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Title:   Distribution and seasonal habitat use of ESA-listed salmonid species in City of Portland tributary streams

Section 3. Project description

Provide project detail for headings a through g. 

a. Abstract

The proposed project is part of a larger project being conducted by the City of Portland’s Endangered Species Act Program to (1) inventory aquatic habitat in Portland watersheds, (2) determine distribution and seasonal habitat use patterns of ESA-listed salmonids in Portland watersheds, and (3) guide development of the city’s recovery plan for listed salmonids.  This proposal is for funding of seasonal sampling to determine the distribution and habitat use of listed salmonids.  This activity is an integral and necessary component of the city’s recovery plan for listed salmonids, and is therefore a high priority.  The recovery plan can not be fully developed until the current distribution, habitat use, and factors limiting distribution are recognized.  Findings may also serve as a basis for evaluations of specific recovery actions such as erosion control plans, environmental zoning, culvert replacement, etc.  

Portland watersheds currently provide or historically provided habitat for a number of ESA-listed and candidate races of salmonids.  Steelhead and chinook salmon utilize a number of streams, and historically utilized many more before access was blocked.  Cutthroat trout also occur in many Portland streams.  

We plan to conduct seasonal electrofishing in approximately 12 watersheds to determine distribution and seasonal use by listed salmonids.  We will sample in each “reach” designated during habitat surveys (a new reach is identified when landscape changes significantly, a major tributary enters, or a barrier to fish passage is encountered).  Although the primary focus of the project will be on listed salmonids, all species encountered will be enumerated, and an Index of Biotic Integrity (IBI) will be calculated for each reach.  Findings will be used directly to guide development of the City of Portland’s recovery program for listed salmonids.

b. Justification as high priority

Species at risk include steelhead, chinook salmon, and cutthroat trout.  Preliminary surveys have indicated that steelhead utilize Johnson and Tryon creeks (City of Portland, unpublished data).  Other streams remain largely unsampled.  Chinook salmon use the lower reaches of some streams as a refuge from the Willamette River.  Cutthroat trout are found throughout many streams in the Portland metropolitan area (Ward 1995; Friesen and Ward 1996; Friesen and Zimmerman 1999), and may still be present in many Portland streams.  Another native species that may be a more sensitive indicator of degraded conditions than listed salmonids is the torrent sculpin.  In the greater Portland area, torrent sculpin have been found only in relatively undisturbed reaches of a few streams (Ward 1995; Friesen and Ward 1996; Friesen and Zimmerman 1999).

The imminent risk to these species is continued development within Portland’s watersheds, which may result in further habitat degradation, stream blockages, chemical pollution, etc.  Development of the city’s recovery plan will reduce these risks by limiting activities that have the potential to affect listed species.  The recovery plan can not be fully developed without information collected from this proposed project.  The proposed strategy of surveying habitat, determining fish distribution and seasonal use patterns, and using this information to guide a recovery plan is recognized by the City of Portland, Oregon Department of Fish and Wildlife (ODFW), and National Marine Fisheries Service (NMFS) as achieving direct benefits to Portland’s fish populations.

The project will require coordination between the City of Portland, ODFW, and NMFS.  ODFW has already agreed to include this project in its ESA Section 4(d) application to NMFS.  Field work will be subcontracted to ODFW, precluding the need for a state collection permit.  Affected landowners are contacted prior to habitat surveys, and will be contacted again prior to implementation of this proposed work.  All coordination will be completed prior to sampling, which will commence in summer (July-August) 2001.  

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

Completion of the City of Portland’s recovery plan requires knowledge of the distribution and habitat use of ESA-listed salmonids.  The recovery plan will result in incentives and regulations necessary to ensure habitat restoration and protection.  Restored and protected habitat will become self-sustaining due to these regulations.

The objectives of the overall project, which are to (1) inventory aquatic habitat in Portland watersheds, (2) determine distribution and seasonal habitat use patterns of ESA-listed salmonids in Portland watersheds, and (3) guide development of the city’s recovery plan for listed salmonids, are measurable and quantitative.  Habitat characteristics will be measured, which will help identify areas to be protected and areas that are likely candidates for restoration.  Fish assemblages will be identified, and population sizes will be estimated for listed salmonids.  

Development of the recovery plan has obvious benefits to the long-term survival of listed salmonids in Portland streams.  In addition, findings from the proposed work can be used by the city immediately to help guide planning decisions; therefore, benefits to listed species may be immediate.

Although the proposed work will not directly result in extending habitat out from a core area, information collected will be used to prioritize such work in the future.  Some Portland streams contain excellent habitat for steelhead and cutthroat trout, but have limited access because of artificial barriers.  Some of these barriers are in the lowest reaches of streams.  Habitat and fish surveys will indicate priorities for removal of barriers, and confirm the ability of streams to support listed salmonids.

As mentioned above, the recovery plan will result in incentives and regulations developed by the City of Portland necessary to ensure restoration and protection of habitat utilized by ESA-listed species, primarily steelhead and cutthroat trout.  Protection of this habitat will be enforced by city regulations. 

The proposed project provides for significant cost-sharing.  The work is dependent on the first phase of the project, the habitat surveys.  These surveys are fully funded by the City of Portland.  Survey costs will total approximately $120,000.

The proposed project is part of a collaborative effort with ODFW and NMFS.  The City of Portland has funded ODFW to conduct the habitat surveys, and will subcontract with ODFW to conduct the fish inventories.  The city will work with NMFS and ODFW to develop the recovery plan for ESA-listed species.

The proposed project also has a synergistic effect with other actions.  The City of Portland and ODFW are currently collaborating on a project to evaluate habitat use and the effects of development on fish populations (especially juvenile salmonids) in the lower Willamette River.  This project builds on previous work conducted by ODFW in the lower Willamette River (Farr and Ward 1993; Ward et al.  1994).  The city’s recovery plan will include activities in the Willamette River, as well as in tributary streams.  Improved water quality in the lower Willamette River (through EPA superfund activities), improved guidance on bank and near-shore activities in the lower Willamette River (through the collaborative project), and improved guidance of activities in tributaries (through the proposed work) will combine to significantly improve conditions for listed species in the Portland area. 

The proposed fish inventories will also complete a major body of work conducted to date by ODFW, Clackamas County, the Unified Sewerage Agency of Washington County, and the Washington County Soil and Water Conservation District.  These agencies have completed fish and habitat surveys in streams within or near the Urban Growth Area, but outside of Portland.  Surveys of Portland streams will allow development of a comprehensive summary of the condition of urban streams in the greater Portland area, which will lead to increased protection of ESA-listed species throughout the area.

The proposed project is approved by ODFW.  ODFW has conducted all the surveys in the greater Portland area, and will conduct the proposed surveys through a subcontract.

d. Relationships to other projects 
As previously described, this project compliments the collaborative effort between the City of Portland and ODFW to evaluate habitat use and the effects of development on fish populations (especially juvenile salmonids) in the lower Willamette River.  Information garnered from the two projects, combined with information already collected in metropolitan area streams outside of Portland City limits, will significantly aid the recovery of ESA-listed salmonids in the Portland area. 

The proposed project will also serve as an important component of the Willamette Restoration Initiative (WRI).  One strategy of the WRI is to protect and restore riparian, terrestrial, and instream habitats and processes sufficient to support self-sustaining levels of associated native fish, aquatic species, and wildlife populations (WRI 2000).  Recommended actions to address this strategy include (1) establish science-based riparian protection guidelines, (2) inventory, map, and conserve priority fish and wildlife habitats in the Willamette Basin, and (3) support basinwide scientific investigations of how to restore floodplain function.  

This project is similar in scope and intent to many others currently funded under the Fish and Wildlife Program.  Numerous projects have been or are currently funded that take the approach of (1) collecting information on habitat and distribution of critical fish species in an area, and (2) using this information to guide recovery actions.  This project actually improves upon the design of many funded projects because we will have comprehensive information on habitat and fish assemblages before our recovery plan is finalized; therefore we will have a basis from which to evaluate recovery actions. 

In summary this proposal is designed to meet the stated objectives for not only the City of Portland but region-wide as well.  The strengths of the proposal are that it is connected to broader regional efforts such as the Northwest Power Planning Council’s Fish and Wildlife Program (Section 3) and Oregon Department of Fish and Wildlife regional objectives.  Among the important similarities are that the results can be linked to broader systemwide approaches, it will incorporate a coordinated implementation that includes not only research but monitoring and evaluation, and finally, is flexible enough to evolve over time.  Specifically elements of this proposal are tied to the 1994 Fish and Wildlife Program’s (Section 3) Coordinated Implementation, Research, Monitoring and Evaluation protocol.  Elements that are addressed include 3.1 (Coordinate Implementation of Fish and Wildlife Program), 3.1b (Implementation and Monitoring), 3.2 (Monitoring and Evaluation), and 3.2G (Dissemination of Research and Monitoring Information).

e. Proposal objectives, tasks and methods
Objectives 

One vision of the City of Portland is to “push past the minimum standards set by the Endangered Species Act to help attain the goal of recovering native fish” (City of Portland 2000).  To this effect, the Portland City Council has adopted a resolution to work with federal, state, regional, and local partners, and with the community to support the recovery of native salmonids.  

Objectives specific to the overall project being conducted by the City of Portland’s Endangered Species Act Program directly address the City’s vision: (1) inventory aquatic habitat in Portland watersheds, (2) determine distribution and seasonal habitat use patterns of ESA-listed salmonids in Portland watersheds, and (3) guide development of the city’s recovery plan for listed salmonids.  The final product will be a recovery plan with incentives and regulations developed by the City of Portland necessary to ensure restoration and protection of habitat utilized by ESA-listed species.

Although the three objectives are closely linked, funding is only being requested for sampling to determine distribution and seasonal habitat use patterns of ESA-listed salmonids in Portland watersheds.  Abundance, distribution, and seasonal habitat use will be measured by spring (April-May) 2002.


Tasks and Methods 

Objective 1.
Determine distribution and seasonal habitat use patterns of ESA-listed salmonids in Portland watersheds.

Task 1.1.
Conduct seasonal standardized electroshocking for fish in approximately 12 Portland watersheds.

Task 1.2.
Estimate abundance of listed salmonids in summer, and calculate an index of biotic integrity for each stream.

Task 1.3.
Determine seasonal habitat use patterns of listed salmonids in each stream.

Task 1.1

We will use a backpack electrofisher to sample each watershed within Portland city limits.  Sampling will be conducted each season for one year, beginning in summer (July-August) 2001.  All streams to be sampled will have been previously surveyed for aquatic habitat by ODFW (Moore et al.  1997).  Within each stream reach (delineated by significant landscape changes, major tributaries, or passage barriers) identified during habitat surveys, we will sample approximately 20% of the units of each habitat unit type (pool, riffle, glide), using independent random starting points for each habitat type in each reach (Hankin and Reeves 1988).  We will use the Moran-Zippen removal method estimator (Seber 1982) applied separately to each salmonid species or species age class.  If salmonids are captured during the first electrofishing pass in a unit we will conduct additional passes until no salmonids are observed (maximum of three passes; Armour et al.  1983).  

Unlike many salmonid surveys in recent years, we will use electrofishing rather than snorkeling as our primary censusing technique.  Reasons include (1) small size of some streams will preclude effective snorkeling, (2) water quality in some urban streams may preclude safe snorkeling, and (3) although ESA-listed salmonids are the primary focus of sampling, IBI estimates require counts of all fish species, many of which are not easily detected or identified by snorkeling.  Risks of injuring individual fish exposed to electrofishing will be minimized by following NMFS guidelines (NMFS 2000) and by using the field guides of Connolly (1996) to ensure maximum conservancy in the number of habitat units sampled and the number of passes conducted, while achieving reasonable precision in population estimates.  

Task 1.2

We will first sample each stream reach in summer (July-August) 2001, and results will be used to estimate abundance of salmonids and calculate an IBI (Karr 1981; Hughes et al.  1998).  Abundance for each salmonid species or age class will be estimated for each habitat unit type in each reach, then individual estimates will be summed to yield total abundance estimates for the entire reach (Hankin and Reeves 1988).  We will first determine if abundance within individual habitat units is significantly correlated (P < 0.05) with unit size (surface area).  If abundance and unit size are correlated, then abundance will be estimated as (abundance in sampled units x total surface area)/surface area in units sampled.  If abundance and unit size are not correlated, then abundance will be estimated as (abundance in sampled units x total number of habitat units)/number of habitat units sampled. 

Calculating an IBI for Portland watersheds is important because indicator species or populations may be insufficiently robust indicators (Hughes et al.  1998).  ESA-listed salmonids may not be the only, or even the best indicators of stream health.  Furthermore, data needed to calculate IBI’s are readily collected while electrofishing.  Hughes et al. (1998) developed a method to describe the biotic integrity of small Willamette Valley streams, which is applicable to streams in Portland.  We will calculate an IBI for each stream reach in summer.  The IBI scores will distinguish reaches with acceptable fish assemblages from marginally or severely impaired reaches.  IBI scores will be an additional tool to help identify reaches to be protected or restored. 

Task 1.3

When conditions permit, we will re-sample habitat units in autumn (October-November) 2001, winter (January-February) 2002, and spring (April-May) 2002.  Sampling only in summer may be inadequate to relate salmonid production to habitat.  Nickelson et al. (1992) found that production of wild coho salmon was probably limited by availability of adequate winter habitat, and habitat factors such as the amount of woody debris have been strongly correlated to the survival of over-wintering juvenile salmonids (Quinn and Peterson 1996).  It will also be necessary to document the presence or absence of salmonids in all seasons for the City of Portland to include appropriate incentives and regulations in its recovery plan.  

We may not be able to effectively sample all reaches each season.  Weather conditions, stream and watershed morphology, etc. may sometimes preclude sampling due to high flow or turbidity.  However, past efforts in the area have indicated that all sites can be sampled in summer, and most sites can be effectively sampled during other seasons (Friesen and Ward 1996; Friesen and Zimmerman 1999).  Sampling during winter and spring will generally be limited to collecting salmonids.  Moderately high flows or turbidity will preclude our ability to collect all species present (e.g., sculpins and lamprey); therefore IBI’s will be calculated for summer only.

f. Facilities and equipment
The facilities to be used for this project include agency offices for the City of Portland Endangered Species Act Program, Portland, OR; and the Oregon Department of Fish and Wildlife, Clackamas, OR.

All capital equipment needed for this project is already in possession of the agencies.  This includes ODFW computers with Pentium processors and all software necessary to analyze data and prepare reports.  Both the City of Portland and ODFW own backpack electrofishing equipment.  Vehicles are available through the state motor pool or GSA .
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University of Washington (Seattle, Washington)
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Employment History

May 1999 – Present:  City of Portland – Endangered Species Act Program
Fisheries Biologist  

Member of a core team to assist the City of Portland’s response to the Endangered Species Act.  Duties include drafting a scientifically defensible, integrated citywide approach to fish recovery.  Evaluating City programs and activities that impact salmon and their habitats.  Supervising fisheries and habitat surveys throughout the metropolitan area.  Assisting City Bureaus in negotiations with the National Marine Fisheries Service and other regulatory agencies under Section 7 consultations.  Program Manager for multi-year fish study in the Willamette with the Oregon Department of Fish and Wildlife. Program Manager for an Independent Science Review Team to provide scientific evaluation of updates to City programs.

October 1991 – May 1999:  Jamestown S’Klallam Tribe – Sequim, Washington

Timber, Fish and Wildlife Program Manager  

February 1990 – October 1991:  Port Gamble S’Klallam Tribe – Kingston, Washington

Fisheries Habitat Biologist 

Expertise

I have over twelve years experience as a fisheries biologist.  My expertise is in the area of habitat inventory and assessment, limiting factors analysis, juvenile salmonid life history research and habitat restoration in rivers and streams in the Pacific Northwest. I have used a variety of survey methodologies (electrofishing, trapping, seining) to determine species presence and seasonal habitat use of federal and state listed salmonid and trout species (chinook, coho, chum, pink, steelhead and cutthroat) in combination with habitat surveys and hydraulic and sediment transport analyses to develop restoration strategies.
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Hirschi, R.and M.J. Reed.  1998.  Salmon and Trout Life History Study in the Dungeness River.  Jamestown S’Klallam Tribe. Sequim, Washington. 

Reed, M.J. et al. 1997.  Recommended Restoration Projects for the Dungeness River: Recommendations from the Dungeness River Restoration Work Group.  Jamestown S’Klallam Tribe.  Blyn, Washington.
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Oregon Department of Fish and Wildlife
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Clackamas, OR  97015
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Humboldt State University (Arcata, CA)

M.S. Fisheries, 1985

Humboldt State University (Arcata, CA)

B.A. Zoology, 1978

Experience
1984-Present:
Oregon Department of Fish and Wildlife.  

(1) 1998-Present: Program Leader for Columbia River Investigations Program - Coordinate activities of ongoing departmental and interagency research projects, identify needs for and develop future projects, provide technical oversight to project leaders, and supervise project leaders and other program staff.  

(2) 1991-98: Project Leader for evaluation of the Northern Pikeminnow Management Program.

(3) 1988-91: Project Leader for evaluation of effects of shoreline development in the lower Willamette River on juvenile salmonids. 

(4) 1984-87: Project Biologist and Technician on various studies.

Expertise  

Coordinated and integrated activities of cooperating agencies; hired and supervised staff of project leaders, project biologists, and seasonal workers; designed field and laboratory sampling plans; analyzed wide variety of biological data; authored, edited, and reviewed scientific reports and peer-review articles.  Organized personnel from cooperating agencies to give symposia at fisheries conferences.  Developed and submitted proposals for numerous research projects to various funding sources.  Direct experience with methods and gears associated with habitat and fish surveys in streams, rivers, lakes, and reservoirs.
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