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a. Abstract 
Up to 2,000 acres of backwater sloughs, shallow-water marsh, high-flow side channels & riparian corridor habitat along mainstem Columbia River can be restored to provide valuable rearing, resting and predator avoidance habitat which mimics the range and diversity of historic habitat conditions in the Columbia and Snake Rivers.  By removing dikes, reconnecting side channels to the river, and enhancing shallow-water areas this project will restore habitats in the Burbank Sloughs Area, Pasco, Washington. This area is adjacent to the main channel & major confluence’s (Snake & Walla Walla Rivers) and the Hanford Reach (largest chinook spawning area in mainstem Columbia River) and is identified in the recent report by Battelle Pacific Northwest National Laboratory and the U.S. Geological Survey's Western Fisheries Research Center (2000) as one of three mainstem river reaches having high potential for restoration of riverine habitat and processes. This pilot project includes extensive monitoring, evaluation, and adaptive management to serve as a model for enhancing complexity and function of ecological communities to reduce predation losses and increase survival in mainstem river and reservoirs. Project restores wintering/rearing habitat in 7 sloughs, a feature virtually eliminated from middle reaches of the Columbia system since the 1950’s.  Project activities: connect 2 side channels; 7 dike breaches; excavate swales connecting backwater sloughs with river; littoral zone enhancement to increase aquatic & emergent plant diversity & productivity; & riparian plantings along slough edges. Restoration will benefit salmonids, increase biological diversity & complexity, improve water quality & productivity of adjacent habitats, and benefit Columbia & Snake River threatened & endangered salmon & steelhead ESU’s. Ducks Unlimited, U.S. Army Corps of Engineers, Washington Department of Fish & Wildlife, & the U.S. Fish and Wildlife Service will assist in project design & implementation. Inclusion of project lands within the McNary National Wildlife Refuge will provide long term habitat management & protection.
b. Technical and/or scientific background
One of the important elements of the Independent Science Group’s Return to the River (1996) report was the hypothesis that important gains in salmon productivity could come from increases in mainstem spawning and rearing habitat.  The Basinwide Recovery Strategy (December 21, 2000) called for immediate steps to test this hypothesis by improving mainstem habitats of the Snake and Columbia Rivers.  In addition, the proposed project area is the reach of mainstem river near the confluence of the Snake and Columbia Rivers  identified in the recent report by Battelle Pacific Northwest National Laboratory and the U.S. Geological Survey's Western Fisheries Research Center (Assessment of the Impacts of Development and Operation of the Columbia River Hydroelectric System on Mainstem Riverine Processes and Salmon Habitats, 2000) as one of three mainstem river reaches having high potential for restoration of riverine habitat and processes.  This project offers the opportunity to test a pilot project to improve mainstem habitat to mimic the range and diversity of historic habitat conditions in the Columbia and Snake Rivers.  It has a high probability of success since previous studies have shown juvenile fall chinook salmon and steelhead present from April through June and good growth rates in those portions of the project area already open to the river (Casey Pond). Project results will be evaluated and serve as a model for enhancing the function of ecological communities to reduce predation losses and increase survival in mainstem river and reservoirs.

The Burbank Sloughs (Figures 1, 2 & 3) are a complex of shallow-water marsh, sub-impoundments, shoreline, wetlands and high-flow side channels downstream of the confluence of the Snake and Columbia Rivers (Columbia River Mile 324).  The majority of habitat was set aside as a wildlife lands (McNary Habitat Management Area) as part of the construction of the McNary Dam Project completed in 1953.  Project planners in the 1950’s used a series of dikes and berms to isolate “ponds” and side channels from the reservoir for the purpose of waterfowl and fisheries management.  Ponds were poisoned using the fish toxicant rotenone as part of a fishery program and to “clear” the water for waterfowl use from 1950’s through the 1980’s.  The State Department of Wildlife managed the lands and water from 1953-1985, the U.S. Army Corps of Engineers 

from 1986-1999, and currently is managed by the U.S. Fish and Wildlife Service as part of the McNary National Wildlife Refuge. The sub-impoundment and side channel areas that will be reconnected with the river by this project include Curlew Pond, J-Line Pond, Casey Pond South, Burbank Sloughs and several smaller wetlands and embayments.
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Figure 1.  Two side channels will be connected to the Columbia River to provide a flow-through channel and access for juvenile salmon.
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Figure 2.   Dikes will be removed so that side channels will provide a flow-through system connected to the mainstem Columbia River (left of photos).
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Figure 3. Casey Pond north is connected to the river through a small canal (Bureau of Reclamation Canal), however, Casey Pond south is closed off from the river by a man-made dike, as are several other wetlands in this and previous photos. 

The U.S. Fish and Wildlife Service conducted a study in Casey pond and the Burbank Sloughs in the 1970’s to assess the value of the sloughs to migrating juvenile salmonids. (USFWS, 1981)  The study reported the use of the sloughs by juvenile salmon and steelhead was seasonal and coincided with the downstream migration period in the Columbia River. Winter presence was not ascertained. April through June was the months of highest recorded densities for juvenile salmon in the sloughs. The study suggested the juveniles entered the slough areas because of the availability of a good food supply and concluded that the sloughs along the Columbia River were important rearing areas for juvenile salmonids.  The report recommended additional studies to determine more precise information on aspects such as growth attributed to feeding in the slough areas. 

In 1995, 1996 and 1997 the Washington Department of Fish and Wildlife sampled fish populations (electrofished) in Casey Pond and the Burbank Slough to determine if juvenile salmonids were entering and using the pond, determine their temporal and spatial distribution within the pond, and assess survivability of rearing salmonids.  The author (John Easterbrooks) reported the following in memorandums to the Bureau of Reclamation (1995, 1997):

 “Results of our studies showed that age 0 fall chinook salmon enter Casey Pond beginning in April soon after emergence begins in the Hanford Reach (Columbia River). Salmon fry utilize the shallow rearing area until the water temperature exceeds the critical upper limit of 70 degrees F, usually in mid to late June. Fry abundance peaks in May and salmon were distributed throughout the pond. Chinook were sampled directly in front of the pumps at Burbank No. 2 and in the Burbank No. 3 intake channel as far downstream of the culverts in the earthen berm.  Water temperature in Casey Pond warms earlier in the spring than the mainstem Columbia River which provides for accelerated fry growth. The warmer temperature and abundant food supply may explain why salmon fry migrate into Casey Pond. Mean length of chinook fry captured in Casey Pond on 4/15/96 was 6.0 cm; a month later mean length was 7.6 cm with one specimen 10.0 cm long. Despite an abundance of fish and bird predators, it appears from our sampling in 1996 that salmon fry benefit from accelerated rearing conditions in Casey Pond. However, once fish are drawn into the long, man-made intake channels to Burbank No 2 and No. 3, we believe any benefit is lost.” (WADF&W, 1997)

Besides fall chinook, speculated to be from the Hanford Reach (non-listed), other salmon stocks were present in Casey Pond during the study period. Sampling and catch per unit effort (catch/second) was used in the studies to index salmon fry abundance and distribution. Sampling for salmon abundance and distribution during March through July  yielded less than 20 spring/summer (yearling) chinook salmon and 0-2 steelhead. Origin of these juvenile fish, as to wild versus hatchery produced and/or middle to upper Columbia River versus Snake River, was not determined.  The likelihood for Snake River-origin fall chinook salmon use is supported by the Passive Integrated Transponder (PIT)-tag detection analysis of Paulsen (1999) that detected up to15% of the 1995 and 1996 Snake River origin fall chinook outmigration population which was observed the following spring passing McNary Dam.  Such documented passage distribution of subpopulation life histories indicate that delayed or interrupted outmigration of subyearling fall chinook can follow successful overwintering in the lower reaches of the Snake River or in the Burbank Sloughs area of McNary Reservoir (USACE-Pinney, 2000).  Pinney also reports that these same locales in McNary reservoir are where chinook fry and smolts are routinely found to be rearing in relatively high abundance (USACE-Pinney).  The possibility exists of summer steelhead pre-smolts of the middle Columbia River steelhead stock from the Walla Walla River using the Burbank Sloughs for overwintering in conjunction with passing through the lower reaches of the Walla Walla River.   Of interest also is the absence of the northern pikeminnow, (Ptychocheilus oregonensis), a major predator fish, from the Casey Pond area during the study periods. Predatory fish present during the WDFW sampling included largemouth bass (Micropteris salmoides), smallmouth bass (Micropteris  dolomieui), and black crappie (Pomoxis nigromaculatus).
The problems of the man-made intake channels and unscreened pumps are being addressed by the Bureau of Reclamation (see Predesign Memorandum – Burbank Pumping Plants #2 and #3 Casey Pond Fish Screens Installation, BOR, July, 2000). During a field meeting for the screening project on March 1, 2000, it was suggested by the review team that BOR and the U.S. Fish and Wildlife Service consider the option to maximize access to wintering and rearing habitats to enhance salmonid survival and growth.  The BOR project now includes plans for breaching two earthen berms and culverts northeast of Highway 12 bridge to open up more rearing areas for salmonids.  The U.S. Fish and Wildlife Service/McNary National Wildlife Refuge is a partner on the project and will be responsible for completing the berm breaches and culvert removal. 

While preparing information for the BOR projects, the USFWS and Refuge Managers began considering the feasibility of other berm breaches, side channel reconnections and wetland enhancement for salmonids on other Serviced-managed wildlife property in the Burbank Slough-Casey Pond area.  Meetings, discussions and field tours have been held with biologists from the USFWS, USACE, Confederated Tribes of the Umatilla Indian Reservation, Washington Department of Fish and Wildlife, Washington Department of Transportation and Ducks Unlimited. 

c. Rationale and significance to Regional Programs
The Burbank Sloughs and Mainstem Columbia River Shoreline/Side Channel/Wetland Habitat Restoration project proposed here is an excellent choice for a pilot project for enhancing the function of ecological communities to reduce predation losses and increase survival in mainstem river habitat. The need for such ecosystem improvements on mainstem reservoirs is cited in the Mainstem Habitat Section of the December 21, 2000 Basinwide Recovery Strategy, is reflected in the objectives and strategies outlined in the March 2, 2001 Mainstem Columbia River Subbasin Summary and is consistent with the Columbia Basin Fish and Wildlife Program adopted by the Northwest Power Planning Council.   

The Action Plan for the Mainstem Section of the Basinwide Recovery Strategy cites three mainstem habitat program actions: 1) develop a baseline data set; 2) develop and implement a habitat improvement plan that, insofar as possible, mimics the range and diversity of historic habitat conditions; and 3) develop and implement a rigorous monitoring and evaluation action plan that may lead to changes in the mainstem habitat program. The paper states that these three actions are essential if we are to accurately assess the value of mainstem habitats to salmon and salmon recovery. The proposed Burbank Sloughs project will help develop information to answer and implement all three actions. For instance if restored/reconnected Burbank Slough habitats are shown to provide “accelerated rearing conditions” that increase mean size of smolt re-entering the river system and overall juvenile survivability, then additional habitat along other reaches should be restored using similar techniques.  

The habitat improvements strategies included as elements in the proposed project plan are also consistent with the immediate and long-term habitat improvement priorities for mainstem reaches identified in the Basinwide Recovery Strategy, including:
Excavate backwater sloughs, silted-in lateral channels, restore or create alcoves and

side channels and create islands and shallow-water areas, to provide habitat adjacent

to the main channels suitable for spawning, incubation, rearing, resting and predator

cover.

Allow for reconnection of alcoves, sloughs and side channels to the main channel

Reestablish and enhance historic and existing wetlands. 

Plant riparian and aquatic plants at appropriate locations. 

Develop and implement a monitoring and evaluation program. 

Use information from sampling reaches to develop plans for other reaches. 

The subbasin summary cites that the “Hanford Reach produces 2-30 million fry annually which emerge from March through May and rear along the shoreline and backwaters” and cites a study that “nearshore and backwater areas are more important to the early life history stages of most fish species than is the main river channel.” (Hjort, 1981).  As stated in the previous section, the backwaters and sub-impoundments that are currently open to the River in the Burbank Slough-Casey Pond area have been shown in two studies to serve as important rearing habitat for juvenile chinook.  The subbasin summary also reports that additional fall chinook salmon enter McNary Reservoir from the Snake River and include ESA-listed natural fish produced in Hells Canyon. Another objective cited in the subbasin summary is to determine whether steelhead are naturally reproducing in the Hanford Reach and identify steelhead rearing locations.  Since steelhead were reported rearing in the Burbank Slough-Casey Pond area in the USFWS 1981 report, the proposed project will help identify whether steelhead benefit from the restoration efforts. 

Objective 4 cited on page 65 of the subbasin summary is to “restore degraded wetland and riparian habitats” and include strategies to “create new islands and embayments, alter outlets/inlets to existing embayments, contour bottom and shoreline”. Strategies 3, 4 and 5 under the same objective includes “create, excavate, impound new ponds near river shoreline” and “enhance existing ponds e.g. excavate to remove emergent vegetation, remove carp” and “plant desirable riparian trees in riparian zones.” On page 70 of the subbasin summary a strategy is suggested to “estimate the quantity and production of available fall chinook rearing habitat in McNary Reservoir . . . “ and “estimate growth potential and survival of juvenile fall chinook in the Hanford Reach and through McNary reservoirs.” The proposed project includes these strategies and will provide information on growth potential and survival for use on other mainstem reaches. 

Embayments were singled out in the subbasin summary as unique areas that promote a diverse riparian and wetland vegetative community and are of special wildlife value. Embayments are shallow water habitats connected to the mainstem Columbia River via culverts or small channels. In most embayments, water fluctuates less than in the river and wave magnitude is sharply reduced which benefits wildlife directly and indirectly by supplying food resources.  Several of the wetlands to be restored by the proposed project fit the summary description of an embayment and will provide the benefits outlined. This project is designed to restore additional “accelerated rearing conditions” habitat within embayments that are currently cut-off from the river by man-made dikes or berms.   

Specific planning assumptions and guiding principles for this project are consistent with Columbia Basin Fish and Wildlife Program (see www.nwppc.org/2000-19_toc.htm). The following planning assumptions for this project are taken from the fish and wildlife program and are incorporated in project design and objectives:

· Successful protection, mitigation, and recovery efforts must involve a broad range of strategies for habitat protection and improvement, hydrosystem reform, artificial production, and harvest management.

· This is a habitat-based program, rebuilding healthy, naturally producing fish and wildlife populations by protecting, mitigating, and restoring habitats and the biological systems within them, including anadromous fish migration corridors. 

· Management actions must be taken in an adaptive, experimental manner because ecosystems are inherently variable and highly complex.  This includes using experimental designs and techniques as part of management actions, and integrating monitoring and research with those management actions to evaluate their effects on the ecosystem.

· Actions to improve juvenile and adult fish passage through mainstem dams, including fish transportation actions and capital improvement measures, should protect biological diversity by benefiting the range of species, stocks and life-history types in the river, and should favor solutions that best fit natural behavior patterns and river processes, while maximizing fish survival through the projects.  Survival in the natural river should be the baseline against which to measure the effectiveness of other passage methods.

· Mainstem hydrosystem operations and fish passage efforts should be directed at re-establishing natural river processes where feasible and consistent with the Council’s responsibility for maintaining an adequate, efficient, economical, and reliable power supply. 

Goal 3 of the subbasin summary seeks to protect, enhance, or restore wildlife populations to sustainable levels, and provide ecological, cultural, and sociological benefits. The restoration of function wetlands and near shore habitats will benefit many wildlife species identified in the report including waterfowl and shorebirds. Objective 4 (page 65) suggests restoring degraded wetland and riparian habitats while wetlands are singles out for protection including:

· protect quality habitats

· create or enhance wetland habitat through use of embayments

· manage to maintain fish, wildlife and cultural; benefits

In summary, the Burbank Sloughs and Mainstem Columbia River Shoreline/SideChannel/Wetland Habitat Restoration project proposal is consistent with overall basin-wide strategies for habitat protection and improvement, and as a pilot project will provide important knowledge and experience in how mainstem river reaches can be restored to mimic natural river function.  In addition, the techniques for restoration of wetland and side channel habitats that have been cut-off from the mainstem river system can be duplicated in other reaches.  Finally, actions that restore additional “accelerated rearing conditions” in naturally functioning and biologically diverse wetland communities have a high probability of increasing juvenile salmon survivability and outmigration for Hanford Reach fall chinook, and possibly listed stocks of Snake River fall-run chinook (T), spring/summer chinook (T), Snake River steelhead (T) and possibly Mid-Columbia Steelhead (T).

d. Relationships to other projects 
The U.S. Fish and Wildlife Service- McNary National Wildlife Refuge (USFWS-Refuge) is a partner/cooperator with the Bureau of Reclamation Columbia Basin Project – Burbank Pumiong Plants #2 and #3 Casey Pond Fish Screen (BOR PDM July, 2000) - to provide juvenile fish egress and screening.  An on-site field investigation to review fish passage concerns was conducted by an interagency team consisting of representatives of the South Columbia Basin Irrigation District, National Marine Fisheries Service, USFWS-Refuge, BOR, and members of the Yakima Fish Passage Techical Work Group. At that time the USFWS-Refuge and BOR agreed to “berm breaches”, suggested by the team, consisting of removal of two culverts and associated berms to provide fish access to wetland habitat for winter and spring rearing within the Refuge.  Section 11 of the PDM covers the design and gives a cost estimate of $22,000 (Figure 11D).  The USFWS-Refuge will cost share on the project and agreed to remove the berms and two water control structures on Refuge lands after screen installation.  While investigating and planning for the BOR project, Refuge managers and USFWS biologists began planning similar berm breaches and other habitat improvements in adjacent areas on the Refuge within the Burbank Slough-Casey Pond wetland complex. 

A review of the Actions Items set forth in the Reasonable and Prudent Alternatives (RPA) of the December 21, 2000 NMFS Biological Opinion (www.nwr.noaa.gov/1hydrop/hydroweb/docs/Final/2000Biop.html) revealed that expanding the BOR project to adjacent areas to include more than 2,000 acres of shoreline and side channel habitats in the Burbank Sloughs-Casey Pond Complex would meet and fulfill several of the RPA’s criteria and strategies. 

The proposed project directly addresses RPA #105, which calls for a “project to serve as pilot study to determine efficacy of several habitat improvement actions (sidechannel opening, berm breaching for access to shallow-water habitat, enhancing shoreline wetlands) which restore or mimic natural river ecosystem function.” A key component of the project will be the opening of two side channels directly to the Columbia River. Inclusion of project lands within the McNary National Wildlife Refuge will provide long term habitat management & protection and ensure that adaptive management actions can be applied. 

Other RPA’s addressed by the proposed project include RPA’s # 155, 38, 149, 190 and 185. RPA #155 directly calls for action to initiate improvements in three mainstem reaches and the proposed project is within one of the reaches and offers substantial liklihood it will provide the data and methodlolgies for improving other mainstem reached.  RPA #38 is the BOR Project in the previous section and which the proposed project is an expansion. RPA #149 calls for the implementation of  demonstration projects to improve habitats in subbasins where water-diversion-related problems could cause take of listed species. The proposed project will also provide data and methodology for improving mainstem habitat and overall ecosystem function in mainstem and other subbasins.  Monitoring portions of the proposed project will provide valuable data on survival and growth rates of Snake River and other stocks of wild juvenile fall using this wetland/shoreline complex which will meet actions called for in RPA # 190.  The fish marking and recapturing portion of the project aimed at defining juvenile migrant survival RPA 185 - The Action Agencies shall continue to fund and expand 

No formal watershed assessment has been conducted for the Mainstem Columbia River between the Dalles and Wanapum Dams; however, many recent reports and publications have described the area and its fish and wildlife resources, including the previously cited Columbia River Backwater Study, phases 1 & 2 (USFWS 1980; 1982). 

No major projects have been funded which specifically address the role of shallow-water embayments and wetlands as rearing feeding, resting and predator avoidance habitat in the mainstem McNary reservoir system. Project 199102900, Post-release Attributes and Survival of Hatchery and Natural Fall Chinook Salmon in the Columbia River Basin, surveyed reservoirs to identify subyearling chinook salmon rearing areas for further study, estimated spatial and temporal utilization of habitats by subyearling chinook salmon, and described characteristics of these habitats.  This project is also estimating survival of Hanford Reach fall chinook salmon through the lower Columbia River.  In addition, it seeks to determine mechanisms of survival, such as growth, and to compare attributes of the healthy Hanford Reach fall chinook salmon population to the depressed Snake River fall chinook salmon population.  Finally, this project examined juvenile fall chinook migration rates through John Day Reservoir, physiological development, and adult returns of fish marked at McNary Dam from 1991-1994.  Project 199800402, Assess The Impacts of Development and Operation of the Columbia River Hydroelectric System on Mainstem Riverine Processes and Salmon Habitats, assessed the extent of habitat lost and recommended areas with particular potential for restoration. Project 199406900, Development of a Conceptual Spawning Habitat Model for Fall Chinook Salmon, is being conducted in the Hanford Reach.  The objective of this project is to use the Hanford Reach fall chinook salmon and their habitat as an analog to determining the features of mainstem alluvial rivers that are important for adult fall chinook salmon.  Recently the project has also been attempting to determine the spawning capacity of the Hanford Reach for fall chinook salmon.  Project 199701400, Evaluation of Juvenile Fall Chinook Stranding on The Hanford Reach, began in 1997 to collect information on stranding and entrapment of juvenile fall chinook salmon and resident fish due to fluctuating river levels from releases at Priest Rapids Dam. Project 199900301, Salmon Spawning Below Lower Columbia Mainstem Dams, provides funding to search for evidence of fall chinook salmon spawning below John Day and McNary dams, document stranding of emergent fry, and describe habitat requirements in relationship to dam operations.

Funding for wildlife projects has included evaluations of the impacts of the hydropower system on wildlife populations and habitat, planning for land acquisitions including but not limited to purchases along the Mainstem Columbia River, and specific purchases along the river.  As a first step, Status Review of Wildlife Mitigation at Columbia Basin Hydroelectric Projects, Columbia Mainstem & Lower Snake Facilities was completed (BPA 1984). This effort reviewed the status of past, present, and proposed future wildlife planning and mitigation programs at existing hydroelectric projects in the Columbia River Basin.  It was intended that this evaluation would form the basis for determining any remedial measures or additional project analysis.   

Project 198801200, Wildlife Impact Assessment: Bonneville, McNary, The Dalles, and John Day Project, estimated the net affects on wildlife from hydroelectric development and operation of The Dalles, John Day, and McNary dams, and recommended protection, mitigation, and enhancement goals for target wildlife species.  A total of 26,570 ha and 48,442 Habitat Units were estimated lost as a result of constructing these four mainstem dams.

e. Project history (New Project) 

f. Proposal objectives, tasks and methods
Overall project objective is to restore up to 2,000 acres of backwater sloughs, shallow-water marsh, side channel connections, & riparian corridor habitat along mainstem Columbia River to provide valuable rearing, resting and predator avoidance habitat which mimics the range and diversity of historic habitat conditions in the Columbia and Snake Rivers.  Project is to serve as a pilot project and will include extensive monitoring to determine project success in terms of  “accelerated rearing conditions” and increased survivability of juvenile fish, and increased ecosystem function and diversity.  

Objective 1:  Plan and design restoration and monitoring portions of project to meet basinwide and subbasin summary objectives and strategies for mainstem habitat restoration; conduct NEPA review with public input, and ensure archeological and cultural resources are considered and protected.  Complete by March 2002.


Task a. Design habitat improvements and complete construction engineering.

Methods:  Contract with Ducks Unlimited for design, topographic surveys, engineering and science design. Assemble USFWS and partners planning team consisting of temporary biologist planner and fisheries biologists in addition to current USFWS biologists and Refuge managers, DU and others. 


Task b. Design monitoring program for fish and wildlife response to restoration.

Methods: USFWS biologists will lead with help from refuge managers, DU fish and wildlife biologists, Tribes, partners and other agencies.  

Task c. Conduct NEPA process with public input, provide EA and JARPA documents to State & Federal agencies, coordinate with Tribal interests, obtain permits, and consult with NMFS and USFWS on ESA issues. 

Methods:  USFWS biologists, planners and refuge managers from the Mid-Columbia River Refuges Pasco, Office, will draft documents and obtain permits. Public involvement plan will outline steps for public input, review and meetings. Archeological and Cultural resources clearance will be obtained through consultation with Tribes and the USFWS Region 1 Cultural Resources Team stationed at Tualatin, Oregon. Survey work and reports may be contracted out with Tribal or private archeologists and/or the USFWS Team. 

Objective 2.  Open two side channels (J-Line and Curlew Ponds on the Peninsula Unit) and reconnect with the river system to establish a flow-through system. Complete by October 2002.

Task a. Breach dikes and berms on both ends of channels to open channels to river; remove fill, and revegetate with native plants. 

Methods:  USFWS will use heavy equipment (excavator, dump trucks, dozers) to breach the dikes and remove material.

Task b. Install 3 large arch-pipe culverts at 3 sites to maintain public access roads.

Methods:  Installation of culverts by USFWS equipment operators with assistance from contractors if culverts are too large for USFWS excavator.

Task. Excavate swales, reconnect channels and remove vegetative cover in channel to provide flow-through connection of river water.

Methods: USFWS and contractor equipment and operators will be used including laser-level equipped scrapers, an excavator, and 2 low-pressure ground dozers.  Fill will be placed on adjacent uplands used for wildlife plantings and revegetated with native grasses.  

Objective 3. Breach dikes/berms to open wetlands (Casey Pond, Burbank Sloughs and Peninsula Units) to provide access for fish from the river into the wetlands; enhance fish rearing, resting and predator avoidance habitat. Complete by October 2004.


Task a. Breach 7 dikes/berms and open wetlands to the river.


Methods: USFWS equipment operators and excavators will be used to breach the dikes and remove fill for disposal on upland sites.


Task b. Excavate and open sloughs to provide better habitat, improve shallow-water areas; and provide interconnects into wetlands and nearshore vegetation; create islands and littoral zones to benefit fish rearing and predator avoidance habitats.


Methods:  Long-reach excavators and low-pressure ground dozers can be used to remove vegetation from vegetatively choked wetland areas and provide openings beneficial for fish and wildlife. USFWS equipment operators and contracted operators/equipment may be used. DU and other contractors may also be used to complete sections of this work in out years. Fill will be placed to create shallow water zones and/or removed and disposed on upland site and replanted to native grasses and cover. A vegetation plan will be completed. 

Objective 4. Conduct Pre-and-Post project monitoring of project area to determine presence and distribution of salmon and identify origin of juveniles in the project area;  record season of use, growth rates, and survivability or numbers of fish returning to the river for outmigration.  Environmental factors such as water temperatures and water quality will also be measured.  Sampling of aquatic invertebrates, other fishes, birds, amphibians and reptiles and aquatic vegetation cover will be done to quantify changes in the overall diversity and health of the ecosystem. (Specific Monitoring Plan with Scientific Review of methods to be completed by March 2002)


Task a. Sample all ponds and shallow water areas monthly during fall, winter and spring and weekly during the spring rearing period (April, May, June) to determine species presence and distribution in the habitats and obtain biological data.

Methods:  USFWS fishery biologists and temporary technicians will use electrofishing and/or fyke nets to sample for juvenile salmon (and other fish) and mark/recapture and catch per unit effort (catch/second) for determining growth rates, index abundance and estimate survival.

Task b. Monitor water quality and temperature of habitats in project area.

Methods: Hobo temperature probes, and other equipment will be used to gather date on water quality, temperatures, and sampling of aquatic invertebrates by USFWS fishery technicians. 

Task c. Sampling birds, amphibians and reptiles will be done to quantify changes in the overall diversity and health of the ecosystem.

Methods: Point counts, area searches, standardized waterfowl and breeding pair counts and weekly observations during the spring (April, May and June) will be conducted by USFWS biologists and technicians to monitor response of bird populations. Standardized trapping and sampling of amphibians and reptiles will be done on a monthly basis during the spring and early summer.  

Task d. Monitor trends in vegetative cover.

Methods:  Wetland transects and photopoints (aerial and ground) will be used by USFWS biologists and technicians to document changes in vegetative cover. 

g. Facilities and equipment
The project area is entirely within the McNary National Wildlife Refuge.  The USFWS owns part of the project area in fee title, however, portions of the land are owned by the U.S. Army Corps of Engineers and managed by the U.S. Fish and Wildlife Service under a cooperative agreement. The canal segments within the Casey Pond are part of the South Columbia Irrigation District and the Bureau of Reclamation Columbia Basin Project.

The McNary Refuge is part of the Mid-Columbia River Refuges Complex in Pasco, Washington. The Complex and Refuge have a combined staff of more than 25 including a project leader, deputy project leader, refuge manager, wildlife biologists, a public use planner and administrative and computer support personnel.  The refuge has maintenance and heavy equipment operators to support the project. Complex-wide the refuges have heavy equipment that can be used on the project including:  an excavator, 2 dozers, a dump truck and backhoes.  Additional equipment for the construction phase will be obtained through local equipment contractors and one temporary/seasonal equipment operator will be hired for the project.

Archeological and cultural expertise is available through the USFWS Region 1 Cultural Resources Team in Tualatin, Oregon.  USFWS Fisheries Office staff will provide fisheries expertise with assistance from cooperating agencies and Tribes.
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n

U.S. Fish & Wildlife Service.   March 1981. Juvenile Salmon Use of Three Columbia River Backwater Areas Proposed for Subimpoundment. Ecological Services, U.S. Fish & Wildlife Service, Portland, OR.
n

Washington Department of Fish & Wildlife. 1997. Monitoring/Evaluation Plan for Flash Technology Corp.  “AGL” Behavioral Barrier System Test at the Burbank Pumping Plant No. 3 Intake from Casey Pond, Spring 1997. Memo to BOR from John Easterbrooks.
n

Washington Department of Fish & Wildlife. 1995. Casey Pond (Burbank Pumping Plants No. 2 & No. 3) Fish Sampling, Spring 1995. Memo to BOR from John Easterbrooks.
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Project Managers

Dave Linehan - Deputy project leader for the Mid-Columbia River Refuges, USFWS, Pasco, Washington.  Twenty-three years with the USFWS as a wildlife biologist and refuge manager in the states of North Dakota, South Dakota, Montana, Oregon and Washington.  Previous 10 years as refuge manager of McNary and Toppenish National Wildlife Refuges in Washington.  Has been the project manager, lead planner, and supervisor over construction activities 1995-1999 for major (>$500,000) riparian and wetland restoration projects at both refuges funded under the North American Wetlands Conservation Act and involving various partnerships and other funding sources. Will serve as overall project manager and supervisor for activities during construction phase of restoration project.  B.S., Biological Sciences,  SUNY, Albany, 1972 and M.S. in Zoology from State University College of New York at Brockport, 1977. 

Assistant Project Planner and Field Studies Supervisor - This position will be filled by a Temporary (Not to exceed 3 years) appointment fish and wildlife biologist position (GS-11) assigned to the Mid-Columbia River Refuges Complex to provide project planning, NEPA documents/planning, assist with study design, and supervision of field studies. 

Project Biologists

Charles Lobdell.  Charles is a fisheries biologist with Ducks Unlimited at the Vancouver Office, Washington.

Howard Browers.  Howard is a fish and wildlife biologist with the Mid-Columbia River Refuges Complex, Pasco, Washington.  Howard has worked for the USFWS for 12 years and has served an a project biologist in the ecological services division, Upper Columbia River Basin Field Office, Spokane, WA.; as a wetlands specialist for Oregon Division of State Lands; and USFWS regional coordinator for the National Wetland Inventory, Portland, OR.  

Fisheries Technicians

Two positions will be filled by Temporary/Seasonal appointments fish and wildlife biologist positions (GS-5/7) assigned to the Mid-Columbia River Refuges Complex and/or other cooperator or contractor to conduct monitoring and field studies during the project. 

Refuge Personnel 

Rebecca Chuck who supervises field activities on the lands affected by the project manages the McNary Refuge. Two engineering equipment operators WG-9 are available for construction activities.  One Temporary/Seasonal heavy equipment operator will be hired to operate rental equipment for restoration/construction project work. 

Chuck Lobdell is the Regional Fisheries Biologist for Ducks Unlimited, in Vancouver, Washington.  He earned a Bachelor’s of Science with Honors in Fisheries Resources from the University of Idaho, and a Master of Science in Theoretical Ecology, also from Idaho, and has extensive field experience in fisheries, stream ecology and wetland restoration and management.  Chuck is responsible for incorporating fish habitat and passage needs into wetland restoration designs across the nine state region, and managing DU’s Pacific Northwest fisheries monitoring and evaluation program to facilitate adaptive management of wetland restoration projects.  

Related publications and Presentations:

Lobdell, C. M., and A.P. Reasoner.  2001.  Restoring Wetland Functions and Values in the Lower Columbia River Ecoregion-  Implications for Salmon Recovery.  Presentation to Oregon Chapters of the American Fisheries Society and The Wildlife Society, Portland, Oregon.

Donovan, S., S. Liske, and C. M. Lobdell.  2000.  Restoring Wetland Functions and Values in the Lower Columbia River Ecoregion.  Proceedings of the Society for Wetland Scientists Millenium Wetland Event, Quebec City, Quebec.

Lobdell, C. M., S. Donovan, and D.P. Golner.  2000.  Restoring the Health of Pacific Coast Watersheds.  Proceedings of the 17th International Conference of The Coastal Society, Portland, Oregon, USA.

Lobdell, C. M.  1994.  Ecology of Wild Rainbow Trout in the Henry’s Fork of the Snake River, Idaho.  A literature review.  
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