July 20, 2012
TO:  TRRP Fish WG
FROM: Salmonid Outmigrant Timing Analysis Group
SUBJECT: Outmingrant timing analysis associated with the 2,000 cfs bench requested by the TRRP Flow Workgroup

At the April 12, 2012, TRRP Flow workgroup (Flow WG) meeting the question as to the importance of extending the 2,000 cfs bench into July for temperature benefits for outmigrating Chinook salmon was asked.  The Flow Workgroup requested input from the ongoing juvenile salmonid outmigration monitoring assessment to evaluate potential biological implications of modifying the duration of the 2,000cfs temperature bench flow releases.  During water year (WY) 2011 and WY 2012, the descending limb of the spring hydrograph was modified to provide a more natural decrease in flows to provide a hydrograph more suitable to initiate riparian establishment on floodplain terraces and to presumably provide outmigration cues to juvenile salmonids.  The Flow WG identified the need for a multi-year outmigrant timing analysis to evaluate the necessity of the 2,000 cfs bench designed to provide optimal temperatures for outmigrating Chinook salmon.  Ideally, this analysis will be conducted in time to inform the 2013 flow scheduling process which will begin in February 2013. A proposed schedule is provided at the end of this document.
The specific request from the Flow WG was:
Request Fish Workgroup to write a summary of what is needed to analyze outmigration timing. This data is required to make more informed decisions regarding flow release schedules.

During the May 10, 2012, Fish WG meeting, the group discussed this request and developed a plan to address it.  Rather than just identify what is needed to analyze the outmigration timing as was requested by the Flow WG, the Fish WG discussed how this effort should proceed and several members of the Fish WG, as well as staff associated with the outmigrant monitoring project, were identified to develop this scoping document.  Following review and input by the Fish WG, the analyses will be initiated with the intent of having a peer reviewed report ready to inform the 2013 flow scheduling process.
Background:  One purpose of the spring and early summer components of the hydrographs recommended in the Trinity River Flow Evaluation (TRFE, U.S. Fish and Wildlife Service and Hoopa Valley Tribe 1999) and adopted by the Trinity River Record of Decision (ROD, USDOI 2000) is to improve thermal regimes for outmigrating juvenile salmonids throughout the Trinity River to its confluence with the Klamath River at Weitchpec, CA.  It is anticipated that improving thermal regimes for rearing and outmigrating juvenile salmonids will contribute to increasing freshwater production by improving their health and survival (TRRP and ESSA 2009).
The hydrographs adopted by the ROD are intended to provide marginal water temperatures at Weitchpec during Dry and Critically Dry water years and optimal water temperatures at Weitchpec during Normal, Wet and Extremely Wet water years for the majority (at least 80%) of the outmigrant population (Table 1, U.S. Fish and Wildlife Service and Hoopa Valley Tribe 1999). Discharge-based abundance indices were used to identify outmigration timing in the development of the TRFE recommendations and temperature criteria were based on published literature. Differing dates were used in recognition of the different outmigrant timing for steelhead, coho salmon and Chinook salmon.
Analyses associated with evaluating the influence of improved thermal regimes on outmigrant timing, improved condition and survival, and increased production address the Integrated Assessment Plan (TRRP and ESSA 2009) sub-objectives:
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[bookmark: _Toc193181193][bookmark: _Toc193181301][bookmark: _Toc193181428]2.2.3	Improve thermal regimes for outmigrant salmonid growth and survival (dependent on water year)
and
3.2: Increase freshwater production of anadromous fish
[bookmark: _Toc193181205][bookmark: _Toc193181313][bookmark: _Toc193181440]3.2.3	Improve juvenile fish production as a function of water temperature and habitat flow relationships from baseline conditions in the mainstem Trinity River within 3-4 brood cycles following rehabilitation of fluvial river processes.

Focus of this effort:  This effort will focus on an evaluation of juvenile Chinook salmon outmigrant timing in relation to the pre-ROD observed mean 80% population date of July 9 (Table 1) which coincides with the ROD hydrograph bench of 2,000 cfs for Normal, Wet or Extremely Wet water years.  Sampling periods will be standardized for the upper river and lower river sampling locations so that comparisons can be made across years (Table 2).
The following evaluations will occur:
1. Evaluate Chinook salmon outmigrant timing using both discharge-based abundance indices (as was used in developing the TRFE recommendations) and trapping efficiency-based population estimates using mark-recapture data to assess the relationship between outmigrant timing, the July 9/80% outmigrant criterion, and water year type;  

2. Evaluate outmigrant timing data from the upper river sites (Junction City and NF/Pear Tree) in conjunction with the lower river site (Willow Creek) to assess the differences observed along the river; 

3. Evaluate differences in outmigration timing of naturally produced and hatchery produced Chinook salmon; and

4. Investigate the relationship/influence between outmigrant timing and physical parameters such as temperature metrics (e.g. accumulated thermal units (ATUs, Sykes et al. 2009)) and flow/hydrograph.

Future efforts: Future efforts will include, but not limited to development of a more comprehensive analysis of the juvenile salmonid outmigrant data including analyses of timing for steelhead and coho salmon, evaluation of temperature conditions and associated flows and how these influence outmigration, fish length and condition data, and migration timing and duration between trapping sites.  These analyses will hopefully yield valuable information for management decisions and help us identify information gaps (e.g. growth and survival information) that can guide future investigations.  


Proposed Schedule: 
June-July 2012 	Complete literature review and assemble datasets for proposed analyses
August 1, 2012 	Initiate data analyses and report writing 
October 1, 2012 	Distribute draft report for internal review
November 1, 2012	Distribute draft report for Peer Review
January 2013		Final report and present at the TRRP Science Symposium 
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	Species
	Date of at least 80% outmigration1
	Temperature objective for Normal and wetter water years2
	Temperature objective for Dry and Critically Dry water years2

	Steelhead
	May 22
	<55.4
	<59.0

	Coho salmon
	June 4
	<59.0
	<62.6

	Chinook salmon
	July 9
	<62.6
	<68


1. Based on the sampling location on the mainstem Trinity River near Willow Creek, CA. 
2. Water temperature location is the mainstem Trinity River immediately upstream of the confluence with the Klamath River at Weitchpec, CA.


Table 2.  Datasets (years) for Trinity River Chinook salmon outmigrant timing analysis for the upper Trinity River (Junction City and NF/Pear Tree) and lower Trinity River (Willow Creek). 
	Population Estimator
	Sampling Location

	
	Willow Creek Site
	Junction City Site
	NF/Pear Tree Site

	Flow Based Index
	1989-2011
	1997-2003
	2003-2011

	Numeric Estimate
	2002-2011
	2002-2004
	2003-2011
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