Project ID: 25060
Burbank Sloughs and Mainstem Columbia River Shoreline/Side Channel/Wetland Habitat Restoration

Sponsor: USFWS 

Responses to ISRP Comments

Comment:  “This effort will be successful for anadromous fish rearing if such habitat is currently in short supply…”

Response: Off channel rearing habitat is only sparsely available along the mainstem Columbia River below the Hanford Reach, and absent along the lower Snake River.  The 2,000 acres of potential marsh, slough and wetland habitats represented in this project account for a significant portion of the potential off and side channel rearing habitat between the end of the Hanford Reach and McNary Dam. The primary factor limiting the amount of available habitat for fall chinook salmon in McNary Reservoir is the presence and extent of riprapped shorelines.  Garland et al. (2001) showed that this type of habitat is not preferred by juvenile fall chinook salmon but did support higher numbers of predators compared to natural shorelines.  About 75% of the shoreline in the 41-mile reach of McNary Reservoir downstream of Richland, WA is covered in riprap and is poor rearing habitat for juvenile chinook salmon.  Riprap begins in McNary Reservoir at approximately river mile (RM) 333 and continues extensively to RM 323 below the Snake River confluence.  Most of the shorelines from Wallula Gap (RM 314) to McNary Dam (RM 292) are armored with riprap and are not suitable rearing habitat for fall chinook salmon.  In this context, existing rearing habitat is not abundant in this portion of McNary Reservoir and this project will add valuable rearing area.

Comment:  “This effort will be successful…if the new habitat does not increase predation, especially piscine [and] …reasons for expecting low predation rates were not elaborated upon.”

Response:  This concern could easily be raised for any project that attempts to create new habitat anywhere in the Basin and is an important consideration.  The habitat that will be created will incorporate the criteria identified by Key et al. (1996) and Tiffan et al. (2001) as being the most suitable for rearing fall chinook salmon.  Such habitat is characterized by low lateral gradient, low water velocity, lack of cover, and sand to cobble-size substrates.  The goal of this project is to create habitats that most resemble natural habitats that support large numbers of fish, such as are found in the Hanford Reach.  This type of habitat typically does not support high numbers of predatory fish (Key et al. 1996).  In contrast, predators such as smallmouth bass generally are found in riprap habitats (Garland et al. 2001), or where structure is present in the form of large rocks, holes, vegetation, etc., that provide cover.  This is not the type of habitat that will be created by this project.  In fact, these features will be eliminated in restoration sites to the extent practicable.  Finally, since the proposed restoration project is on the east side of McNary Reservoir and below the confluence of the Snake River, turbidity should be higher on this side of the river due to a higher sediment load in the Snake River.  This may further reduce the fall chinook salmon risk of predation by bass and pikeminnow, which are sight feeders.


This concern will also be addressed by the monitoring and evaluation portion of this project to help resolve this uncertainty for other habitat restoration projects.  We will test the following null hypothesis:

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

Failure to reject this hypothesis would imply that this project did not increase predation risk in this area.  Rejection of the hypothesis from the standpoint that restoration efforts increased predation would have important implications for conducting future mainstem habitat restoration projects and should be of importance to fishery managers.  Methods used to test this hypothesis are described later in this response.  

Comment:  “The priority of this area needs to be justified. (a) Why was this particular 2000 acres selected?(b) Is it typical of shoreline development in the area or is it a known are of emigrant utilization?(c) Does the area offer a better than average chance of success?” 

Response:  

a) This site was selected because it represents a disproportionately large amount of potential rearing habitat for juvenile salmonids, represents a habitat feature that is extremely limiting in the Columbia Basin, was formerly a high use area for outmigrating juvenile salmonids and has a high likelihood of success.  This priority area is located downstream of the productive Hanford Reach which produces 20-30 million fall chinook salmon fry annually (WDFW, unpublished data).  Many of these fish are displaced naturally, or by flow fluctuations, into McNary Reservoir where the presence of riprapped shorelines do not provide suitable rearing habitat.  In addition, this area may provide rearing habitat for ESA-listed Snake River fall chinook salmon that are produced in the tailraces of lower Snake River dams (Dauble et al. 1999).  The area is under Federal ownership, is managed as a contiguous unit of the McNary National Wildlife Refuge by the U.S. Fish and Wildlife Service, and is under long term protection. 

b) Much of the Columbia Plateau is characterized by a river channel with steep banks, narrow riparian zones, a few islands, and very few areas of slow moving, off-channel habitat.  This particular portion of the Columbia (McNary Reservoir) has some of the only potentially restorable off-channel habitat in the reach.  Because the restored habitat will be directly accessible from the main channel of the Columbia River, fish will be able to “find” the habitat more easily.  Establishing flow through the reconnected channels should increase the use of the habitat by fall chinook salmon (USGS, unpublished data) compared to just creating slack-water habitat.  Flowing water may also shift the invertebrate community toward a more productive lotic community, which may be more beneficial to rearing fall chinook salmon. The proposed project site has documented use by juvenile salmonids during downstream migrations (Zimmerman and Rasmussen, 1981; and Easterbrooks, 1995 and 1997).  Chinook salmon were the most abundant salmonid sampled, and young-of-the-year were the dominant age-class.  All studies documented use of site, including Casey Pond, and all studies acknowledged the comparatively high growth rates associated with use of these off-channel habitats. 

c) The project offers a better than average chance of success because we plan to use all of the available research findings and knowledge about juvenile chinook rearing habitat use up front in the planning and engineering phase of this project.

Comment: “Response should better describe the monitoring and evaluation”.

Since the initial submission of this project, the Service has requested the assistance of researchers with the U.S Geological Survey  (USGS), Columbia River Research Lab, Cook, Washington, in both the engineering design and the monitoring and evaluation plan of the project.  The USGS will be involved in ensuring engineering design incorporates identified criteria (Key et al., 1996 and Tiffan et al. 2001) for suitable salmon rearing habitat so that restored habitats will be of the highest quality for subyearling fall chinook salmon.  If high-resolution topographical and bathymetric data are not available for the project area, the USGS will collect this information using standard surveying methods.  The end product will be a geo-referenced GIS of the study area that will allow an assessment of the quantity and quality of the rearing habitat that will be produced by restoration efforts.  This will involve using an existing habitat model developed by the USGS for juvenile fall chinook salmon (Tiffan et al. 2001).  In addition, detailed topographic information will help with the engineering and planning phase of this project.

Monitoring and evaluation:

Aquatic community structure

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 in Curlew and J-line sloughs.  In addition, index sites will be established in nearby areas (e.g., Foundation Island, Columbia River main channel, Casey Pond) to reference fish abundance and species composition in main channel, slough, and embayment habitats.  Sites will be sampled biweekly from November to just prior to restoration in early 2002.  After restoration work is completed, sites will be sampled weekly from April 1 to the end of June (most subyearling chinook salmon have left rearing areas by this time).  Each site will be sampled according to standard USGS methods (Key et al. 1994) to collect species abundance and composition data.  Monitoring and evaluation will continue each year for the duration of the project.

Habitat use by juvenile chinook salmon—The ISRP comments indicated “The response should better describe the monitoring and evaluation.”  Therefore, trends in subyearling chinook salmon abundance, the primary target species for habitat improvement, will be examined within and between sites.

Ho:  Abundance, growth, and residence time of subyearling fall chinook salmon  and other juvenile salmonids rearing in habitat created by this proposed 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 using two-way ANOVA with habitat type and time of year serving as the main effects.  The abundance of other important fish species caught in beach seines will be analyzed similarly.

Mean catches per unit effort (CPUEs) will be compared within and between sites for species captured during electrofishing.  Analyses will be similar to those described above for beach seining.  Mark-recapture methods will be used to estimate the growth and residence time of subyearling fall chinook salmon in restoration sites.  Fish of the same size will receive a dye mark on their caudal fin using a Panjet needle-less innoculator.  We will mark and release 2,500 fish in each restoration site, and at one reference site along the main channel of the Columbia River.  Marked fish will be recaptured during weekly seining efforts.  Fish will be weighed and measured to determine growth rates and residence time in rearing habitats.

Predation evaluation—Since the ISRP raised concerns about the purported “low” anticipated piscine predation in restoration sites, evaluation of predation on juvenile fall chinook salmon should be a priority.  We will test the following null hypothesis:

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

Concurrent with the electrofishing activity described above, smallmouth bass and northern pikeminnow will be collected for food habit analysis in the restored habitats and at selected reference sites.  In 2002, 25 fish of each species will be collected from both Curlew and J-line sloughs and 25 fish of each species will be collected from two reference sites for a total of 200 fish.  Fish will be collected in May—the time of peak subyearling abundance.  Predators will have their stomach contents removed using non-lethal 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).  This effort will continue in 2003 and 2004 and may be expanded to obtain more precise estimates of predation rates and predator abundance depending on the results obtained in 2002.

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 each restoration site and in selected reference sites.  Substrates will be placed in Curlew and J-line Sloughs 6 months prior to the start of restoration efforts.  A portion of the substrate baskets will removed monthly and analyzed for the species abundance, composition, and life stage.  Baskets will be redeployed after restoration efforts have been completed and sampled similarly.  In addition, plankton tows will be made both before and after restoration to document changes in the zooplankton community.

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.

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.  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 of the terrestrial and aquatic vegetation will be made at each site as well. Water temperatures in restored channels will be monitored by several hobo temperature probes set to record temperature every hour continuously throughout the year.  Water quality data will be collected in early spring each year to monitor dissolved oxygen.   

Ho:  The restored habitat will not differ from natural reference sites used to

characterize juvenile fall chinook rearing in the surrounding habitats.

In addition to describing the physical habitat at the “local” level, each restoration site will be mapped and the data will be input to a Geographic Information System (GIS).  Existing bathymetric and topographic data will be collected prior to restoration efforts.  Any additional data will be collected using standard surveying methods and an electronic total station.  All data will be georeferenced using existing benchmarks and GPS units with sub-meter accuracy.  Depth and water velocity coverages will be created in GIS so that an existing USGS fall chinook habitat model (Tiffan et al. 2001) can be applied to predict the quality and quantity of rearing habitat in restored sites.

Wetland/terrestrial community structure

Use of the pre- and post-restoration habitats by birds will be determined to quantify changes in the overall diversity and health of the ecosystem.  Point counts, area searches, and standardized waterfowl and breeding pair counts will be conducted twice per month by U.S. Fish and Wildlife Service biologists during the winter, spring and summer months. Photopoints and aerial photography will document changes in shoreline vegetative cover, type and distribution.
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Addendum to Section 10. Key Personnel
USGS fishery biologist Ken Tiffan will be added to the list of key personnel for the project.  Ken is a fishery biologist with USGS, Columbia River Research Lab, Cook, Washington and has conducted and published research on juvenile fall chinook salmon rearing habitat and entrapment areas in the Hanford Reach of the Columbia River.  Anticipated USGS roles in the project will include:

1. Participate in the design portion of this project by offering technical advice on juvenile fall chinook salmon habitat requirements and/or collecting topographic data to support engineering and GIS applications.

2. Be responsible for evaluating the response of the fish community to restored habitats and shall include weekly beach seining, electrofishing, habitat assessments (local and GIS-based), predator food habit analyses, and estimating growth and residence times.

3. Be responsible for data analyses pertaining to fish habitat evaluations and predation.

4. Conduct GIS-based analysis of habitat quantity and quality.

5. Produce metadata for all geographical data.

6. Be responsible for providing necessary capital equipment for sampling (e.g., boats, seines, GPSs, surveying equipment, etc.)

7. Obtain necessary state and federal permits to sample ESA-listed and non-listed species.

8. Produce joint technical reports to the Bonneville Power Administration in cooperation with the FWS.

9. Produce manuscripts with FWS authors for peer-review publication summarizing project results.

10. Disseminate project results along with the FWS to workgroups, fishery managers, and other regional forums.

Kenneth F. Tiffan 
Principal Investigator

U. S. Geological Survey

Research Fisheries Biologist

Education:

M. S. Fishery Biology, 1992, Colorado State University, Fort Collins

B. S. Fishery Biology, 1987, Colorado State University, Fort Collins

Employment:

1992 to Present—Research Fisheries Biologist for the Biological Resources Division (USGS). 

Responsibilities over the last 9 years:

Design, propose, conduct, and publish results of research on fall chinook salmon in the Snake and Columbia rivers.  Provide expertise to project tasks including radio telemetry, bioenergetics, habitat/GIS studies, and predation.  Provide information to fishery managers as requested. 

Publications (in addition to 9 BPA annual reports):
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Presentations:

1995.  Fall chinook physiology.  A paper presented to the 18th annual Smolt Workshop in Corvallis, Oregon.

1996.  Osmoregulatory and ATPase development in subyearling fall chinook salmon in the Columbia River.  A paper presented to the International Congress on the Biology of Fishes in San Francisco, California in 1996.

2001.  Fall chinook salmon migratory behavior and survival.  A briefing to the Independent scientific advisory board to the Northwest Power Planning Council, Seattle, Washington.
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