitated by the shear size and scale of the main stem of the Columbia River and the difficulty of accurately assessing all of its associated habitat using traditional on the ground techniques.  It addresses the current lack of detailed habitat information and provides the kind of detail needed to make informed decisions regarding the condition of habitats and their relative significance to the river ecosystem.  It also allows scientists to collect massive amounts of data over a short time period (1 week) thus providing a snap shot in time and minimizing the effects of changing vegetative condition.  Finally, and perhaps most importantly, it is a timely way to address the urgent need for good data about the estuary, its habitat, and its importance to salmonids

We and the scientific community that have been associated with this project, strongly believe that we must have a much better understanding of how lower Columbia River habitats connect with each other and with the ecosystem as a whole before we can begin to understand the complex habitat needs of species such as salmonids which integrate a wide variety of habitat types over a considerable distance. Effective habitat protection and restoration in the complex Columbia River ecosystem requires a strong scientific underpinning. This technology appears to provide the best method for developing that type of information. If successful, this methodology should be applicable for other river systems and estuaries on the Northwest Coast. 

The project ties in well with the Draft 2000 Fish and Wildlife Program which states that its primary habitat strategy is to:  "Identify the current condition and biological potential of the habitat, and then protect or restore it to the extent described in the biological objectives".  It further states that:  "the estuary is an important ecological feature that is negatively impacted by upriver management actions and local habitat change.  While less is known about the potential for improvement in the estuary than is known about the potential for improvement in most other parts of the Columbia River Basin, there are indications that substantial improvements are possible and that these improvements may benefit most of the anadromous fish populations." 

In addition, the proposal fulfills the following biological criteria:

· The proposal will produce largely self-sustaining habitat after activities are completed; 

The aim of the project is to identify critical habitat and to prioritize potential protection and restoration projects.  It is envisioned that habitats protected and restored under this proposal will ultimately be largely self-sustaining.  In addition, in accordance with its Management Plan, the Estuary Program will set up monitoring processes and protocols to track success of restoration efforts.

· The proposal has measurable, quantitative biological objectives and will result in clear 

benefits to species survival;

The proposal has three objectives that are measurable:

1.  Develop a highly accurate habitat dataset and a set of GIS habitat maps for the lower Columbia River. 

2.  Identify critical habitats in need of protection and restoration.

3.  Develop restoration priorities and identify potential sites.

Implementing these three objectives and following through with actual protection and restoration efforts will undoubtedly result in benefits to species survival.  Because the relationship of estuarine habitat to the survival of the various salmonid species is not well understood and extremely complex, the level of the benefits to individual species will be difficult to quantify.  It is assumed, however, that as our knowledge of this complex interaction improves, we will also become better at assessing the impacts and benefits of habitat protection and restoration efforts.

· The proposal will connect patches of high-quality habitat or extend habitat out from a 

core area; 

'The project will develop highly detailed and accurate information about the extent and condition of Columbia River estuarine habitat.  Our goal will be to identify, protect, and restore a continuum of critical habitats throughout the study area that provide the attributes necessary for species survival.   One key reason that the Estuary Program is undertaking this effort is to be able to maximize the use of resources directed at restoration and protection by placing an emphasis on "connectivity" rather than restoration and protection of isolated, random parcels of land.

· The proposal will improve conditions in a 303d water-quality limited stream;  

The lower Columbia River is 303d listed for temperature, fecal coliform, dissolved oxygen, pH and toxics.  The protection and restoration of critical habitat will ultimately provide localized water quality benefits in the form of decreased summer temperatures, increased dissolved oxygen in the summer, and more stable pH.  It is unlikely that these localized benefits will result in measurable overall water quality benefits to a river the size of the Columbia, however, they will most certainly result in overall ecosystem benefits.   

· The proposal addresses a habitat enforcement issue and results in the protection of fish or wildlife habitat (including marine habitats of anadromous species). 

As noted earlier, it is the goal of this project to develop the information and processes necessary to protect critical fish and wildlife habitat of the lower Columbia River in perpetuity. .

The following considerations also apply to the project.  

· The project is a collaborative effort between a variety of organizations including:  US 
Fish and Wildlife, US Geological Survey, Oregon DEQ, University of Washington, Oregon Graduate Institute, Earth Design Consultants, Washington Fish and Wildlife, CREST, Sea Resources, Lower Columbia Fish Recovery Board, and local area watershed councils.  Several of the above organizations have pledged in kind support. As the data is developed and made available on GIS maps, we plan to expand the number of project partners to involve all parties interested in the process of prioritizing and targeting potential sites for protection and restoration projects. 

· The proposal is recommended by an action plan derived from a science-based assessment. 

The Lower Columbia River Estuary Program is one year into the implementation of its Comprehensive Conservation and Management Plan (CCMP) for the Lower Columbia River and Estuary. The plan, which contains 43 specific actions for improving the ecosystem of the lower Columbia River, was approved by Governor's Kitzhaber and Locke and EPA.  A key focus of early implementation work is to direct the program's limited resources towards the protection and restoration of critical habitat.  This decision was based on the results of a comprehensive 5 year water quality study of the lower Columbia River determined that as much as 70% of its important wetland habitat had been lost.  The decision is also based on the recommendations of a two year process to develop a long term ecosystem monitoring strategy for the lower river that identified the critical need for an accurate assessment of existing wetland habitat and gave it top priority for action. Finally, the recent focus on the importance of estuarine habitat to endangered and threatened juvenile salmonids (12 species pass through the estuary) has made the need to develop a better understanding of this complex relationship an immediate priority.

d. Relationships to other projects 
The project is a critical element in the effort to restore salmon runs in the Columbia River through habitat protection and restoration.  The project focuses on the mainstem of the lower Columbia River.  As such, it complements both the Oregon Plan and the Washington Salmon Recovery Planning efforts, both of which focus primarily on salmon restoration in the tributaries to the Columbia.  In addition, it will complement the work of watershed councils in the tributaries on the Oregon side of the river and WIRAs on the Washington side of the river, providing that connection between the tributaries and the mainstem.  The project is also an integral part of the salmon recovery plan of the Lower Columbia River Fish Recovery Board with a key section of that plan focusing on the mainstem and estuary.  In addition, research efforts underway by NMFS in the estuary and others all provide vital linkages in filling the information gaps that currently exist.  

e. Proposal objectives, tasks and methods
Objectives 

The goal of the project is to develop detailed habitat information for the lower Columbia River and estuary and use that information to provide basis for implementing a systematic, effective, and scientifically grounded critical habitat protection and restoration program.

The project has 4 main objectives.  They are:

1.  To develop a comprehensive, geographically accurate habitat dataset for the lower Columbia River and estuary using satellite imagery, high resolution hyperspectral imagery, videography, vegetative ground truthing, and existing GIS geographical data. 

2.  To develop highly accurate GIS habitat maps for the lower Columbia River and estuary that can be used by scientists, resource managers, local planners, and others for decision making purposes. 

3.  To assess the data using the latest techniques including landscape analysis for the purposes of identifying critical habitats and habitat attributes for salmonids and other native species.

4.  To develop protection and restoration priorities for identified critical habitat and identify potential project sites. 


Tasks and Methods 

The specific tasks for each of the four objectives are as follows: 

Objective 1: 

1.  Purchase LANDSAT TM imagery (color 28.6-m resolution) and IRS-1C panchromatic (black & white, 5.8-m resolution) of entire LCREP region.

2.  Use satellite images to establish control points for geocorrection and to classify basic habitat coverage and generate draft maps for the project area.

3.  Acquire additional GIS data coverage: digital elevation models, roads and other infrastructure, and hydrography for the project.

4.  Recruit 20 to 30 volunteers to assist with the field work.

5.  Train vegetation/substrate and GPS field teams to conduct ground truthing during aerial over flights.

6.  Contract to conduct hyperspectral data acquisition at 1.5-m resolution for the entire lower 

river.

7.  Use trained volunteers to conduct training site data collection immediately prior to, during and after hyperspectral flight.

8.  Use volunteers to collect radiometric data at time of hyperspectral flight to help characterize spectral images.

9.  Use volunteers to gather intensive ground control points, GPS data, and training site vegetative data.

10.  Coordinate with simultaneous color infrared and color videography image acquisition; use for image verification of satellite data if available.

Objective 2: 

1.  Process hyperspectral imagery for focus areas.

2.  Geocorrect images using global positioning system ground control points and geocorrected satellite image.

3. Develop accurate habitat classification using training site data and results of color infrared and color videography.

4.  Transfer the information into a GIS format so it is widely available to all interested parties. 

Objective 3:  

1. Use existing data and historic data to identify changes in habitat type and structures.

2. Conduct habitat assessment to identify critical functions and structures (existing, impaired, and absent) using such techniques as HGM and landscape analysis of classified high-resolution hyperspectral images in conjunction with latest data on juvenile salmonid usage of estuarine and riverine habitats. 

3. Conduct a workshop for regional habitat scientists to share the results of the analysis, to establish agreed upon criteria for identifying critical habitat, and to set up a habitat scientific advisory group. 

4.  Develop workshop summary which documents the use of the data, the processes and the thinking that go into the development of the criteria.  

5. Work with the advisory group to identify critical habitat for protection and restoration. 

6.  Document the entire process including image acquisition, image analysis, criteria development, and identification of critical habitat so that it can be repeated and/or used by others for similar projects. 

Objective 4:


1.  Assess current habitat conditions, species needs, and ownership to develop critical 

habitat protection and restoration priorities. 

2.  Work with government agencies, land owners, land trusts, and the public to develop

ways to protect and restore priority area. 

Discussion: The participation of Charles Simenstad, well known regionally and nationally for his research in estuarine functions and a recognized expert on the Columbia River estuarine ecosystem, lends great confidence to the ultimate success of this project.  He is a leading proponent of the use of hyperspectral imagery to identify and classify habitat and conduct landscape analysis to ascertain habitat condition and function.  Although it is a relatively new technology and little has been published, preliminary work done by Simenstad and Dr. Ralph Garono on floodplain habitat in the Hood Canal area has shown very promising results.  In addition, the Estuary Program contracted with Simenstad and Garono to conduct preliminary assessments of the Columbia River estuary using this technology last summer.  The results thus far are very encouraging.  The level of detail available is remarkable.  It is obvious that even small patches of vegetation such as small infestations of Purple loosestrife are readily discernable.  If we are to assume that shallow water habitat connectiveness is important to juvenile salmonids, this technology provides the kind of detail necessary to identify those critical features.  It also provides the kind of data necessary to identify habitat type at a level of detail that will allow both minute analysis as well as landscape analysis.  If we are to understand how native species such as salmonids interact with the continuum of habitats required by their life history, this level of detail is necessary. 

f. Facilities and equipment
Image Acquisition:

· The project will contract with Hyperspectral Data International located in Nova Scotia.  HDI owns and operates the Compact Airborne Spectrographic Imager (CASI) used to gather high resolution hyperspectral images. 

· The project will also contract with Ecotrust to provide the aircraft that acts as the aerial platform for the CASI.

Image Analysis:

· The project will employ the expert services of Earth Design Consultants to analyze the imagery and classify the habitat types.  A resume for Dr. Ralph Garono, wetland ecologist and principal investigator is attached.  At their facilities in Corvallis, Oregon Earth Designs maintains state of the art digital imagery analysis equipment. 

· The project will also contract with Charles Simenstad of the School of Aquatic and Fisheries Sciences at the University of Washington as co-principal investigator.  He will undertake the landscape analysis of the hyperspectral imagery and the vegetative data gathered at on the ground training sites.  Mr. Simenstad is a recognized expert in estuarine science and the importance of estuaries to juvenile salmonids. 
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Section 4. Key personnel

1.  Charles A. SIMENSTAD - Principal Investigator

Fisheries Biologist IV - Coordinator, WETLAND ECOSYSTEMS TEAM 

School of Aquatic and Fishery Sciences, Box 355020, University of Washington 

Seattle, Washington 98195-5020 USA   (206) 543-7185, -4650; FAX: (206) 685-7471 

E-mail: simenstd@u.washington.edu 

Education

B.S., 1969, Fisheries, University of Washington 

M.S., 1971, Fisheries, University of Washington 

Thesis title: The feeding ecology of the rock greenling, Hexagrammos lagocephalus, in the inshore waters of Amchitka Island, Alaska. 

Positions Held

· Fisheries Biologist II-IV, Fisheries Research Institute, University of Washington, November 1972 to present; Coordinator, Wetland Ecosystem Team, August 1990-present 

· Affiliate Staff Scientist, Battelle Pacific Northwest Laboratories, 1994-present 

· Fisheries Biologist II, Fisheries Research Institute, University of Washington, 1971-1972 

· Research Assistant, Fisheries Research Institute, University of Washington, 1969-1971

Honors and Positions

1993 University of Washington, PSO Award for Excellence
1994 Fellow, American Association for the Advancement of Science
1998-2001 Estuaries Editorial Board; Associate Editor, Habitat Restoration and Wetlands 

Research Interests-Expertise

· Estuarine and nearshore marine ecosystem structure and dynamics, focusing on trophic interactions, especially those of detritus-based food webs; use of stable isotopes to trace trophic pathways 

· Estuarine ecology and life history diversity of juvenile salmonid fishes, and predator-prey interactions with selected prey organisms such as epibenthic harpacticoid copepods and gammarid amphipods 

· Coastal wetland restoration ecology; functional assessment of restored, created and enhanced wetlands 

· Coastal ecosystem management, with emphasis on watershed influences on estuarine processes 

· Community ecology of nearshore marine fish assemblages of the North Pacific, especially related to structuring influence of predators 

Principal Current Research Activities

Juvenile salmon rearing in Restoring Wetlands of the Salmon River Estuary: Functional Development with Age; February 1998-December 2003; joint Washington Sea Grant Program and Oregon Sea Grant Program; Principal Investigator with Jeff Cordell (UW) and Daniel Bottom (US Natl. Mar. Fish. Serv.); $341,123 [to be supplemented] 

LMER Research in the Columbia River Estuary: The Role of Estuarine Turbidity Maxima (ETM) Processes Coupling Watershed, Estuary and Ocean; September 1994-August 2000; National Science Foundation-Land-Margin Ecosystem Program; Principal Investigator (with D. A. Jay, D. J. Reed, J. A. Baross, F. G. Prall, L. F. Small, L. J. Bledsoe, and A. Baptista); $3,000,000 

Hood Canal and Eastern Strait of Juan de Fuca, Summer Chum Estuarine Investigation; May 1998-September 2000; Point-No-Point Treaty Council; Principal Investigator; $34,382 

Development of a Conceptual Model to Assess Estuarine Influence on Recovery and Resilience of Salmon Populations in the Columbia River; February 1999-October 2000; NOAA-NMFS; Principal Investigator, UW portion of larger inter-institutional study; $24,500 

Publications:  Charles Simenstad has over 200 publications in estuarine research 

2.  Dr. Ralph Garono - Aquatic Ecologist - Principal Investigator

Wetland & Watershed Assessment Group 
Earth Design Consultants, Inc., 
800 NW Starker, Suite 31, 
Corvallis, Oregon 97330 
rgarono@earthdesign.com 

(541) 757-7896 
(541) 753-7991 FAX.

Assistant Professor 
Marine Resource Management Program in the College of Oceanic & Atmospheric Science, 
Oregon State University, Corvallis, OR

Education
B. S. (Biology) 1978-1982 Kent State University 

M. S. (Biology) 1983-1986 Youngstown State University -  Thesis: "A Survey of Trichoptera of Ohio Remnant Bogs and Fens" 

Ph.D. (Aquatic Ecology) 1986-1993 Kent State University -  Dissertation: "Phosphorus dynamics of plankton communities in Sandusky Bay, Sandusky Ohio: Examination of a contemporary hypothesis along a continuum of phosphorus availability."

Grants & Research Projects
2000 

· Using Invertebrates to Assess Estuaine Restoration Success Along the Oregon Coast 

· Feasibility study for implementing a GIS-based hydrologic/ sediment transport model on the Oregon Coast (Confederated Tribes of Siletz Indians) 

· Hyperspectral Mapping of Estuarine Vegetation along Hood Canal: Phase II 

· Hyperspectral Mapping of Estuarine Vegetation along the lower Columbia River (LCREP) 

· Landscape characterization of selected wetland sampling sites in the Willamette Valley, Adamus Resource Assessment, Inc. (ARA) 

Publications

Brophy, L. and R. J. Garono. 2000. GIS as a Tool for Watershed Assessment: Working Toward a Desktop Decision Support System. Proceedings of the 17th International Conference of The Coastal Society, Portland, OR USA. 592.

Garono, R. J., C. A. Simenstad, and R. Robinson. 2000. Using High Spatial Resolution Hyperspectral Imagery to Describe Eelgrass (Zostera marina) Landscape Structure in Hood Canal, WA. Proceedings of the 17th International Conference of The Coastal Society, Portland, OR USA. 582-591.

Garono, R. J. and L. Brophy. 1999. Using A Geographic Information System (GIS) To Prioritize Monitoring And Restoration Activities In An Oregon Coastal Watershed. Proceedings of American Water Research Association. 

3.  G. BRUCE SUTHERLAND -  Project Manager

EDUCATION


B.S.  University of Washington,  1969..............232 credits



Major:  Biological Oceanography


M.S.  Oregon State University,  1983................60 credits



Major:  Marine Resource Management 



Minor:  Business Management

EXPERIENCE

1.  Oregon Department of Environmental Quality  - 811 S.W. 6th   Portland, OR. 97204

TITLE:  Program Scientist for Lower Columbia River National Estuary Program

DATES:  April, 1997 to present

RESPONSIBILITIES: 

· Developing and implementing a long term aquatic ecosystem monitoring strategy for the lower Columbia River. 

· Developing a set of environmental indicators to track trends in the river health.

-     Developing habitat protection and restoration strategy 

2.   Washington Office of Marine Safety -  711 State Street,  Olympia, WA .98504

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.

4.  United States Peace Corps     Manila, The Philippines

TITLE:  Fish Culture Specialist

DATES:  November 1971 to April 1974     
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