
MEMORANDUM 
 

 
 
Date:  May 26, 2011 
To:  Sentinel Stocks Committee of the Pacific Salmon Commission  
From:  Michael Mizell and Yong-Woo Lee (Washington Dept. of Fish & Wildlife, Fish Program) 
Re:  Memo in lieu of project completion report for the project of “Abundance Estimation of 

Stillaguamish System Chinook Salmon Via Mark-Recapture, 2010-13 Sentinel Stock 
Monitoring” (WDFW #10-1175; SSP-2010-11). 

 
This memo describes the background information of the project objectives and activities to obtain the 
Snohomish County permit for the construction of resistance board weir system in Stillaguamish 
River for a future Chinook mark-recapture study. Permit application forms and required documents 
that were compiled through the application preparation, as well as a summary of budget expenditures, 
are attached to this memo as appendices. Actual permit application was not submitted although all 
the necessary forms and documents for applications were accumulated and ready for submission. It 
was because we learned in the beginning of 2011 that Sentinel Stocks Committee would not fund the 
project for Stillaguamish River Chinook mark-recapture study, with a weir system approach, in 2011. 
However, permit application for a future study can be easily done using the application documents 
prepared from this project. 

 
PROJECT OVERVIEW 
 
We proposed originally in 2010, and again in 2011, to capture and mark live Chinook salmon in the 
Stillaguamish River Basin (Figure 1) using a United States Army Corps of Engineers (USACE) 
diversion dam and a cooperative Stillaguamish Tribe/Washington Department of Fish and Wildlife 
live capture trap and holding pen immediately adjacent to the dam (RM 3.1 on Cook Slough, 
approximately RM 10.7 on the mainstem Stillaguamish River). The Stillaguamish River would have 
been blocked to fish passage by a resistance board weir at RM 9.1. Each fish captured at the trap 
would have been marked with both a uniquely coded internal PIT tag, a uniquely coded external tag, 
and a subset of the population would have also received gular-implanted radio tags. After marking 
and release, Chinook would have been recaptured during tribal broodstock collection efforts (drift 
gill net, beach seine) and/or as carcasses on all known spawning grounds. A basin-wide escapement 
estimate for Chinook salmon would have then been generated based on mark-recapture methodology. 
Escapement estimates would have been further stratified into stock-specific (i.e., summer vs fall), 
sex-specific, and size-specific estimates as practicable (i.e., if marking and recovery rates allowed).  
We also intended to estimate and evaluate predictive relationships (expansion ratio) between mark-
recapture run size and (a) peak, cumulative & area-under-the-curve (AUC) redd counts, and (b) peak, 
cumulative & AUC live/dead fish counts. If the Stillaguamish Tribe would have conducted a carcass 
mark-recapture study in any year that the sentinel stocks project is active, we would have also 
compared our findings to these results. These relationships, if reliably consistent, would be especially 
useful for Chinook escapement estimation during odd years when pink salmon runs could possibly 
complicate use of other estimation methods.  
 
2010 PROJECT POSTPONEMENT 
Modification/delay of 2010 Stillaguamish Sentinel Stocks research 
 
Several months prior to submission of our proposal to conduct Sentinel Stocks work on the Stillaguamish 
River in 2010 we made substantial preparations for the study. These preparations included working with 
NOAA Fisheries and WDFW staff to ensure our ESA Section 7 limit 4(d) take permit was in place, 



verifying with WDFW headquarter and regional staff that weir/trap construction was covered under an 
existing state-wide Hydraulic Project Approval (HPA) permit, verifying with the Army Corps of 
Engineers (USACOE) that we did not need a Navigable Waters Construction permit, conducting site 
visits to identify weir locations, and making preliminary trap operation plans with the Stillaguamish 
Tribe. Once an appropriate weir location on the mainstem Stillaguamish river was located, we also 
coordinated closely with the land owner to ensure site access. In a meeting with Jason Griffith and John 
Drotts of the Stillaguamish Tribe in December 2008 (in preparation for proposal submission for the 2009-
10 season) we were made aware that the USACOE planned to perform extensive emergency maintenance 
on their diversion dam on the south channel (Figure 1 site S1) but were not given an exact timeframe for 
these repairs.  
 
Since receiving funding confirmation from the Sentinel Stocks Committee two major challenges/obstacles 
have arisen that compromise our ability to conduct the research described in our proposal. Specifically:  
 
1. Despite being covered under a statewide HPA permit to install the weir, we have determined that we 

must have a Master permit, shoreline conditional use, flood hazard, and streambed grading permits 
issued by Snohomish County before we can install a weir in the north channel (~River mile 9.1, 
Figure 1 site 72). County requirements are in addition to State requirements and vary significantly 
from county to county, being rather stringent in Snohomish and Skagit Counties. The minimum 
elapsed time for receiving such permits is 120 days once we have an official consultation, which 
would have taken four or more weeks to arrange as of April 2010 (meetings only occur on 
Thursdays). We extensively discussed “streamlining” of this process, including use of several 
potential exemptions from the process, with County, WDFW, and WA Department of Ecology staff 
but were limited by legally mandated county review and comment time periods. Thus, the earliest we 
could have installed the weir would have been sometime between July 15 and August 15. Based on 
subjective evidence from the Stillaguamish Tribe, WDFW biologists, and George Pess of NOAA a 
substantial portion of the Chinook run would likely be upstream of our trapping sites before these 
dates.  

 
2. The USACOE delayed repairs of the cook slough diversion dam (~RM 10.8, Figure 1 site S1) in 2009 

and are beginning repairs no later than July 15th of 2010 (confirmation received from Kevin Mckeag, 
USACOE, 4/6/10). This entails installing a giant ‘bladder’ upstream of the south half of the dam to 
dewater that portion while contractors (a) repair the two adjacent fish ladders, (b) excavate a channel 
below the ladder, and (c) install boulders in this channel. The contractors will then move the bladder 
and dewater the north half of the dam while they drive sheet piles and perform other repairs on that 
portion. The tribal fish trap (which we intended to share) was to be installed in May at the head of one 
fish ladder, removed during repairs to the south half of the dam, and re-installed during repairs to the 
north half of the dam. It was likely migration of Chinook would be impacted by construction activity, 
but we did not know to what extent. As of this writing in May, 2011 the U.S. Army Corps of 
Engineers has still not undertaken the repairs to the South Channel diversion. 
 
Note: We do not know how likely it is that fish might back down 3.2 miles of the Cook Slough (south 
channel) to ascend the mainstem Stillaguamish river. It could delay migration unless fish move 
upstream late at night (assuming USACOE contractors do not work 24/7).  
 

We believe that the lack of a weir on the mainstem and construction activities on the Cook Slough would 
have lead to unquantifiable violation of the equal probability of capture assumption needed for an 
unbiased Petersen estimate. This problem could be largely avoided by adequate mixing of fish above the 
tagging site, but the degree to which this will occur is unknown.  
 
Due to the issues noted above we agreed with the Sentinel Stocks Committee of the Pacific Salmon 
Commission to postpone Sentinel Stocks research on the Stillaguamish for one year (re-apply for 2011). 
This would allow the SSC/PSC to reallocate the funds for another project in 2010 or bank it for 2011. 



This would provide plenty of time for completion of the county permitting process, allow the USACOE to 
finalize their repairs, allow the catchability of the tribal trap to be evaluated and improved as necessary or 
a new site be found, and remove the potential for statistical bias noted above. The Tribe had an 
independently funded project to build and operate a trap for broodstock but only caught two Chinook in 
2009. During consultations with the Tribe we suggested modifications to the trap to increase capture 
efficiency. Under this option we requested to retain $6000 of the funding allocated to us for work on the 
Stillaguamish River in 2010 to help pay for the costs of county permit processes and fees.  
 
The lengthy permit process has moved forward. The necessary documents were accumulated to satisfy 
Snohomish Counties’ lengthy permitting process. This document compilation included platt descriptions, 
researching which permits were necessary and reviewing numerous county codes. Correct permitting 
documents from the land use office were obtained in person, along with engineering documents to satisfy 
Snohomish County, weir drawings, and placement maps. Pre-permitting phone meetings were held and a 
submittal appointment was being set up. HPA documents were also sourced and checked for validity for 
this project (see appendix 1). The landowner was also contacted by phone and in person several times to 
obtain permission to move forward as the county requires descriptions of the residences, septic, and 
outbuildings on the property in question for the weir placement.  
 
After review with members of the Wild Salmon Production and Evaluation (WSPE) unit, approximately 
10 hours has been spent reconnoitering the lower Stillaguamish River for a more suitable place for a 
resistance board weir. It was determined that a more optimal solution for capture would entail a full river 
resistance weir to address the U.S. Army Corps Engineers ongoing construction delays and the 
Stillaguamish Traps’ shortcomings. We believe that the lack of a reliable tribal trap on the dam along with 
construction activities on Cook Slough (south channel) would have lead to unquantifiable violation of the 
equal probability of capture assumption needed for an unbiased Petersen estimate again in 2012. To 
address this problem several probable sites have been searched but flows were too high for an accurate 
picture of the suitability of these sites. Future work may entail redoing platt documents, maps drawings, 
and paperwork as well as attending permitting meetings. 
 
Permitting fees for the Stillaguamish project include: 
 

• $2750   Conditional Use 
• $300     Flood hazard Permit Application 
• $1200   Shoreline variance fee 
• A grading permit fee may be also required and is based on several factors that cannot be 

determined at this time. 
 
Snohomish County permits are based on buildings and land construction and are not easily reconciled 
with a project such as this. In this light, other fees may be assessed in the future as will be determined by 
the county. 
 
It is our goal to propose the mark-recapture study to Sentinel Stocks Committee of PSC in late 2011, and 
undertake this project in earnest in 2012.  
 
 
 
 
 
 



Figure 1: Lower Stillaguamish Basin overview map. 

 

 

 

 

 



Appendix 1:  Copy of prepared forms and documents for county permit application. 









































































































Appendix 2: Project Financial Summary (signed by financial officer). 
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