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a. Abstract 
The proposed restoration project would reestablish and/or mimic Columbia River flows and reconnect Gibbons Creek to its historic Steigerwald Lake floodplain on the Steigerwald Lake National Wildlife Refuge near Washougal, Washington  The Steigerwald Lake floodplain was diked by the U.S. Army Corps of Engineers (USACE, Corps of Engineers) in 1965-1966 to provide protection to the Washougal residential, commercial, and industrial communities.  The USACE would conduct a feasibility study to determine the best methods for reconnecting the Columbia River to Steigerwald Lake, providing ingress/egress for spawning salmon utilizing Gibbons Creek, and rearing areas for juvenile salmon.  The current proposed action includes the following features:  construction of a channel connecting Steigerwald Lake with the Columbia River, installation of a controlled inlet/outlet structure capable of passing adult and juvenile salmonids between the Columbia River and Gibbons Creek, relocation of Gibbons Creek from the elevated channel to Steigerwald Lake, construction of interior levees along the upstream and downstream boundaries of the refuge in order to maintain the current level of flood protection for those boundaries outside the refuge, removal of an estimated 1,450 lineal feet of the current  elevated Gibbons Creek channel, and possible realignment of Gibbons Creek north of State Route 14.  Salmon species to benefit by the proposed action include Chinook, coho and chum salmon, winter steelhead, and Coastal cutthroat trout.  This project will also include topographic contouring to mimic historic conditions; restoration, enhancement and maintenance of 300 acres of seasonal and semi-permanent wetland and 60 acres of riparian forest to benefit  both wildlife and listed anadromous  fish by providing critical off-channel habitat; and monitoring to determine success of the various aspects of this project.  The U.S. Corps of Engineers will work with staff from the Ridgefield NWR Complex, USFWS Lower Columbia River Fisheries Program, and Washington Department of Fish and Wildlife in project design and implementation.  The US Geological Survey, Biological Services Division, will be responsible for fisheries monitoring, while the US Fish and Wildlife Service will be responsible for habitat and wildlife monitoring.  Because project lands are currently within the Steigerwald Lake National Wildlife Refuge, long term habitat management and protection will be assured..

b. Technical and/or scientific background

The Steigerwald Lake wetland area near Washougal, Washington, once consisted of a highly diverse, valuable mosaic of floodplain habitats, including emergent wetlands, seasonal wet meadows, riparian scrub-shrub, riparian forest, upland prairie and mixed oak woodlands, when it was historically connected to the Columbia river and flooded during periods of high water during the winter and spring freshet.  The floodplain channels, marshes and lakes at Steigerwald Lake were historically used by anadromous fish originating in Gibbons Creek and by other juvenile salmonids from throughout the Columbia River System as they passed through the area during their seaward migration.  Salmonid species including chinook, coho, and chum salmon and cutthroat trout likely reared in the tidal slough-backwater system of Steigerwald Lake for extended periods of time (Bicknell 1988).  Chum salmon also were reported to have used the lower reach of Gibbons Creek before construction of the Columbia River flood control levee described below (Washington Department of Fisheries, 1951).  

 The Corps of Engineers constructed a flood control levee in 1965-1966 to protect the areas of Washougal, the Port of Camas/Washougal Industrial Park, and the Steigerwald Lake area.  The levee isolated this area of floodplain wetlands from the Columbia River and created a barrier to anadromous fish that used Gibbons Creek.  This flood control project resulted in a reduction of anadromous fish populations in Gibbons Creek, a loss of rearing habitat and high water refuge for juvenile Columbia River salmonids, and a loss of detrital export from the Steigerwald Lake floodplain to the Columbia River.  

Salmon were only occasionally able to enter the waters of Steigerwald Lake, and then Gibbons Creek, to spawn, when Columbia River levels were high enough to allow fish passage through the outflow of Steigerwald Lake by way of a tidegate operated by the Port of Washougal Industrial Park staff.  The few juvenile salmon that hatched in Gibbons Creek and made their way into Steigerwald Lake were generally unable to reach the Columbia River, again because the only access through the levee was through the tidegate.

As part of a mitigation arrangement to partially compensate for fish and wildlife losses resulting from the Second Powerhouse at North Bonneville, the Corps of Engineers realigned the channel of Gibbons Creek onto an elevated dike.  This dike carried the creek through a diversion from the original Gibbons Creek, across Steigerwald Lake and into a natural cottonwood tree-lined channel, then into an 8-foot culvert through the Columbia River flood control levee, and into a fish ladder providing discharge of Gibbons Creek into the Columbia River.  The intent of that project was to improve fish passage between Gibbons Creek and the Columbia River.  The fish ladder provided better access to Gibbons Creek for coho salmon, steelhead, and cutthroat trout.  Chum salmon have not been observed using Gibbons Creek, and it is likely that chum salmon have not been able to negotiate the fish ladder.  

The elevated streambed is a straight channel that has an impervious liner to prevent leakage through the material used to construct the dike.  This supports scant aquatic vegetation, providing little rearing habitat and no spawning habitat for anadromous fish.  The Fish and Wildlife Service has many concerns with the elevated channel, including the loss of listed salmonids and poor water quality.  Adult steelhead have been observed passing over the spillway of the channel during periods of high Gibbons Creek water flows into adjacent pastures and the wetlands of Steigerwald Lake, where they are now isolated from access with either Gibbons Creek or the Columbia River and thus lost to this system.  When flows are lower than resulting in spillway flowage, the channel works adequately for fish passage.

An assessment of Gibbons Creek by the Washington Department of Ecology (WDOE) in 1996 found fecal coliform to exceed water quality standards, and higher than normal nutrients, turbidity and temperature.  Since that time they have nearly completed a water cleanup plan and monitoring plan for Gibbons Creek.  Because of the importance of Gibbons Creek to salmon and providing waters for the Steigerwald Lake basin, it is critical to ensure water quality monitoring is completed on a regular basis.  WDOE worked with Clark County to obtain a grant to establish a Monitoring Resource Center, which will serve citizen volunteer monitoring groups throughout the county (including Gibbons Creek) who want to volunteer their time in collecting water samples, conducting basic tests, and transferring samples to laboratories for analysis.  WDOE is also in final stages of developing a water cleanup plan and a monitoring plan for Gibbons Creek, but they currently have no funds for implementation.  WDOE Environmental Assessment Program has funded monthly sampling of Gibbons Creek for general water quality parameters which should provide good baseline data for August 2001-2002, but they have no funding beyond that point.  They will continue to look for funding to continue monitoring and cleanup.   We propose that funding be provided by BPA to enable monitoring continue.  

The US Fish and Wildlife Service has requested assistance from the Corps of Engineers  biological staff to examine alternatives to the existing Gibbons Creek alignment and facilities and arrive at a better, more feasible alternative.  At the same time, the Service is currently in the process of developing a Comprehensive Conservation Plan (CCP) for Steigerwald Lake National Wildlife Refuge, during which they are evaluating development and management actions for the next 15 years.  The Corps of Engineers has agreed to conduct a feasibility study and subsequent construction of facilities needed to reestablish and/or mimic Columbia River flows, and to reconnect Gibbons Creek to its historic Steigerwald Lake flood plain on the Steigerwald Lake National Wildlife Refuge.  

Several alternatives will be examined.  Using the Section 1135 Program, the Service is requesting a 25 percent cost-share of the project from BPA, while the USACE will provide 75 percent.  The proposed project would be contingent upon their recommendation and the Service’s decision during their CCP process that it is the most feasible alternative to pursue.  

The proposed project would involve construction of a channel connecting Steigerwald Lake with the Columbia River, installation of a controlled inlet/outlet structure capable of passing adult and juvenile salmonids between the Columbia River and Gibbons Creek, relocation of Gibbons Creek from the elevated channel to Steigerwald Lake, construction of interior levees along the upstream and downstream boundaries of the refuge in order to maintain the current level of flood protection for those boundaries outside the refuge, removal of an estimated 1,450 lineal feet of the current  elevated Gibbons Creek channel, and possible realignment of Gibbons Creek north of State Route 14.  

These actions would reopen the Steigerwald Lake wetlands and floodplain to the main Columbia River. The result of this action would be to allow the Columbia River to enter the floodplain during flood events and the spring freshets. Recent sampling conducted by the Fish and Wildlife Service has found high densities of subyearling chinook salmon in Franz and Arthur lakes, which are backwaters in the Columbia River floodplain located about 13 miles upstream of Steigerwald Lake.  Other rearing salmonids  been collected from these lakes include coho salmon, cutthroat trout and steelhead.  This information suggests that a restored floodplain ecosystem at Steigerwald Lake may also provide beneficial rearing habitat for juvenile salmonids from both the Columbia River and Gibbons Creek, by providing habitat for foraging and refuge areas for juvenile salmonids during high river flows. 

Upstream passage into Gibbons Creek would be improved for coho salmon and steelhead and cutthroat trout, and access would be restored to Gibbons Creek for chum salmon, a species which formerly used this stream.  

Just north of State Route 14, Gibbons Creek flows in a straight line before entering the refuge south of State Route 14.  The Corps of Engineers would investigate the feasibility of restoring that stretch of Gibbons Creek into a meandering stream channel, realigning it to provide connection away from the spillway and elevated channel toward another nearby entrance into Steigerwald Lake.  This would prevent the loss of adult and juvenile coho salmon, steelhead, and cutthroat trout that are now washed over the spillway during periods of high water, and it would also provide greater capability to trap sediments before Gibbons Creek flows into the Steigerwald Lake basin.

In addition to the reconnection of Steigerwald Lake to the Columbia River and Gibbons Creek to provide anadromous fish habitat, total ecosystem function of the floodplain area includes a need to conduct topographic contouring to mimic historic conditions; and to restore, enhance and maintain approximately 300 acres of seasonal and semi-permanent wetlands and 60 acres of riparian forest, which, in addition to improving forage and refuge habitat for juvenile salmonids, will benefit a wide array of wildlife.  

Off-channel wetlands offer many benefits to fish and wildlife in addition to improving water quality.   These wetlands provide a refuge for outmigrating salmonids smolts during flood events, provide food resources, and trap and filter sediments.  Wetlands provide habitats for such species as bald eagles, tundra swans, Canada geese, many species of ducks, and river otters.  Riparian habitats along streams and wetlands provide important elements for both fish and wildlife habitat and overall water quality.  Riparian habitat helps to stabilize stream banks, provides shade to cool water, and produces structure and coarse woody debris for invertebrate microhabitat and fish escape cover.  Riparian habitat also provides many benefits for a multitude of wildlife species – birds, mammals, reptiles and amphibians.   

c. Rationale and significance to Regional Programs
Benefits of Proposed Project to Real and Prudent Alternatives (RPA’s)

Benefits of the proposed project are described for the following Real and Prudent Alternatives (RPA’s) from the NMFS 2000 FCRPS Biological Opinion:

RPAs.  Action 7.  The proposed Steigerwald Lake project would help meet the requirement in this RPA for habitat measures that provide offsite mitigation.  This project would restore shallow water and wetland habitat along the Columbia River.  In addition, Steigerwald Lake NWR is a mitigation site for the Bonneville Dam Second Powerhouse project.

Action 152.  This action calls for the Action Agencies to coordinate their efforts and support offsite habitat enhancement measures undertaken by other Federal agencies, states, Tribes, and local governments by leveraging funding resources through cooperative projects, agreements, and policy development.  The proposed Steigerwald Lake Restoration project would be a cooperative project with the Corps of Engineers under its Section 1135 program.  


Action 157.  This action calls for improvement and restoration of tributary and mainstem habitat for Columbia River chum salmon between The Dalles Dam and the mouth of the Columbia River.  The proposed project has the potential to restore spawning habitat for chum salmon in Gibbons Creek.  It will also provide rearing habitat for newly emerged chum salmon fry in both Gibbons Creek and the Columbia River.


Action 158.  This Action requires the Corps and BPA to develop an action plan to rapidly inventory estuarine habitat, …and develop criteria for estuarine habitat restoration.  The proposed project would serve as an example of a restoration project that would be used to develop and refine the criteria for future estuarine habitat restoration projects.


Action 159.  The Action requires BPA and the Corps to develop a plan that addresses the habitat needs of salmon and steelhead in the estuary.  Restoration of tidally affected floodplain and channels in Steigerwald Lake would serve as an example of a project that addresses several major habitat needs of anadromous fish in the estuary and lower Columbia River: reconnection of spawning and rearing habitat in tributaries with the mainstem river; restoration and reconnection of floodplain habitat with the Columbia River; restoration of rearing habitat and high flow refugia for juvenile salmonids; and restoration of macrodetritus input to the riverine/estuarine system.


Action 160.  This Action would result in development and implementation of an estuary restoration program to protect and enhance 10,000 acres of tidal wetlands and other key habitats in the lower 46 miles of the Columbia River.  It also directs the Corps to seek funding for Federal share of the program and the BPA to provide funding for the non-Federal share.  This project is located upstream of river mile 46, but we recommend that it be considered as part of the program to enhance tidal wetlands and other key habitats for several reasons.  The Conservation of Columbia Basin Fish Basinwide Recovery Strategy for estuary protection and restoration considers the river reach from Bonneville Dam (River Mile 146) to the ocean as the Columbia River Estuary.  The Lower Columbia River Estuary Program (LCREP) was accepted into the National Estuary Program (NEP) in 1995. The U.S. Environmental Protection Agency established the NEP under the authority of the Clean Water Act to protect estuaries of national significance that are threatened by degradation caused by human activity.  The Clean Water Act extends the definition of estuary to include tidally influenced rivers.  The LCREP defines the estuary as the mainstem Columbia River from the Pacific Ocean to Bonneville Dam at River Mile 146 because of the far-reaching effects of the ocean’s tides.  We also believe that it would be logical to restore habitat throughout the lower Columbia River since migrating fish must travel through the entire reach of river.  The Corps of Engineers has already conducted preliminary investigations on the feasibility of this restoration project to provide the Federal portion of its funding.


Action 161.  Action 161 calls for the Corps and BPA between 2001 and 2010 to fund a monitoring and research program to address estuary objectives of the NMFS’ Biological Opinion for the FCRPS.  Monitoring and evaluation proposed for this project would immediately contribute to this effort by providing baseline information on fish use of the project site before restorative actions.  This information would be closely coordinated with the NMFS and the Lower Columbia River Estuary Partnership to ensure that it addresses the estuary objectives.

Regional Programs
The proposed Steigerwald Lake and Gibbons Creek restoration project would address many goals, objectives, and strategies contained in Regional Programs that have been developed to recover anadromous fish in the Columbia River System.

Northwest Power Planning Council Fish and Wildlife Program

The proposed project would meet the strategies and objectives of the Northwest Power Planning Council’s (NPPC) Fish and Wildlife Program.

Strategies:  The Steigerwald Lake Restoration Project is designed to meet the Fish and Wildlife Program’s primary habitat strategy, which is to identify the current condition and biological potential of the habitat, and then protect or restore it.  Improvement of fish passage and restoration of the former stream channel will restore spawning and rearing habitat for anadromous salmonids.  The proposed project will also restore floodplain rearing and refuge habitat for juvenile salmonids along the mainstem Columbia River.  

Objectives:
The proposed project addresses the following NPPC provisional biological objectives for environmental characteristics at the basin level.


Objective 2.  Protect and restore freshwater habitat for all life history stages of the key species.  Protect and increase ecological connectivity between aquatic areas, riparian, zones, floodplains and uplands.   The proposed project addresses several specific tasks that are described to meet this objective.  These include:  1) increase the connections between rivers and their floodplains, side channels and riparian zones; 2) manage riparian areas to protect aquatic conditions and form a transition to floodplain terrestrial areas and side channels; and 3) reconnect restored tributary habitats to protected or restored mainstem habitats, especially in the area of productive mainstem populations.  This project will increase the connection between the Columbia River and the presently isolated floodplain at Steigerwald Lake.  Riparian areas will be enhanced/reestablished along the shorelines of Gibbons Creek and Steigerwald Lake.  Habitat in Gibbons Creek will be improved and restored, and connected to the Columbia River to improve fish movement between the creek and the Columbia River and its floodplain.


Objective 3.  Allow patterns of water flow to move more than at present toward the natural hydrographic pattern in terms of quantity, quality and fluctuation.  The main task addressed by the proposed project is to allow for seasonal fluctuations in flow in an area that has been isolated from natural hydrographic changes by a flood control levee since 1966. 


Objective 4.  Increase energy and nutrient connections within the system to increase productivity and expand biological communities.  The proposed project would address this need by reconnecting the Gibbons Creek, Steigerwald Lake, and the Columbia River.  This project is also intended to replace the monoculture of reed canarygrass that dominates portions of  Steigerwald Lake with a more diverse assemblage of vegetation native to the Columbia River floodplain.  


Objective 5.  Allow for biological diversity to increase among and within populations and species to increase ecological resilience to environmental variability.  This project would maintain and enhance habitat conditions for naturally spawning populations of coho salmon, steelhead, and cutthroat trout in Gibbons Creek.  It also has the potential to restore spawning habitat and access to this habitat for chum salmon, which formerly used this stream.

Objective 6.  Increase genetic connections and gene flow within the ecological system to facilitate development, expansion and protection of population structures.  The proposed project would help to meet this objective by increasing available spawning and rearing habitat for lower Columbia River for chum salmon.

Objective 8.  Enhance the natural expression of biological diversity in salmon and steelhead populations to accommodate mortality and environmental variability in the ocean.  Increased populations of coho and chum salmon and steelhead and cutthroat trout in the Gibbons Creek watershed would contribute to the biological diversity of these species in the Columbia River System.

Subbasin Habitat Priorities

The proposed project has been identified as a high priority need in the Lower Columbia River and Columbia Estuary Subbasin Summary report’s Bonneville Tributaries Subbasin Stock Summary and Habitat Priorities.  This report specifies the following as a high priority Restoration Action to address floodplain condition limiting factors: “Reconnect floodplain habitat in the lower end of Gibbons Creek and on the Columbia River floodplain at Steigerwald Refuge.”  It also includes the following as a Preservation Action for floodplain condition limiting factors: “Reconnect and preserve off-channel and side channel habitat and associated wetlands wherever they occur. Lower Gibbons Creek, Steigerwald Refuge, Franz Lake, and Grenia Creek wetlands are priorities.”  The proposed project is intended to address these high priority actions.

In the Research, Monitoring and Evaluation Section of the Lower Columbia River and Columbia River Estuary Subbasin Summary, the Washington Department of Ecology currently has ambient monitoring sites on major tributaries on the Washington side of the Columbia River.  The Department of Ecology supports monitoring efforts along the lower Columbia River, and the project includes monitoring water quality of Gibbons Creek at various points in its watershed above where it enters Steigerwald Lake.

The Steigerwald Lake project has been designated a medium priority need to address the Biological Processes limiting factors.  The Priority Restorative Action recommended for lower Gibbons Creek is to remove invasive, non-native vegetation and replace it with native species.  The proposed project would provide for greater capability to manage the Steigerwald Lake wetlands to favor native species of plants and to reduce the presence of reed canarygrass.  This would be accomplished by, among other actions, increasing the period of deeper inundation of Steigerwald Lake, which would reduce the area with favorable shallow water conditions for reed canarygrass. 

The Bonneville Tributaries Subbasin – Limiting Factors Analysis, Washington State Conservation Commission, 2000.  This analysis notes that there is a limited amount of lower gradient habitat for spawning and rearing of anadromous salmonids in tributaries between Bonneville Dam and Portland. This report indicates that railroads, State Route (SR) 14, dikes, and other artificial structures have reduced or eliminated access to some of the most productive habitat within the Subbasin, and have reduced overall habitat quality.  The proposed relocation of Gibbons Creek would reestablish lost habitat on the upstream side of SR 14.  Fish passage for anadromous fish, especially chum salmon, into Gibbons Creek would be improved.

The limiting factors analysis also highlighted the limited amount of low gradient floodplain and side-channel habitat available within the Bonneville tributaries subbasin. Transportation corridors and other development along the Columbia have reduced or eliminated already limited floodplain habitat in many of these stream systems.  The Steigerwald Lake restoration project would reestablish the connection between a diked and isolated floodplain area and the Columbia River.  

Conservation of Columbia Basin Fish Basinwide Recovery Strategy

The Conservation of Columbia Basin Fish Basinwide Recovery Strategy for estuary protection and restoration includes a floodplain restoration component.  This identifies removal of structures that inhibit the restoration of floodplain habitat as a means to achieve this goal.  Partial removal of the levee that now isolates the Columbia River floodplain at Steigerwald Lake would meet this part of the Action Plan. It should be noted the river reach from Bonneville Dam (River Mile 146) to the ocean is considered as the Columbia River Estuary in the Basinwide Recovery Strategy.

Lower Columbia River Estuary Program

The Lower Columbia River Estuary Program (LCREP) Management Plan includes 43 actions for the Lower Columbia River Estuary.  This Management Plan includes the following habitat related actions that are relevant to the proposed Steigerwald Lake Restoration project: 1) Protect, conserve and enhance identified habitats, particularly wetlands, on the mainstem of the lower Columbia River;  2) Restore 3,000 acres of tidal wetlands along the lower 46 river miles to return tidal wetlands to 50% of the 1948 level; 3) Monitor the effectiveness of habitat protection, restoration and mitigation projects.

The proposed project would help meet the goal of protecting, conserving and enhancing wetlands along the mainstem lower Columbia River by returning the diked and isolated area at  Steigerwald Lake to its former condition, which included tidal channels and emergent marsh.  Although Steigerwald Lake is located upstream of River Mile 46, we believe that restoration of tidal channels and wetland habitat at this site will benefit anadromous fish resources by providing rearing habitat and a refuge from high flows for juvenile fish.

d. Relationships to other projects 
The US Fish and Wildlife Service is a participant in BPA funded project number 1999-003-001, Evaluate Spawning for Fall Chinook and Chum Salmon Just Below the Four Lowermost Columbia River Mainstem Dams.  This is a joint study between the Oregon Department of Fish and Wildlife, Washington Department of Fish and Wildlife, and Fish and Wildlife Service.  Based on previous work done for this study, several needs have been identified.  One habitat need is to survey the entire mainstem Columbia River downstream from Bonneville Dam to identify areas outside the Ives/Pierce Island complex that may be used by Lower Columbia River fall chinook, bright fall chinook, or chum salmon for spawning/rearing.  Monitoring proposed for the restored spawning and rearing habitat in Gibbons Creek in the Steigerwald Lake floodplain would help address this need.  The Ives Island reach of the Columbia River near Bonneville Dam is a major study area for Project 1999-003-001.  Subyearling fall chinook and chum salmon produced in the Ives Island reach are likely to the reconnected Steigerwald Lake flood plain for rearing and refuge.  Reconnection of this area to the Columbia River would influence the survival of juvenile chum and chinook salmon produced in the Ives Island reach.

The US Fish and Wildlife Service presently has a study under Bonneville Power Administration project number 2000-012, Evaluate Factors Limiting Columbia Gorge Chum Salmon Populations.  One objective of this project is to enhance and restore chum salmon production in both Hamilton and Hardy creeks, and in nearby tributaries.  Chum salmon produced in these streams will benefit from the increased rearing habitat and refuge from high river flows provided by reconnecting the Steigerwald Lake floodplain to the mainstem Columbia River.  This would also benefit the Washington Department of Fish and Wildlife’s efforts to reestablish chum salmon in other lower Columbia River tributaries such as Duncan Creek.

Sandy River Delta Plan and EIS, 1996 and Sandy River Watershed Analysis, Columbia Gorge National Scenic Area, 1995. 

The proposed Columbia River reconnection project to Steigerwald Lake would supplement similar activities across the Columbia River at the Sandy River Delta, where the US Forest Service plans to restore wetlands, riparian forest, shrub-scrub, upland forest and upland meadow habitats, and are considering breaching levees and dikes to restore sloughs and backwater channels.  Discing of reed canarygrass on selected areas of the wetlands were initiated during the summer of 2001.

e. Project history

This is a new project.  Past accomplishments by the U.S. Fish and Wildlife Service that contribute to achieving the goal of the project are summarized in Section 2.
f. Proposal objectives, tasks and methods

The overall project objective is to reconnect Columbia River flows to the Steigerwald Lake floodplain, to reconnect Gibbons Creek with Steigerwald Lake and then to the Columbia River, and to restore/enhance wetlands and riparian communities associated with this floodplain habitat.  This would improve salmonid fisheries access/egress and rearing habitat  within the Steigerwald Lake and associated wetlands, particularly for juvenile salmonid fish, including coho and chum salmon, winter steelhead and coastal cutthroat trout which historically utilized such backwater habitats for foraging and rearing activities.  The proposed project would strive to more closely mimic natural floodplain conditions.  It would also restore riparian and wetland ecosystem functions as part of the Steigerwald Lake floodplain.

Planning and Design Phase
Objective 1.  Plan restoration elements to restore Columbia River flows and Steigerwald Lake floodplain (Phase 1 of 2 Phases).  Complete by September 30, 2003.​​​​​​​

Task a.   Conduct a feasibility study to determine the potential of the proposed project to restore juvenile salmonid access to and enhance the habitat of  the channels and marshes of Steigerwald Lake and Gibbons Creek.

Methods:  U.S. Army Corps of Engineers (USACE), using Section 1135 cost-share funds, will conduct a feasibility study to determine the potential of the proposed project to restore juvenile salmonid access to and enhance the habitat of  the channels and marshes of Steigerwald Lake and Gibbons  In order to initiate this action, the USFWS needs to obtain a letter from a sponsor for the project and provide a letter of support from the Service.  Three alternatives will be investigated.  Alternative 1 would be No Action.  Alternative 2 would entail construction of an inlet/outlet structure and stream channel connection between the Columbia River and Steigerwald Lake floodplain, construction of interior levees to an approximate crest elevation of 24’ NGVD,  plus removal of a 1450’ section of the elevated Gibbons Creek channel. Alternative 3 would encompass Alternative 2 except that the interior flood control levees would be evaluated based upon a crest height comparable to those for the existing main flood control levees. The feasibility study would include such items as contour mapping and potential acreages at different water elevations, channel locations, breach size/location, potential benefits/concerns to anadromous fish, potential impacts on negative landowners, economic benefits.  

Task b. Develop a NEPA document along with feasibility study described above.

Methods:  USACE, using Section 1135 cost-share funds, conducts  NEPA process with public input, provide EA and JARPA documents to State and Federal agencies, coordinate with local landowners, obtain permits,  consult with archaeological and cultural resources agencies, and consult with NMFS and USFWS on ESA issues.  Complete by September 30, 2003.

Objective 2.  Improve fish passage of upstream Gibbons Creek.  Complete by September 30, 2003. 

Task a.  Evaluate feasibility and cost to remove barriers to salmon movement in Gibbons Creek upstream of Steigerwald Lake.

Methods:  U.S. Fish and Wildlife Service (USFWS) fisheries biologists will evaluate the feasibility and cost to remove barriers to upstream salmon migration to spawning habitat.  

Funds for barrier removal will be requested in the next BPA funding cycle if needed.

Objective 3. Obtain wetland and riparian community information over a five year period, to include baseline and after project information.  Plans will be completed by March 30, 2003.

Task a.  USFWS will develop monitoring plans to assess wetland and riparian vegetation.  Plans will be used to obtain baseline information and to use during the post construction phase of the project to enable assessment of the success of the components of the project.  Techniques will use the vegetative collection methods developed for use at Ridgefield NWR for wetland and riparian habitats.

Objective 4. Obtain selected wildlife survey information  over a five year period, to include baseline and after project information.  Plan to be completed by March 30, 2003.

Task a.  USFWS will develop a monitoring  plan to determine baseline and subsequent wildlife use of various habitats of the refuge.  These data can be used to evaluate the degree of success which the project has achieved.  Monitoring objectives are described in the Monitoring and Evaluation Phase, Objective 5.  Wildlife to be surveyed will include birds, mammals, and herpetofauna.

Objective 5.   Plan restoration elements to restore Columbia River flows and Steigerwald Lake floodplain (Phase 2 of 2 Phases).​​​​​  Complete by  September 30, 2004.

Task a.  Develop plans and specifications to restore Columbia River water flows to the Steigerwald Lake floodplain.  The below projects are those anticipated to be the ones to be proposed as a result of the feasibility study identified under Objective 1, Task a. 

Methods:  USACE  engineers, working with USFWS staff as appropriate, will develop construction drawings for the following projects:

· Construction of a controlled inlet/outlet structure to allow controlled ingress of Columbia River flows to a predetermined level, currently estimated at 18-20’ NGVD, and to allow for control of water levels in Steigerwald Lake.

· Construction of an inlet/outlet channel connecting the Columbia River with Steigerwald Lake.

· Construction a fish passage facility at the inlet/outlet structure to allow for juvenile salmonid egress and adult salmonid ingress to Gibbons Creek and Steigerwald Lake.

· Construction of interior levees along the upstream and downstream boundaries of the refuge in order to maintain the current level of flood control protection for those properties outside the refuge.

· Removal of an estimated 1,450 lineal feet of the current elevated Gibbons Creek channel.

· Realignment of Gibbons Creek north of State Route 14.

Construction/Implementation Phase

Objective 1.  Restore native plant communities in 300 acres of wetland areas by controlling the monotypic non-native reed canarygrass, planting wet meadow vegetation, discing and water management.  This will re-establish a mosaic of native wet meadow vegetation along the wetland shorelines  (0-2 feet in water depth) and native emergent vegetation in the areas of 2-4 feet of water.  The improved biological diversity of the aquatic vegetation will increase the structural diversity of the plant components, providing a more diverse vegetative substrate.  This will result in an increase in the diversity and biomass of aquatic invertebrates and subsequent food base for juvenile salmonids using the wetlands for rearing.  It will also contribute significantly to the restoration of the floodplain ecosystem functions of the restored Steigerwald Lake.

 Task a.  Implement  canarygrass control program to include spraying Rodeo, discing, winter flooding, and early summer dewatering.   

Project will be ongoing throughout the length of the project.

A contractor or additional refuge staff will be required to accomplish this task.

Task b.  Plant wet meadow vegetation  such as Deschampsia, Agrostis, Glyceria, and Alopecurus along shallow wetland shorelines (approximately 100 acres).

Native wet meadow plant seeds will be planted after site preparation to include spraying Rodeo, discing, and ground smoothing.  Project will be completed by September 30, 2005.

A contractor or additional refuge staff will be required to accomplish these tasks.

Objective 2.  Restore approximately 60 acres of riparian vegetation along shorelines of Gibbons Creek and scattered locations around Steigerwald Lake wetlands.  These include understory areas of mature cottonwoods along Gibbons Creek, which have been heavily invaded by the aggressive non-native Himalayan blackberry.  Improvements to existing poor quality riparian vegetation and planting new stands at scattered locations around Steigerwald Lake wetlands will improve the rearing areas for use by juvenile salmon, by provide shading and organic debris (and subsequent increase in invertebrate populations) to the aquatic bottom.  This project will be continued on an annual basis, continuing throughout the project.  

Task a.  Remove blackberry and other competitive vegetation from understory under existing cottonwood stands in preparation for plantings of riparian trees and shrubs, and of native grasses.  Removal will be accomplished by a combination of bulldozing and herbicide (Garlon) application to regrowth. 

A contractor or additional refuge staff will be required to accomplish this project.

Project will be ongoing throughout the length of the project.

Task b.  Plant riparian trees such as cottonwood and ash, and shrubs such as willow, spirea, red-osier dogwood, etc., by hand, using cuttings, and bare root or potted plants.  Some plantings will be done under existing cottonwood forest areas, and some will be along areas of herbaceous vegetation along wetland shorelines.  

A contractor will be required to accomplish this project.

Project will be ongoing throughout the length of the project.

Task c.  Stimulate natural regeneration of cottonwood and willow along 5 acres of shorelines.  This is done by scraping reed canarygrass and its roots to a 1-foot depth with an excavator in the spring, exposing the ground as a seedbed for cottonwood and willow, and to the opportunity for existing wetland plant seeds to germinate and grow without competition from reed canarygrass.  Subsequent natural watering has resulted in successful establishment of these riparian plants, with a variety of moist story plants as an understory.  This technique, developed by the USACE, appears to be showing success in the Salmon River bottoms, and we believe it has a likelihood for success along the Steigerwald Lake shoreline.  

This task would be accomplished by a contractor, during FY 2005.

Objective 3.  Restore hydraulic function to Steigerwald Lake floodplain by constructing projects identified in Objective 6.  .

Task a. USACE engineers, working with USFWS staff as appropriate, will supervise a contractor in constructing the projects identified in Objective 6, 


Complete by September 30, 2005

Operations and Maintenance Phase
Objective 1.  In order for the riparian community plantings and wetland community restoration to continue to be successful, they will require annual maintenance in terms of spot treatment of reed canarygrass with Rodeo in the wetland zones treated; and weed and surrounding competitive grass control, and replacement of dead trees and shrubs in the riparian zones. 

Task a.   Control excessive grass and weeds among plantings with the use of pesticides, applied by hand or tractor-mounted sprayer, as appropriate for the plantings.  

A contractor or additional refuge staff will be required to accomplish this project.

This task will be ongoing throughout the length of the project, starting with spring of FY 2004.

Task b.  Replace dead trees and shrubs as mortality occurs with native material.

A contractor or additional refuge staff will be required to accomplish this project.

This task will be ongoing throughout the length of the project, starting with spring of FY 2004.

Task c.  Maintenance of the facilities constructed and equipment used in both riparian and wetland habitat restoration will also be required to ensure success. 

Refuge staff and funds will accomplish this task.

This task will be required throughout the length of the project, starting with spring of FY 2004.

Monitoring and Evaluation Phase
Monitoring and evaluation would be conducted before and after completion of this project. The monitoring and evaluation program for this project would serve several purposes.  The primary purpose would be to document the physical and biological responses to the reopening of the Steigerwald Lake floodplain to the Columbia River, the relocation of the Gibbons Creek channel, and improved connection of Gibbons Creek with the Columbia River.  

The monitoring and evaluation program would also provide new information regarding the use of floodplain areas by juvenile salmonids.  Such information is absent for much of the reach of the Columbia River between Bonneville Dam and the lower estuary.  

The monitoring and evaluation program of salmonids for the proposed project was designed to meet NPPC standards for monitoring and evaluation as described in the Fish and Wildlife Program.  The following detailed monitoring and evaluation plan of study was prepared by Ken Tiffan, a U.S. Geological Survey scientist who has experience with the requirements of monitoring programs funded by the BPA  through the regional contracting process.  He also has extensive knowledge about Columbia River fish resources and study procedures and requirements for data collection, data storage and reporting.  

Objective 1.  Conduct pre- and post project monitoring to evaluate the response of juvenile salmon to newly created and enhanced floodplain and Gibbons Creek habitat.

Task a.  Fish Community—The fish communities in the proposed restoration sites will be described for both pre- and post-restoration.  Fish will be sampled using 100’ beach seines and electrofishing.  Permanent beach-seine index sites will be established within the Steigerwald Lake area.  In addition, index sites will be established in nearby areas (e.g., main channel Washington shorelines of the Columbia River) to reference fish abundance and species composition in surrounding main channel, slough, and embayment habitats.  Sites will be sampled biweekly from April to September to document seasonal fish abundance and timing of habitat use.  Each site will be sampled according to standard USGS methods (Key et al. 1994) to collect species abundance and composition data.  Captured fish will be enumerated and a sample will be anesthetized weighed, measured, and released.  Sampling will be conducted prior to restoration work in surrounding areas and Gibbons Creek to describe the existing fish community to determine the species that will likely use the restored habitat once it is connected to the main river.  

Task b.  Habitat use by juvenile chinook salmon—Subyearling chinook salmon, especially those of the fall race, will likely be one of the primary beneficiaries of newly restored habitat along with cutthroat trout, steelhead trout, and coho salmon.  Therefore, trends in subyearling salmon and trout abundance will be examined within the restoration area and between sites within the restoration area and surrounding reference sites.  We will test the following null hypothesis:

Ho:  Abundance, growth, and residence time of juvenile salmonids rearing in habitat created by this project are not different from nearby rearing habitat in surrounding areas of natural habitat.

Mean fish catches from beach seines within restored habitats will be compared over time using one-way analysis of variance (ANOVA) with time as the main effect.  Catches will be compared between habitats (restored and reference) for each species using two-way ANOVA with habitat type and time of year serving as the main effects.

Mark-recapture methods will be used to estimate the growth and residence time of the most abundant juvenile species in restoration sites.  Fish of the same size will receive a dye mark on their caudal fin using a Panjet needleless innoculator.  We will differentially mark and release up to 1,000 fish each in the restoration site and at one reference site along the main channel of the Columbia River.  Marked fish will be recaptured during biweekly seining efforts.  Fish will be weighed and measured to determine growth rates and mean residence time in rearing habitats.

Task c.  Predation evaluation—One of the potential consequences of this restoration project is use of the new habitat by salmonid predators.  As such, evaluation of predation on juvenile salmonids should be a priority.  We will test the following null hypothesis:

Ho:  Predator abundance and predation on juvenile salmon in restored habitats will be the same as in surrounding areas with similar habitats.

Smallmouth bass and northern pikeminnow are two predators that are prevalent in the Columbia River and may use Steigerwald Lake once it is restored.  However, largemouth bass may also become established in Steigerwald Lake as summer water temperatures may be favorable to them.  The pre-restoration assessment of the fish community described above will provide an indication of what predators might use Steigerwald Lake.  For the time being, we will focus on smallmouth bass and northern pikeminnow until they are shown not to be potential predators or until other important predators are indentified.  These fish will be collected by either beach seines or electrofishing for food habit analysis at selected reference sites.  They will be collected before restoration begins to determine the relative importance of salmonids in their diets, and the relative abundance of predators in the surrounding area.  For this effort, 25 fish of each species will be collected on two separate occasions during the period of peak salmonid abundance (May-June).  Post-restoration sampling will involve collecting the same number of fish with in Steigerwald Lake and in reference sites.  Predators will have their stomach contents removed using nonlethal lavage.  Stomach contents will be identified to order, and any partially digested salmonids will be identified using diagnostic bones (Hansel et al. 1988; Poe et al. 1991).  Mean numbers of juvenile salmon consumed by the two predators and locations will be compared using two-way ANOVA.  Depending on results from the first year of post-restoration sampling, this effort may expanded in outyears to produce estimates of predation rates and predator abundance depending.

Task d. Invertebrate community—Juvenile chinook salmon consume a diverse group of invertebrates that reflect availability in riverine or reservoir habitats of the Columbia River (Rondorf et al. 1990).  Therefore, the pre- and post-restoration aquatic invertebrate community will be described using baskets of artificial substrates placed throughout the restoration site and in selected reference sites.  Substrate baskets will be deployed at least a year before the planned restoration.  A portion of the substrate baskets will removed monthly and analyzed for species abundance, composition, and life stage.  Baskets will be redeployed after restoration efforts have been completed and sampled similarly.  We will test the following null hypothesis:

Ho:  The invertebrate community, including important food items of juvenile fall chinook salmon, will not differ between pre- and post-restored sites and surrounding areas with similar habitats.

The invertebrate community will be compared between pre- and post-restored sites and between restored habitat and existing reference sites using ANOVAs and diversity indices (e.g, Shannon-Weiner).

Task e.  Habitat structure—At the time each index site is sampled, data will be collected to describe the physical habitat as described by Key et al. (1994).  The following information will be collected at each beach-seine site.  Water depth, velocity, and temperature measured 1, 7.5, and 15 m from shore.  Substrates will be classified according to the Wentworth scale.  Turbidity will be measured to the nearest 0.1 Nepholometric Turbidity Unit (NTU).  A qualitative assessment (absent, sparse, moderate, heavy) of the terrestrial and aquatic vegetation will be made at each site as well.  We will test the following null hypothesis in regards to habitat:

Ho:  The restored physical habitat will not differ from natural reference sites used to characterize juvenile fall chinook rearing in the surrounding habitats.

Collecting habitat information at each site will allow us to apply a fall chinook rearing habitat model developed by the USGS (Tiffan et al. In Press) to predict the quality of rearing habitat in restored sites if fall chinook salmon are shown to use the restored habitat.  This model could also be used to predict the total amount of suitable rearing habitat created in the restored area if bathymetric and water velocity information were available for the entire area.  This information could be obtained and this assessment made if warranted in outyears.  

Objective 2.  Conduct pre- and post project macroinvertebrate population monitoring in Gibbons Creek to assess the watershed health of this stream.  US Fish and Wildlife Service biologists would collect macroinvertebrate samples from five sites in the Gibbons Creek watershed for a 3-year period beginning in FY2003.  Sample sites would be located on lower and upper Campen Creek and on lower, middle, and upper Gibbons Creek.  In addition, three replicate samples would be collected at one of the five sample sites to ensure consistency of sampling.  The replicate sample site would randomly selected from the five sample sites.  Sampling would be conducted according to the Washington Department of Ecology’s Instream Biological Assessment Monitoring Protocols: Benthic Macroinvertebrates (Plotnikoff, 1994).

Task a.  Collect  macroinvertebrate samples, analyze data, and prepare an annual report.

This task will be conducted by staff from the US Fish and Wildlife Service’s Columbia River Fisheries Program Office.

This task will be ongoing throughout the length of the project.


Task b.  Identify macroinvertebrates


Work will be done by a subcontractor.


This task will ongoing throughout the length of the project.

Objective 3.  Conduct monitoring on water quality parameters in Gibbons Creek throughout its watershed, and at two locations in Steigerwald Lake.  Continue monthly throughout the length of this project.

Washington Department of Ecology has completed a TMDL document for Gibbons Creek (1996), and is awaiting approval on a Water Cleanup Plan and a Quality Assurance Project Plan (Monitoring Plan) for Gibbons Creek.  

Task a.  Coordinate monitoring with Washington Department of Ecology (WDOE) to conduct periodic monitoring and evaluation of Gibbons Creek water quality.  Sampling protocol will follow the Quality Assurance Project Plan developed by WDOE.

Methods:  USFWS will coordinate with WDOE staff to ensure that monthly monitoring samples and baseline quality tests are obtained of Gibbons Creek water samples.  Samples would be collected at eight locations within the Gibbons Creek watershed and two in Steigerwald Lake, with 14 sample events sampled annually.  Samples would be collected by a contractor and delivered to a laboratory for analysis.
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Documentation and monitoring of wetland vegetation and resident wildlife is critical to evaluating the overall success of the project.  Establishing a pre-construction baseline database will allow the on-going collection of trend information for future population evaluation and adaptive management strategies.  Currently little information exists for Steigerwald Lake NWR regarding populations of wildlife species or the quality of habitat available to support these species.  

Habitat data needs to be periodically collected and evaluated to gauge the quality of wetland vegetative communities and for planning wetland management or restoration projects.  The health of specific wildlife populations must be monitored to assess the impacts of the project and subsequent management actions on these populations.  Basic life history information such as timing and location of breeding, overwintering parameters, dispersal paths and seasonal movements are necessary to assure that neither the project or future management actions significantly compromise the viability of trust wildlife and plant species.

Objective 4.  
Conduct pre- and post monitoring of vegetative communities in the refuge wetlands and riparian zones to quantify and evaluate changes in the plant composition and diversity of these habitat areas. The first two years of data collection will be accomplished before the construction of the project, and subsequent years of data collection would be to evaluate the success of the restoration project

Plant community restoration monitoring would follow established protocols developed by USFWS (Ridgefield National Wildlife Refuge) biological staff for wetland and riparian vegetation on the complex.  These protocols have been developed after literature review and discussion within the staff to ensure the information collected is objective, repeatable, can be evaluated in conjunction with specific management practices, and will provide long-term trend information.

Task a.  Monitor changes in vegetative composition in aquatic/wetland zones.  Wetland vegetation information collected includes species and abundance as determined by a nested frequency frame placed at standard intervals along randomly selected transects.

A contractor or additional refuge staff will be required to accomplish this project.

This task will be ongoing throughout the length of the project.

Task b.  Monitor changes in vegetative composition in riparian zones.  Riparian vegetation information collected includes such parameters as plant composition, stem counts, height, diameter at breast height for trees, canopy cover, and several others. This would document the rate of elimination of blackberry and the survival of planted trees and shrubs.

A contractor or additional refuge staff will be required to accomplish this project.

This task will be ongoing throughout the length of the project..

Objective 3.  Conduct pre- and post project monitoring in the Steigerwald Lake floodplain and Gibbons Creek corridor on the refuge to quantify and evaluate changes in wildlife uses after project completion.  The first two years of data collection will be conducted before the construction of the project, and subsequent years of data collection would be to evaluate the success of the restoration project.   Refuge staff, during their current efforts at developing a Comprehensive Conservation Plan, has identified several wildlife species as target species for their habitat development and management.  For riparian habitat, this includes willow flycatcher, yellow warbler, and western toad, and for wetlands, it includes waterfowl, red-legged frog, Western pond turtle, and Northern harrier.  Species selected for evaluation during the HEP review of BPA purchased lands include great blue heron, Canada goose, lesser scaup, mink, yellow warbler, and black-capped chickadee.    Significant increases in uses of restored project habitat by these species will reflect wildlife successes. 

Task a.  USFWS will conduct periodic wildlife surveys throughout the various parts of the refuge.

Methods: A variety of standardized protocols will be utilized to determine pertinent information for particular species or guilds. These may include but are not limited to: species presence/absence (mammals and birds), population size and trend (breeding birds), breeding site surveys for amphibians, and telemetry for dispersal and habitat utilization data (turtles, snake denning locations).

A contractor or additional refuge staff will be required to accomplish this project.

This task will be ongoing throughout the length of the project.
g. Facilities and equipment
The project area is entirely within the Steigerwald Lake National Wildlife Refuge, which is part of the Ridgefield Wildlife Refuge Complex, Ridgefield, Washington.  The Complex and Refuge have a combined staff of 15 including a project leader, deputy project leader, refuge manager, wildlife biologist and technicians, outdoor recreation planner, administrative support personnel, heavy equipment operator, and two maintenance workers.  Complex-wide the refuges have heavy equipment that can be used on the restoration components of the project including the following:  one large and two mid-sized tractors, a large and small disc, herbicide spray tank, small dozer, and seed applicator.  

The U.S. Army Corps of Engineers biological and engineering staff will provide much of the planning and supervision of the project, although USFWS staff will be consulted on a regular basis to ensure their objectives are met.  

Archaeological and cultural expertise is available through the USFWS Region 1 Cultural Resources Team in Tualatin, Oregon.  

USFWS Fisheries staff from the Lower Columbia River Fisheries Program Office will provide fisheries expertise and assist in field monitoring.

The USGS’s Columbia River Research Laboratory has the necessary field equipment (e.g, seines, boats, habitat assessment instruments, etc.) and expertise to conduct field sampling for fish habitat assessments.  The facility maintains the necessary supplies and lab equipment for conducting invertebrate and stomach content analyses.   Personnel have computers for data reduction, storage, statistical analyses, and report preparation.
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Key personnel

Project Managers

Geoffrey Dorsey – Wildlife Biologist for the U.S. Army Corps of Engineers, Portland, Oregon .  Geoff is currently the technical lead for restoration projects throughout the area, with significant experience working on the Columbia River.  Geoff has a B.S. (1977) and M.S.  from Oregon State University (1982), both in Wildlife Science. Will act as lead coordinator during the completion of the feasibility study, then the lead for development of plans and specifications, and oversight of the construction phase will be taken over by a staff member from the Corps Engineering Division.   

Thomas J. Melanson  - Project Leader for the Ridgefield Refuge Complex, USFWS, Ridgefield, Washington, since 1996. Extensive experience in planning and supervising major wetland restorations projects in California, Oregon and Washington.  Was project manager for wetland restoration of over 700 acres of wetlands in 60 wetland units at Ridgefield NWR, at a cost of over $2.5 million.  Tom has a B.S. in Wildlife Management in Wildlife Management. Will serve as project final decision maker for the FWS.

James R. Clapp – Refuge Manager, Steigerwald Lake National Wildlife Refuge, USFWS, Washougal, Washington.  Jim has worked for the USFWS for over 20 years as a refuge operations specialist, with 14 years at Ridgefield NWR.    Jim has a B.S. in Wildlife Science from Oregon State University (1975) and an M.S. in Wildlife Science from South Dakota State University (1977). He will serve as the primary contact for the FWS during project planning and implementation

Project Biologists

Joseph Engler - Wildlife Biologist, Ridgefield National Wildlife Refuge Complex, USFWS, Ridgefield, Washington.  Joe has worked with the FWS as a refuge manager and wildlife biologist for 12 years, including 7 years at the Ridgefield NWR Complex.  He supervises 4 assistant biologists with oversight of biological and restoration programs on the 5 refuges within the Complex.  Work projects range from waterfowl and songbird populations monitoring, amphibian breeding surveys, habitat utilization and seasonal movements of frogs and turtles utilizing radio telemetry, sandhill crane nesting and population surveys, wetland and riparian restoration programs.  Joe has a B.S. in Horticulture from the University of Maryland (1981) and a B.S. in Wildlife Science from the Pennsylvania State University (1985).  He will assist in project planning, NEPA documents/planning, and coordination of field monitoring.

Howard A. Schaller – Howard is the Project Leader for US Fish and Wildlife Service’s Columbia River Fisheries Program Office. He supervises the activities of this Fisheries Resource Office, which is responsible for the Service’s stock assessment of Columbia River fish and aquatic species.  He oversees a Conservation Assessment team, Natural Production team, Harvest and Hatchery Assessment team, and a Columbia River Hydrosystem Coordination team. He provides guidance to the staff in the areas of: fish stock assessment; population recovery and viability assessment; bull trout recovery planning and design of a monitoring and evaluation plans; Columbia Basin water management; evaluation of habitat restoration projects; and ecosystem evaluations. 

Past experience has included duties as a Biometrics Program Leader in Interjurisdictional Fisheries for the Oregon Department of Fish and Wildlife  SEQ CHAPTER \h \r 1Supervise, where he participated in the development of analytical models and statistical procedures to assess, monitor, and describe factors limiting naturally produced fish populations of Oregon. These analytical techniques incorporated and integrated ecology, conservation biology, and population dynamics principles using probabilistic approaches.  He also was the Senior Fisheries Scientist for the Columbia River Inter-Tribal Fish Commission (CRITFC), Portland, Oregon. Co-Chair of the Pacific Salmon Commission’s (PSC) Chinook Technical Committee.  Responsible for developing analyses to evaluate the impacts of long and short-term fishing proposals on the coastwide chinook salmon rebuilding program.  Howard has a B.S. in Biology from York College, City University of New York (1975), a M.S. in Marine Science from C.W. Post Center, Long Island University (1980, and a Ph.D. in Oceanography (Fisheries) from Old Dominion University (1984), where he wrote a dissertation on Determinants for the timing of escaptement from the sockeye salmon fishery of the Copper River, Alaska: A simulation model.
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Howard is supervisor for Travis Coley (below), and will coordinate the fisheries portions of the project.

Travis Coley – Team Leader, Habitat and Natural Production Team. Columbia River Fisheries Program Office, Vancouver, Washington. Travis has worked for the USFWS for 15 years, and prior to that he worked for the National Marine Fisheries Service for 8 years.  He currently supervises a staff of 12 biologists and technicians working primarily on habitat assessment, habitat restoration, and fish population assessment and monitoring.  He has supervised chum salmon monitoring and watershed analysis of Hardy Creek on Pierce National Wildlife Refuge.  Travis has a B.S. in Fisheries Management from Mississippi State University (1976) and a M.S. in Fisheries Resources from University of Idaho (1979). Travis will be the local source of fisheries expertise for the Fish and Wildlife Service, and provide input throughout the project as appropriate.

Kenneth Tiffan (USGS)  - Research Fisheries Biologist for 9 years at the Columbia River Research Laboratory, Biological Research Division, US Geological Survey,  in Cook, WA.  Areas of expertise include juvenile salmon habitat assessment, smolt physiology, and migratory behavior.  B.S. (1987) and M.S. (1992) in Fishery Biology from Colorado State University.  Ken will serve as the principal investigator for USGS activities.

Steven W. Manlow – Regional Habitat Program Manager, Washington Department of Fish and Wildlife since January 2001.  Prior to that, was assistant Regional Habitat Program Manager (4 months)  and Area Habitat Wildlife Biologist (10 years).  Currently responsible for leading, managing, planning, organizing and implementing  WDFW’s Habitat Program activities in Region 5.  Represent WDFW in negotiating fish, wildlife, and habitat restoration on numerous committees, and serve as a member of the Habitat Program Management Team.  Has served as primary technical lead on implementing all  State regulatory and non-regulatory programs such as Priority Habitat and Species, salmon recovery planning, and State Hydraulic Code activities.  As a Area Habitat Biologist, assessed impacts of land use plans and proposals on fish and wildlife, and worked in permit reviews and planning efforts. A.A., Grays Harbor College (1984), B.A (1987) in Biology, Western Washington University, and B.S. (1987) in Environmental Studies- Ecosystems Analysis, Western Washington University (Huxley College).  Steve will represent the WDFW and provide assistance in project planning.
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