Statement of Work – Site 1/Northwind’s Weir Inverts
Title
Assessments and Evaluations of Regional Restoration Sites.

Since 2008 the University of Washington and the US Army Corps of Engineers through the research work order process have been collaborating to assess and evaluate the success of restoration sites in the western Washington.  The overall goal of this multi-year research effort is to provide data that will enhance our understanding of the factors that govern the success of different restoration strategies thus informing future restoration efforts within an adaptive management framework. In 2016 the University of Washington’s Wetland Ecosystems Team (UW-WET) will conduct evaluations of two sites in the Duwamish that have been previously evaluated. This funding will allow researchers to re-evaluate these sites with regard to their success at meeting original goals.

Location 1
2016 Assessment of fish and juvenile salmon diets at Codiga Park Restoration Site

Research Objectives and Methods
The Codiga Park restoration site was completed in 2004, and consists of created off-channel habitat with associated uplands.  In 2008 and 2012, post-construction biological sampling was conducted by UW-WET (Armbrust et al. 2008, 2012). Sampling consisted of capturing fish and collecting juvenile Chinook salmon diets once in April, May, and June and sampling invertebrates in benthic cores and fallout traps in the same months. In 2016, fish sampling will be conducted as was done in 2008 and 2012.  Due to funding limitations, this scope of work is for the fish work only.
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Sampling Methods.  Fish will be sampled using an enclosure net and pole seines.  The enclosure net is placed across the channel at or near high tide at sunrise, to trap outgoing fish as the tide recedes.  The goal is to survey fish that used the site during the previous night and the first few hours of daylight.  As the site drains, depletion seining with the pole seine is conducted and fish identified to species and counted.  Up to 20 individuals of each species will be measured for length.  A subset of five juvenile Chinook salmon will be sampled for diets by non-lethal gastric lavage.  This method consists of placing fish in a tray of seawater with a small amount of the anesthetic MS-222 for approximately 30 seconds.  Gut contents are removed using a modified garden pump sprayer with a custom nozzle and filtered river water.  Gastric lavage has been shown to result in 100% removal of food items and to have no adverse long-term effects on salmonids.  Contents are washed into a 106-µm sieve and fixed in 10% buffered formaldehyde solution.  Fish are immediately placed in a bucket of ambient water for recovery and then released.  When most of the fish have been removed by seining, the enclosure net will be gathered and the remaining fish enumerated.  If unmanageable numbers of fish are caught, total numbers will be estimated by systematic pole seining, subsamples of measurements and diets will be taken, and then the enclosure net will be removed.  This will happen only if numbers of fish are large enough that there is a risk of mortality when the site goes dry (i.e., fish processing has not been completed).  Netting will occur once a month in April, May, and June.  In the laboratory, salmonid prey items will be identified using a dissecting microscope.  Small benthic and planktonic crustaceans and a few other taxa will be identified to genus or species, and for other major prey items such as insects, identification will be to the order or family level.  Benthic and fallout invertebrates will be monitored by a separately funded component of the project.
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Location 2
Site 1/Northwind’s Weir Restoration Site-Assessment of Fish and Juvenile Salmon Diets

Research Objectives and Methods
The Site 1/Northwind’s Weir restoration site, was completed winter 2009-2010, and consists of 2.5 acres of created off-channel mudflat habitat with associated uplands.  In 2010, baseline data on initial post-construction biological conditions was collected by UW-WET (Armbrust et al. 2010). Sampling consisted of capturing fish and collecting juvenile Chinook salmon diets once in April, May, and June and sampling invertebrates in benthic cores and fallout traps in the same months.  In 2013, the fish and diet sampling was repeated, but because of funding limitations, an abbreviated invertebrate sampling was done, consisting of collecting insects with fallout traps in April, May, and June, and taking benthic cores in May only (the period of high benthic abundance found in 2010) (Armbrust et al. 2013). In 2016, fish and invertebrate sampling will be repeated as for 2013.  This scope of work is for the fish work only, invertebrate sampling and analysis will be conducted under a separate project.

Sampling Methods.  Fish will be sampled using an enclosure net and pole seines.  The enclosure net is placed across the channel at or near high tide at sunrise, to trap outgoing fish as the tide recedes.  The goal is to survey fish that used the site during the previous night and the first few hours of daylight.  As the site drains, depletion seining with the pole seine is conducted and fish identified to species and counted.  Up to 20 individuals of each species will be measured for length.  A subset of five juvenile Chinook salmon will be sampled for diets by non-lethal gastric lavage.  This method consists of placing fish in a tray of seawater with a small amount of the anesthetic MS-222 for approximately 30 seconds.  Gut contents are removed using a modified garden pump sprayer with a custom nozzle and filtered river water.  Gastric lavage has been shown to result in 100% removal of food items and to have no adverse long-term effects on salmonids.  Contents are washed into a 106-µm sieve and fixed in 10% buffered formaldehyde solution.  Fish are immediately placed in a bucket of ambient water for recovery and then released.  When most of the fish have been removed by seining, the enclosure net will be gathered and the remaining fish enumerated.  If unmanageable numbers of fish are caught, total numbers will be estimated by systematic pole seining, subsamples of measurements and diets will be taken, and then the enclosure net will be removed.  This will happen only if numbers of fish are large enough that there is a risk of mortality when the site goes dry (i.e., fish processing has not been completed).  Netting will occur once a month in April, May, and June.  In the laboratory, salmonid prey items will be identified using a dissecting microscope.  Small benthic and planktonic crustaceans and a few other taxa will be identified to genus or species, and for other major prey items such as insects, identification will be to the order or family level.  Benthic and fallout invertebrates will be monitored by a separately funded component of the project.
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