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Code


STUDY TITLE Comments


1 ADS-P-13-1 Evaluation of Adult Salmon and Steelhead Passage Behavior in Relation to Lower Columbia River Dam 
Modifications


2 ADS-P-13-2 Factors Influencing Observed System Conversion Rates of Adult Chinook Salmon and Steelhead


3 ADS-S-13-1 Migration and Passage Behavior of Overwintering Summer Steelhead in the Lower Columbia and Snake Rivers 


4 ADS-W-12-1 Steelhead kelt passage distributions and FCRPS survival and return rates for fish tagged above and at Lower 
Granite Dam.  (Year 3)


5 ADS-W-13-1 Adult Steelhead and Chinook salmon passage, survival, and conversion through the lower Snake River.


6 ADS-W-13-2 Adult Snake River sockeye salmon passage and conversion within and upstream of the FCRPS.


7 AVS-P-08-1 Evaluate the effects of experimental methods to reduce juvenile salmon consumption by Double-crested 
Cormorants in the lower Columbia River estuary (LCRE) 


8 AVS-P-08-2 Monitor and Evaluate Caspian Terns Nesting Ecology and Diet Composition at the Corps-constructed sites and 
Predation Impacts on Juvenile Salmon at East Sand Island, Oregon.


9 AVS-W-03-1 Evaluation of Inland Avian Predation Management Actions on Salmonid Smolts from the Columbia and Snake 
Rivers 


10 BPS-P-13-1 Evaluation of Fish condition and Gatewell Residence Time for Juvenile Salmonids in a Modified Gatewell at the 
Bonneville Dam’s Second Powerhouse.


11 BPS-W-13-1 Evaluation of the Selectivity of Juvenile Bypass Systems 


12 BPS-W-13-4 Evaluation of overflow weirs and 14-inch orifices for the Lower Granite Juvenile Bypass System upgrade. 


13 BPS-W-14-1 McNary Dam Adult Return Pipe Evaluation (Year 2)


14 BPS-W-14-2 Evaluation of galvanized metal use in FCRPS fishways


15 BT-W-10-2 Monitor and assess movements of Bull Trout in the Mainstem Columbia and Snake Rivers. 


16 LMP-P-11-2 Larval Pacific Lamprey Rearing in Mainstem Columbia and Snake Rivers


17 LMP-P-12-4 Evaluation of Adult Pacific Lamprey Migration Behavior and Fate in Lower Columbia River


18 LMP-P-13-1 Evaluation of Adult Lamprey Passage Behavior in Relation to Lower Columbia River Dam Modifications


19 LMP-P-14-1 Development of Adult Lamprey Passage Structures at Lower Columbia and Snake River Dams


20 LMP-P-14-2 Development of Techniques for Collection of Adult Pacific Lamprey Downstream of Bonneville Dam


21  LMP-S-13-2 Temporal Distribution of Juvenile Pacific Lamprey Occurrence at Columbia and Snake River Dams


22 LMP-S-13-3 Juvenile Pacific Lamprey Passage and Survival at Columbia and Snake River Dams


23 LMP-S-13-3 Juvenile Pacific Lamprey Passage and Survival at Columbia and Snake River Dams


24 LMP-W-13-1 Evaluation of Adult Lamprey Passage Behavior in Relation to Prototype McNary Dam South Shore Entrance 
Structure and Estimating Total Ladder Escapement Through McNary and Ice Harbor Dams. 


25 LMP-W-14-1 Evaluation of Adult Pacific Lamprey Migration Behavior and Passage Success in Lower Snake River


26 SPE-P-08-3 Dam Passage Performance Standard Compliance Monitoring for Subyearling Chinook Salmon at John Day Dam, 
2014


27 SPE-W-12-4 Juvenile Salmon Dam Passage Performance Standard Compliance Monitoring at McNary Dam, 2014


28 SPE-W-14-1 Predation Loss of Juvenile Salmonids in the tailwater of McNary Dam, 2014


29 SPE-W-14-3 McNary Dam Adult Steelhead Temporary Spillway Weir Passage Efficiency 


30 SPE-W-14-4 Draft Tube PIT Tag Detection System Concept Development 


31 SPE-W-14-5 Post Construction Evaluation of Ice Harbor Dam Spillbay 2 Ogee and Deflector Modification


TRANSPORTATION STUDIES


32 TPE-W-04-1 Determine the Seasonal Effects of Transporting fish from the Snake River to optimize a Transportation Strategy.


33 TPE-W-11-4 Evaluation of methods to reduce straying rates of barged juvenile steelhead and salmon. 


TURBINE SURVIVAL STUDIES


34 TSP-S-14-2 Biological Evaluation for Bonneville Powerhouse I and II


35 TSP-W-12-1 Comparative Evaluation of Ice Harbor Dam Replacement Runners (Units 1 and 2).  


36 TSP-W-14-1 Characterization of Turbine Passage Environment at Lower Monumental Dam
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Northwestern Division – U.S. Army Corps of Engineers 
ANDROMOUS FISH EVALUATION PROGRAM 


FY2014 RESEARCH SUMMARY 
 
STUDY CODE: ADS-P-2013-1 (PLACEHOLDER) 
 
FISH PROGRAM FEATURE: CRFM Project Identifier:  SYS 118618. 
 
TITLE: Evaluation of Adult Salmon and Steelhead Passage Behavior in Relation to Lower Columbia River Dam 


Modifications 
 
2010 FCRPS BIOP REFERENCE: Hydropower Strategy 2, RPA 28; RM&E Strategy 2, RPA 54.   
 
MANAGEMENT PURPOSE:  Determine if fishway modifications designed to improve adult fish passage improve or 
have detrimental effects on adult salmonid passage or fallback.  Per RPA 28 of the 2010 FCRPS BiOp, the U.S. Army 
Corps of Engineers was directed to implement specific structural improvements to adult passage at the mainstem 
Columbia and Snake River projects, including “adult ladder systems modifications to improve upstream adult 
passage conditions” at John Day Dam.  Furthermore, RPA 54 directed the Corps to “monitor and evaluate the 
effects of fish ladder operations and configurations on adult passage rates” at “specific projects for specific years 
as operations or configurations change, or new problems are identified.”  This necessitates post-construction 
evaluations of the impacts of recent structural and operational modifications at Bonneville and The Dalles dams. 
 
BACKGROUND:  Recent and pending structural changes at Bonneville, The Dalles, and John Day dams necessitate 
active telemetry evaluations of adult salmonid passage behavior:  


1. A large prototype adult lamprey passage system is scheduled for winter 2012-2013 installation at 
Bonneville Dam’s Washington Shore Fish Ladder – North Downstream Entrance. 


2. An extended spill guide wall was installed in 2009-2010 at The Dalles Dam to improve tailrace egress 
for juvenile salmonids.  In consultation with regional fish managers, the Corps developed new spill 
patterns based on the altered tailrace hydraulic conditions.  This has resulted in higher flow 
conditions at the north end of the spillway tailrace.  Adult salmonid count data at The Dalles Dam 
suggest that smaller fish (jack Chinooks, sockeye, etc) may have difficulty locating and entering the 
North Fish Ladder during higher flow conditions.  Radio-telemetry results from a 2010 evaluation 
suggested negligible impacts on passage times of adult Chinook salmon, but the study did not include 
smaller size classes (jacks). 


3. Modifications to the upper section (including count station and control section) of the JDA North Fish 
Ladder were completed in April 2010.   The radio-telemetry evaluation of the upper ladder 
modifications was limited in scope in 2010, but results and visual observations suggested 
improvements in passage conditions. 


4. Major modifications to the lower fish ladder, AWS pumps, and entrance are being completed during 
the winters of 2011-2012 and 2012-2013.   


 
OBJECTIVES:  The primary goal of this study is to evaluate the effects of dam modifications on adult spring-summer 
Chinook salmon passage rates and behavior.  Other fish, such as steelhead or jack Chinook salmon or summer 
steelhead, may also be tagged to assess passage behavior relative to tailrace conditions at The Dalles Dam or to 
meet other research objectives.  Passage behavior will be compared with metrics from pre-modification years to 
determine whether structural improvements resulted in improved upstream passage conditions.  The presence of 







tagged fish in the river system presents opportunities to address secondary objectives as well.  Primary objectives 
shall include: 
 


1. Evaluate effects of prototype lamprey flume system at BON Washington Shore north downstream 
entrance on passage (passage times, entrance use and efficiency, etc.) of radio-tagged spring-summer 
Chinook salmon.  Schedule: 2013-2014*  


2. Evaluate effects of the extended spillwall at TDA and the resulting spill pattern on passage behavior 
(passage times, fishway use, entrance and passage efficiency, etc) of sockeye salmon and spring-
summer Chinook salmon (adult and jack).  Schedule: 2010, 2013-2014* 


3. Evaluate spring-summer Chinook salmon passage behavior (upper section passage times, ladder 
fallout, passage delays, etc) at the modified upper sections of the JDA North Fish Ladder.  Schedule: 
2010, 2013-2014* 


4. Evaluate effects of JDA North Fish Ladder entrance, transition pool, and auxiliary water supply 
improvements on passage (total ladder passage times, entrance efficiency, fallout behavior, entrance 
weir interactions, etc) of adult spring-summer Chinook salmon.  Schedule: 2013-2014* 


5. In coordination with overwintering summer steelhead and kelt passage study objectives, evaluate 
upstream passage behavior (passage times, fishway use, entrance and passage efficiency, etc) of late 
running (October) summer steelhead at BON, TDA, JDA, and MCN.  Placeholder pending prioritization 
of other study objectives.  Schedule: 2013-2014* 


 
*Placeholder, pending 2013 results. 


 
 
Schedule:   2010 - 2014 
 
Contact:   Sean Tackley 


U.S. Army Corps of Engineers - Portland District 
sean.c.tackley@usace.army.mil 
(503) 808-4751 
    


 








Northwestern Division – U.S. Army Corps of Engineers 
ANDROMOUS FISH EVALUATION PROGRAM 


FY2014 RESEARCH SUMMARY 
 
STUDY CODE: ADS-P-2013-2 (PLACEHOLDER) 
 
FISH PROGRAM FEATURE:  CRFM Project Identifier:  SYS 118618. 
 
TITLE: Factors Influencing Observed System Conversion Rates of Adult Chinook Salmon and Steelhead 
 
2010 FCRPS BIOP REFERENCE: Hydropower RM&E Strategy 2, RPAs 52 and 54.   
 
MANAGEMENT PURPOSE:  Determine whether recent operation and configuration changes at dams have affected 
FCRPS system survival of adult salmonids and adjust as necessary to maintain good upstream passage conditions 
and meet BiOp adult fish survival standards.   
 
BACKGROUND:  Adult salmon and steelhead dam-to-dam conversion estimates are used to evaluate long term 
system survival relative to performance standards established in the FCRPS Biological Opinion for each ESU. RM&E 
Strategy 2 (Hydrosystem Research, Monitoring, and Evaluation) of the FCRPS Biological Opinion included actions 
designed to monitor adult salmonid passage relative to performance standards and to evaluate effects of changes 
in dam operations or configurations to ensure that “the relatively high levels of adult survival currently observed 
are maintained or increased.” 
 
Managers use a 5-year rolling average of annual system survival estimates to monitor progress.  Per the Action 
Agencies’ 2010 Annual Progress Report, system conversion estimates for adult SR fall Chinook salmon and UCR 
steelhead are currently surpassing the BiOp performance standards.  However, conversion of SR spring-summer 
Chinook salmon and SR steelhead from BON to LGR fell below the performance standards of 91.0% and 90.1%, 
respectively.  And average conversion of UCR spring Chinook salmon from BON to MCN was 87.7%, below the 
90.1% standard established for this stock.   
 
The FCRPS BiOp included several actions to address monitoring needs and facilitate identification and resolution of 
potential adult passage issues.  RPA 52 directed the Action Agencies to “review relevant information and identify 
factors (migration timing, spatial distribution, etc.) that might explain the differential conversion rates (BON to 
MCN) observed for UCR steelhead and spring Chinook salmon” and to develop monitoring plans based on this 
information.  The 2010 Supplemental FCRPS BiOp provided additional guidance on investigating adult PIT detection 
installation at The Dalles and John Day dams. 
 
RPA 54 included direction to:  (1) Determine if actions directed at benefiting juveniles have an unintended effect 
on migrating adults (e.g., certain spill operations, and; (2) Monitor and evaluate the effects of fish ladder 
operations and configurations on adult passage rates.  Such evaluations were to be conducted as operations or 
configurations change, or as “new problems are identified.”  In addition, PIT detection systems were installed at 
key locations in the fishways of key dams (BON, MCN, and LGR) to facilitate monitoring of adult salmon and 
steelhead conversion through the hydrosystem. 
 
The goal of this study is to determine whether the observed conversion estimates for the stocks in question may 
be due to unidentified direct and indirect passage issues at FCRPS dams (i.e. sea lion predation, passage delay, 
fallback, etc.).   
 
 
 







OBJECTIVES: 
1. Estimate tributary straying and turnoff rates of spring-summer Chinook salmon and sockeye salmon.  


Utilize fish tagged for Lower Columbia River dam post-construction evaluations (see ADS-P-13-1).    
Schedule: 2013-2014.*  Optional tasks may include: 


a. Compare stock-specific straying and turnoff rates of known-source (in-river) UCR and Snake River 
spring-summer Chinook salmon. 


2. Evaluate fallback, re-ascension, and BON to MCN conversion rates of spring Chinook salmon in relation to 
sea lion predation in the BON tailrace.  Utilize fish tagged for Lower Columbia River dam post-construction 
evaluations (see ADS-P-13-1).  Schedule: 2013-2014.* 


3. Evaluate fallback, re-ascension, and BON to MCN conversion rates of spring-summer Chinook and sockeye 
salmon passing FCRPS dams.  Utilize fish tagged for Lower Columbia River dam post-construction 
evaluations (see ADS-P-13-1).   Schedule: 2013-2014.* 


4. Utilizing historic and current information, determine the influence of environmental, structural, and 
operational variables on Objectives 1-4.  Schedule: 2013-2014.* 


5. Identify ESU/DPS and evaluate migration histories of fish tagged for Lower Columbia River dam passage 
evaluations (see ADS-P-13-1). 


6. Estimate unadjusted conversion rates of PIT-tagged spring-summer Chinook salmon, steelhead, and 
sockeye between BON and MCN to identify reaches where loss is occurring.  Schedule: 2013-2014.*  
Optional tasks may include: 


a. Compare stock-specific conversion rates of known-source (in-river) UCR and Snake River spring-
summer Chinook and steelhead. 
 


*Placeholder, pending 2013 results. 
 
SCHEDULE:   2013 - 2014 
 
Contact:   Sean Tackley 


U.S. Army Corps of Engineers - Portland District 
sean.c.tackley@usace.army.mil 
(503) 808-4751 
    


 








Northwestern Division – U.S. Army Corps of Engineers 
ANDROMOUS FISH EVALUATION PROGRAM 


FY-2014 RESEARCH SUMMARY 
 
 
 
STUDY CODE:  ADS-S-13-1 [PLACEHOLDER, 1) pending winter 2012-2013 hydro-acoustic results, 2) turbine vs TSW 
survival not complete until winter 2013-2014] 
 
FISH PROGRAM FEATURE:  CRFM Project Identifier:  SYS 118618. 
 
TITLE:  Migration and Passage Behavior of Overwintering Summer Steelhead in the Lower Columbia and Snake 
Rivers  


2010 BIOP MEASURE:  RPA 52 RM&E Strategy 2: Adult Salmon FCRPS Conversion Standards  
 
MANAGEMENT PURPOSE:  RPA measure 52.7 states “Examine and resolve observed incongruities between 
conversion rates of UCR & Snake River steelhead and spring Chinook”.  This evaluation will provide magnitude and 
distribution estimates of adult steelhead holding or overwintering within the lower Snake and mid-Columbia river 
FCRPS dams in order to determine delay and loss specific to not achieving the adult conversion standard in 
accordance with the 2008 NOAA Fisheries Biological Opinion for the FCRPS. If preferred or conditional migration 
behavior to overwinter can be determined at primary locations, then configuration or operational modifications 
can be coordinated in order to improve winter passage and seasonal conversion rates can be more accurately 
calculated.    
 
BACKGROUND: Despite recent record numbers of unmarked steelhead arriving at Lower Granite Dam, the 5-year 
rolling average of ESA-listed Snake River steelhead upstream conversion is below the BiOp standard.  This study 
will investigate potential FCRPS locations where operations and new structural designs have been implemented to 
improve juvenile salmonid survival may be negatively influencing (e.g., fallback, delay) the upstream conversion 
rates of ESA-listed Snake River steelhead.  SRWG proposed the following questions for investigation. 
  


1. What is the distribution of overwintering steelhead; where are they overwintering? 
2. How many and when are overwintering steelhead moving downstream throughout the winter? 
3. Where and when are milling or migrating steelhead passing dams (i.e. route of passage) 
4. What is the fate following passage at dams? 


 
OBJECTIVES:   


1. Determine geographic and 3-d distribution of steelhead overwintering in the mainstem Columbia and 
Snake rivers and tributaries. 


2. Evaluate magnitude and temporal distribution of downstream movement and/or milling behavior 
throughout the winter. 


3. Estimate relative upstream and downstream (fallback) route use of overwintering steelhead at Lower 
Columbia and Snake River dams. 


4. Evaluate winter passage treatments at McNary for steelhead based on previous hydro-acoustic and direct 
injury study results: RSW spill vs deep spill vs turbine passage efficiencies.  







Need to collaborate with existing ADS-W-13-2: Direct Injury and Relative Survival of Adult Steelhead Passing 
through Turbines and over Spillway Weirs at McNary Dam is contracted to occur October and November 2013. 


5. Evaluate migration fate and survival of overwintering steelhead that fall back past dams.  
6. Estimate tributary overshoot, straying rates, and ultimate fate of steelhead between MCN and the Salmon 


River. 


 
SCHEDULE:  2013-2014 
 
CONTACT: Co-Technical Lead   AFEP Coordinator 
  Chris Pinney     Derek Fryer 
  USACE – Walla Walla District  USACE – Walla Walla District 


Chris.A.Pinney@usace.army.mil  Derek.S.Fryer@usace.army.mil 
(509) 527-7284    (509)-527-7280 
 
Co-Technical Lead 


  Bob Wertheimer  
  USACE – Portland District 
  Robert.H.Wertheimer@.usace.army.mil 
  (503) 808-4709 
 



mailto:Derek.S.Fryer@usace.army.mil






Northwestern Division – U.S. Army Corps of Engineers 
ANDROMOUS FISH EVALUATION PROGRAM 


FY-2014 RESEARCH SUMMARY 
 
 
STUDY CODE:  ADS-W-12-1  
 
FISH PROGRAM FEATURE:  sys: Lower Snake River Survival Study 
 
TITLE:  Steelhead kelt passage distributions and FCRPS survival and return rates for fish tagged above and at Lower 
Granite Dam.  (Year 3) 


2010 BIOP MEASURE:  Hydropower Strategy 2, RPA 28; Hydropower Strategy 5, RPA 33; RM&E Strategy 2, RPA 54, 
Adult Performance Standards, RPA 55; Kelt Management Plan 


MANAGEMENT PURPOSE:  This study will estimate kelt behavior in Lower Granite dam to evaluate tailwater, 
forebay, and reservoir distribution and resident times to better understand migration success/survival estimates 
and whether opening up passage routes for Snake River adult steelhead kelt before the smolt spill season would 
contribute to higher wild Snake River steelhead production. Systematic evaluation of dam and dam approach 
behavior and survival for Snake River B-run kelts would determine where survival and passage bottlenecks may 
exist. Identification of problematic passage sites and reaches discovered during the acoustic tracking of kelt in 
2012 and 2013 would justify and facilitate priority actions to remedy and increase downstream and upstream 
survival and help to achieve the target increase in survival/conversion of 6% for Snake river B-run steelhead 
required in the 2008 BiOp and 2010 Supplemental BiOp for the FCRPS. 
 
BACKGROUND:  The 2009 Kelt Management Plan began implementation in 2010 while under regional coordination 
and review, including ISAB and ISRP. The 2008 FCRPS BiOp RPA establishes a target of a 6% increase in adult 
steelhead spawner escapement for the Snake River B-run population. With up to a couple thousand kelts identified 
in the juvenile bypass systems of each lower Snake and Columbia river dams, extrapolated to over 10,000 kelts 
potentially passing through some reservoirs, very limited survival and passage efficiency estimates have been 
documented, except for a few targeted routes in the mid-2000 years before installation of surface-oriented 
passage routes such as RSWs and TSWs FCRPS-wide. Wertheimer et al., Boggs and Peery, and recent PNNL 
research at Bonneville, The Dalles, and the Snake River dams (2012, 2013) have shown a preference by kelts for 
surface-oriented passage routes, whereas PNNL research for route and reach passage and survival from Lower 
Granite to Bonneville (2012, 2013) indicated that deeper spill may be just as preferred at the lower Columbia River 
dams.   Questions remain on how many kelt and overwintering adult steelhead are distributed in forebays during 
dam operations outside of the spill season for smolts reliant on their arrival timing and behavior between seasons.     


OBJECTIVES:   Estimate passage, survival, travel time, passage distribution and timing through dams and river 
reaches acoustically wired for JSATS studies within the FCRPS in 2014 to better understand when and where pre-
spring spill may be beneficial for kelts. 


1. Evaluate 3-d acoustic detection data collected during the 2012 and 2013 passage studies (retro-analysis) 
to describe Snake River steelhead kelt passage rates and distributions approaching the forebay and dam 
passage routes at all lower Snake River and McNary dams that had been equipped with JSATs receivers. 
 


2. Estimate annual aggregate, A-run, and B-run steelhead kelt population abundance, arrival times, and 
passage rate/delay for periods of no spill vs spill at Lower Granite Dam through a combination of kelt 







releases that are PIT- and JSAT-tagged at the LGR JFF separator and various Clearwater and Snake river 
tributary weirs.  (NOTE: Nez Perce Tribe collects kelt from LGR separator between first week April through 
end of June beginning about initiation of spill 1-3 April since few kelt are observed in bypass between 
operation start date early March and about second week of April.) 
 
         a.  Forebay retention (forebay entrance to route passage lines) with 3-d position time-series. 
         b.  Tailrace egress (route passage lines to tailrace exit).  
         c.  Project passage (forebay entrance to tailrace exit or BRZ to BRZ). 
         d.  Repeat spawner return rate passing Lower Granite dam or presence at spawning tributary for       
              second year vs skip spawners.  
 


3. Estimate number and distribution of adult steelhead during overwintering months in the forebays of 
Lower Granite, and possibly Little Goose and Lower Monumental dams. 


   
4. Estimate reach survival from u/s Lower Granite dam to d/s Bonneville dam with JSAT detections. For 


Bonneville dam and reservoir estimate loss of kelt to pinniped predation and:   
          
         a.  Forebay retention (forebay entrance to route passage lines) with 3-d position time-series. 
          b.  Tailrace egress (route passage lines to tailrace exit).  
          c.  Project passage (forebay entrance to tailrace exit or BRZ to BRZ). 


SCHEDULE:  2012-2014 
 
CONTACT:  Technical Lead    AFEP Coordinator 
  Chris Pinney     Derek Fryer 
  USACE – Walla Walla District  USACE – Walla Walla District 


Chris.A.Pinney@usace.army.mil  Derek.S.Fryer@usace.army.mil 
(509) 527-7284    (509)-527-7280 


 
 



mailto:Derek.S.Fryer@usace.army.mil






Northwestern Division – U.S. Army Corps of Engineers 
ANDROMOUS FISH EVALUATION PROGRAM 


FY-2014 RESEARCH SUMMARY 
 
 
STUDY CODE:  ADS-W-13-1 [Placeholder pending 2013 study results] 
 
FISH PROGRAM FEATURE:  System wide: Lower Snake River Survival Study 
 
TITLE:  Adult Steelhead and Chinook salmon passage, survival, and conversion through the lower Snake River. 
 
2010 BIOP MEASURE:  Hydropower Strategy 1; RM&E Strategy 2: Adult Performance Standards; RPA 55; Hatchery  


            Strategy 2: RPA 42; AMIP Rapid Response and Contingency 
 
MANAGEMENT PURPOSE:  This evaluation will provide estimates of adult dam passage rate and survival through 
the lower Snake River dams in order to determine delay and loss to better understand and achieve the adult 
conversion standard in the 2008 NOAA Fisheries Biological Opinion for the FCRPS (2008 FCRPS BiOp).  The study 
will result in survival and passage efficiency estimates of adult spring Chinook salmon that have been observed 
delayed in the tailwaters of Little Goose (LGO) and other lower Snake River dams since Fish Passage Plan (FPP) spill 
operations with Surface Weir (SW) structures, as well as adult Chinook salmon passage rates through the ladder of 
Lower Granite (LGR) during warmer summer water temperatures and when temperature differentials at LGR can 
delay adults. This study will better define and indentify locations with environmental influencing variables where 
passage improvements could be implemented to reduce passage delay, straying, and overshoot cues and 
behaviors. Reduction in these effects could result in more accurate accounting of conversion rates and population 
trajectories. 


BACKGROUND:  The 2008 FCRPS Bi Op and 2010 Supplemental FCRPS BiOp set adult performance standards for 
the ESA-listed ESUs and DPSs for which adequate data is available. 2008 FCRPS BiOp adult conversion rate 
standards have not been met for Snake River spring Chinook and steelhead since implementation of surface spill 
weirs at many Snake River dams. Conversion rates indicated by delay in adult spring Chinook and sockeye salmon 
in the LGO tailwaters and/or ladder were observed with TSW operation when the flow range was between about 
65 – 85 kcfs with 30% spill target during 2009-2011 until a uniform spill pattern was implemented. Physical 
hydraulic modeling guided a tailrace eddy reduction spill pattern in 2011 aimed at increasing adult passage rate 
and juvenile egress survival during the 2011 spill season. Adult passage rate and behavior has not been evaluated 
since the operational spill pattern change. 


OBJECTIVES:   
1. Estimate conversion rates of PIT-tagged A- and B-run steelhead, spring/summer, and fall Chinook salmon 


for each reach between McNary (MCN) and Lower Granite (LGR) dams to identify where losses occur.  
Schedule: 2013-2014. 
 


2. Estimate tailrace delay, fallback, and passage metrics (including those related to FPP ladder operation 
criteria) of spring Chinook salmon and steelhead at LGO, LMO, and LGR across the season for adults 
tagged at Ice Harbor (IHR). Continue to improve IHR trap for functionality and with sort-by-code PIT 
detection evaluate effect of trapping and tagging at IHR. Schedule: 2013-2014.  


 







3. Evaluate alternative spill pattern and percent spill treatments designed to reduce adult salmon passage 
delay effects at Little Goose dam without impeding 2014 FPP juvenile salmon passage effectiveness and 
previous  performance standard survival estimates, pending warrant and treatment agreement between 
SRWG representatives.  i.e., Evaluate effects of reduced TSW spill operation and pattern in morning (ex: 
0500-1200) on adult passage metrics, then bring TSW spill operation and pattern back up for juvenile 
passage in afternoon. Specific treatments TBD pending ERDC scaled model evaluation and ASW 
implementation date. 


4. Estimate tributary overshoot, straying rates, and fate of adult spring Chinook salmon and steelhead from 
IHR to hydro-system exit.  Schedule: 2013-2014. 


a. Diagnose behavior of known-source Tucannon River spring Chinook salmon and steelhead 
(supplemented with other overwintering Snake River steelhead) related to Tucannon River 
confluence hydraulic conditions. 


b. Evaluate downstream passage and fate of known-source Tucannon River spring Chinook salmon and 
steelhead overshoots (supplemented with other overwintering Snake River steelhead) tagged at LGR 
that pass back through LGR and LGO during the summer and winter beginning with retrospective PIT-
tag detection history analysis. 


5.    Resolve if periodic higher counts as adults pass upriver Snake River dams (such as IHR  compared to LMO)     
are related to overwintering adults for certain ESU/DPSs and/or double counting of fish that have fallen back 
after passage and re-ascended, resulting in being counted multiple times and skewing conversion rate 
estimates. Installation of count window PIT detectors at LGO will be completed in January 2014. Count window 
PIT detectors at both LMO ladders and an identification-by-PIT detector within the IHR adult trap could be 
installed within the ladder dewatered IWW prior to the 2014 counting season. 


SCHEDULE:  2013-2014  
 
CONTACT: Technical Lead    AFEP Coordinator 
  Chris Pinney     Derek Fryer 
  USACE – Walla Walla District  USACE – Walla Walla District 


Chris.A.Pinney@usace.army.mil  Derek.S.Fryer@usace.army.mil 
(509) 527-7284    (509)-527-7280 
 



mailto:Derek.S.Fryer@usace.army.mil






Northwestern Division – U.S. Army Corps of Engineers 
ANDROMOUS FISH EVALUATION PROGRAM 


FY-2014 RESEARCH SUMMARY 
 
 
STUDY CODE:  ADS-W-13-2 
 
FISH PROGRAM FEATURE:  System wide: Lower Snake River Survival Study 
 
TITLE:  Adult Snake River sockeye salmon passage and conversion within and upstream of the FCRPS. 
 
2010 BIOP MEASURE:  Hydropower Strategy 1; RM&E Strategy 2: Adult Performance Standards; RPA 28 and 55; 


Hatchery Strategy 2: RPA 42; AMIP Rapid Response and Contingency 
 
MANAGEMENT PURPOSE:  This evaluation will provide estimates of adult Snake River sockeye salmon travel times 
and conversions through the FCRPS in order to determine delay and loss to better understand and achieve the 
adult conversion standard in the 2008 NOAA Fisheries Biological Opinion for the FCRPS (2008 FCRPS BiOp).  The 
study will estimate travel times, fallback/reascension rates, and migration timing across multiple years from PIT-
tag data for adult Snake River sockeye salmon.  Conversion rates within the FCRPS and from Lower Granite Dam to 
the spawning grounds will be correlated with FCRPS passage history and environmental conditions to determine 
which of these variables influence migration success through the FCRPS and to the spawning grounds.  Results will 
be used to develop an adult transportation plan or develop future studies to inform the development of an adult 
sockeye salmon transportation plan. The Snake River Sockeye Salmon Technical Oversight Committee (TOC) 
recommends and supports high prioritization of identification of trigger (s) criteria for adult sockeye salmon 
transport from Lower Granite Dam to the spawning grounds in the Sawtooth Valley.   
 
BACKGROUND:  Snake River sockeye salmon were listed as endangered in November 20, 1991 and reaffirmed on 
June 28, 2005 because of eminent risk of extirpation (NMFS 1991).  Significant management efforts combined with 
favorable ocean conditions have increased adult Snake River sockeye returns, but this population is still primarily 
the progeny of an intensive captive broodstock program.   Annual FCRPS PIT-tag adult Snake River sockeye salmon 
conversion rates (Bonneville Dam to Lower Granite Dam; unadjusted for harvest) from 2008 to 2012 have ranged 
from 52 to 78%.  Within the FCRPS, the majority of the losses (91 to 100%) have been between Bonneville and 
McNary dams.   Annual FCRPS adult conversion rates based on counts (Lower Granite Dam to Sawtooth Valley) 
from 2008 to 2012 have ranged from 52 to 72%.  Determining the factors which are resulting in low conversions 
are critical for determining and developing mitigation measures to rebuild and recover Snake River sockeye salmon 
populations.   The only previous study that assessed adult Snake River sockeye salmon losses was based upon a 
small sample size of radio tagged fish conducted in 2000 (Keefer et al. 2008).  They observed slower migration and 
less success in reaching spawning areas latter in the run timing when water temperatures exceeded 21o C.  Factors 
influencing migration success for adult Snake River sockeye salmon are unknown, however, both direct and 
indirect hydrosystem effects (fallback/reascension, delay, etc), environmental conditions (water temperature, spill, 
flow, etc), and run timing may influence success.  The Biological Opinion Adaptive Management Implementation 
Plan (AMID, RPA 42) calls for developing an Adult Sockeye Transport Plan from Lower Granite Dam to the 
Sawtooth Valley.  A pilot study conducted by Idaho Department of Fish and Game in 2010 successfully transported 
17 adult sockeye salmon from Lower Granite Dam to Eagle Fish Hatchery by truck.  The AMIP Adult Sockeye 
Transport Plan cannot be completed until more resolute investigations on factors affecting migration have been 
conducted to determine the appropriate trigger(s) for initiation of adult sockeye transport.  The goal of this 
investigation is to determine these trigger(s) for initiation of adult sockeye transportation using PIT-tag data from 
2008 through 2013.  If the PIT-tag data from 2008-2013 is insufficient for defining  trigger (s) for transport of adult 
sockeye salmon then the focus of the investigation would be to identify data gaps and appropriate study designs to 
inform the development of an adult sockeye transport plan.  Total sample sizes of PIT-tagged adult Snake River 







sockeye salmon returns 2008-2013 are estimated at 806-1,224 fish at Bonneville Dam, 524-718 at Lower Granite 
Dam, and 344-498 fish to the Sawtooth Basin.  
 
OBJECTIVES:   


1. Estimate annual PIT-tag detection efficiency at each site from 2008 through 2013 for PIT-tagged adult 
sockeye salmon for each available location between Bonneville and Lower Granite dams.  Schedule: 2013-
2014. 


2. Estimate annual conversion rates from 2008 through 2013 for PIT-tagged adult sockeye salmon for each 
available reach between Bonneville and Lower Granite dams.  Schedule: 2013-2014. 


3. Estimate annual conversion rates from 2008 through 2013 for PIT-tagged adult sockeye salmon from 
Lower Granite Dam to the Sawtooth Valley.  Schedule: 2013-2014. 


4. Estimate annual migration characteristics (i.e. travel times, migration timing, reach losses and 
fallback/reascension rates) from 2008 to 2013 at all available locations within and upstream of the FCRPS 
for PIT-tagged adult Snake River sockeye salmon. Schedule: 2013-2014.  


5. Correlate migration fate of adult Snake River sockeye salmon within and upstream of the FCRPS with 
migration characteristics, origin, genetic history and temporal and environmental factors from 2008 to 
2013.  Schedule: 2013-2014. 


6. Identify trigger mechanisms for initiating transport of adult sockeye salmon from Lower Granite Dam to 
the Sawtooth Valley.  If data is insufficient or weak for identifying trigger(s) for adult sockeye transport 
then develop a study design to fill data gaps to inform development of an adult sockeye transport plan.  
Schedule: 2013-2014. 


SCHEDULE:  2014-2016 (Placeholder pending 2013 results) 
 
CONTACT: Technical Lead    AFEP Coordinator 
  Eric Hockersmith     Derek Fryer 
  USACE – Walla Walla District  USACE – Walla Walla District 


Eric.E.Hockersmith@usace.army.mil Derek.S.Fryer@usace.army.mil 
(509) 527-7264    (509)-527-7280 
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Northwestern Division – U.S. Army Corps of Engineers 
ANADROMOUS FISH EVALUATION PROGRAM 


FY2014 RESEARCH SUMMARY 
Study Code: AVS-P-08-01 


Fish Program Feature: CRFM Project Identifier: 


Title: Evaluate the effects of experimental methods to reduce juvenile salmon consumption by Double-crested 
Cormorants in the lower Columbia River estuary (LCRE) 


2010 FCRPS BIOP REFERENCE: RPA 46 and RPA 67  


MANAGEMENT PURPOSE:  RPA 46 requires the development of a management plan for Double-crested 
cormorants (DCCO) in the Columbia River estuary (CRE) and implementation of warranted actions in the estuary.  
Research under this study provided source material to the 2010 DRAFT management plan, and subsequent 
development of the DRAFT Environmental Impact Statement (DEIS) for Double-Crested Cormorant Management to 
Reduce Predation of Juvenile Salmonids in the Columbia River Estuary.  Per RPA 67, the Corps plans to evaluate the 
effects of experimental methods at reducing predation rates by DCCO on juvenile salmon in the Columbia River 
estuary. 


Background:  East Sand Island (ESI) is in the state of Oregon (Clatsop County), near the mouth of the Columbia 
River – it is approx. 60 acres and is owned by the Corps.  To-date research has characterized nesting ecology, food 
habits, and diet of DCCO at ESI.  Data show that 1) the numbers of DCCO nesting in the CRE have roughly doubled 
since 1998 – it is the largest colony in western North America; 2) the size of the ESI colony has stabilized at 
approximately 13,000 pairs since 2006; and 3) the numbers of juvenile salmon consumed by DCCO has increased 
significantly.  2010-2012, ca. 20 million juvenile salmonids were consumed by DCCO annually.  Research has also 
investigated the effects of using non-lethal methods to reduce DCCO nesting on ESI. Non-lethal methods have 
included: hazing – hazing (human disturbance, laser hazing, and reflective tape) and habitat modification 
(destruction of nest structures prior to egg-laying, and pond liner installation).    


In 2012, the Corps initiated development of a DEIS, and in fall 2012 began public scoping to identify potential 
management alternatives – alternatives fall under two categories of actions: (1) Non-Lethal: hazing, habitat 
modification, experimental hatchery releases, experimental flow management; and (2) Lethal: annual depredation 
permit, egg collection, take of adults, introduction of predators.  Presently, the Corps and NOAA are working to 
determine juvenile salmon survival improvement goals for steelhead, Chinook yearling (1+) and Chinook sub-
yearling (0).  Cooperating Agencies to the DEIS are USFWS, USDA-APHIS, ODFW, WDFW.  The DEIS is scheduled to 
be complete in summer/fall 2013 with implementation beginning after a record of decision is signed.   


OBJECTIVES: The primary goal of this study is to evaluate the effects of experimental methods towards reducing 
predation of juvenile salmon by DCCO in the CRE.  NOTE – research objectives are not expected to substantively 
change, however, task-detail may change after a preferred alternative is selected in the EIS.  Task-detail will be 
developed to best match action effectiveness evaluations. 


Objective 1: Monitor and evaluate the effects of experimental management actions on DCCO 


Task 1.1 Monitor and evaluate DCCO nesting ecology in the CRE.  Method: (a) boat-based, (b) ground-
based and (c) aerial survey. 


Task 1.2 Monitor and evaluate movement and dispersal patterns of DCCO in the CRE.  Method: (a) field-







readable leg bands; (b) satellite tags. 


Objective 2: Monitor and evaluate the effects of experimental management actions on juvenile salmon 


Task 2.1 Estimate juvenile salmon consumption of steelhead, Chinook 1+ and Chinook 0 by DCCO in the 
CRE.  Method: Apply DCCO bioenergetics model.  Input variables include (1) number of breeding and non-
breeding adults, (2) daily energy requirements, (3) energy content of prey types, and (4) diet composition. 


Task 2.2 Estimate juvenile salmon consumption by ESU/DPS by DCCO in the CRE.  Method: PIT recovery, 
genetic stock id.  


Objective 3: Estimate susceptibility of juvenile salmon to DCCO predation 


Task 3.1 Estimate and relate juvenile salmon consumption by DCCO to the availability of food forage fishes 
near ESI.  Method: purse seine at MCR.  


Task 3.2 Relate juvenile salmon consumption by DCCO to environmental factors affecting food forage 
availability near ESI.  Method:  relate to tidal volume, river discharge, hydrograph, etc. 


Objective 4: Monitor and evaluate the effects of experimental management actions on other non-target 
waterbirds (i.e., Brandt’s cormorants, California brown pelicans) in the CRE 


Task 4.1 Estimate colony size of other non-target waterbird species at ESI.  Method: (a) boat-based, (b) 
ground-based and (c) aerial survey.  


Objective 5: Provide analytical and technical support at a program level.  Develop and improve methods to 
collect, analyze, summarize, report, disseminate, and store project data. 


Schedule: 2008 - 2018  


Contact:  Cynthia Studebaker 


  U.S. Army Corps of Engineers - Portland District 


  Cynthia.a.studebaker@usace.army.mil 


  503-808-4788 
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Northwestern Division – U.S. Army Corps of Engineers 
ANADROMOUS FISH EVALUATION PROGRAM 


FY2014 RESEARCH SUMMARY 
Study Code: AVS-P-08-02 


Fish Program Feature: CRFM Project Identifier: 


Title: Monitor and Evaluate Caspian Terns Nesting Ecology and Diet Composition at the Corps-constructed sites and 
Predation Impacts on Juvenile Salmon at East Sand Island, Oregon.  


2010 FCRPS BIOP REFERENCE: RPA 45 and RPA 66  


MANAGEMENT PURPOSE:  RPA 45 requires implementation of a tern management plan on East Sand Island (ESI); 
and RPA 66 requires monitoring of the Caspian tern population in the estuary and its impacts on juvenile 
salmonids, as well as the effectiveness of the Caspian Tern Management Plan.  


BACKGROUND:  This study supports the Corps ability to evaluate successful implementation of the Corps’ 2006 
Record of Decision (ROD) and adoption of the USFWS’ Final Environmental Impact Statement (EIS) for Caspian Tern 
Management to Reduce Predation of Juvenile Salmonids in the Columbia River Estuary (CRE), herein the “Caspian 
Tern Management Plan”.  To-date the Corps has attracted Caspian terns to six alternative sites, including three 
National Wildlife Refuges (NWRs) (Tule Lake, Sheepy Lake, and Malheur Lake) and three state lands (Crump Lake, 
East Link and Gold Dike, Summer Lake Wildlife Area).  This has corresponded to an incremental reduction Caspian 
tern nesting habitat at ESI.  2013 is the third year that Caspian tern habitat has been managed at 1.5 to 2.0 acres on 
ESI.  Attainment of the acreage objective was expected to result in a Caspian tern population level of 
approximately 3,125 - 4,375 nesting pairs and was expected to result in a coincident reduction in predation on 
juvenile salmonids.  In 2012, the number of nesting pairs was estimated to be 6,416 (95% c.i. = 5,545 – 7,287) and 
predation on juvenile salmonids was estimated to be 4.9 million (Roby et. al. 2013, DRAFT Annual Report).  


Related Studies: In addition to this AFEP study, the Corps, NWP funds the Oregon Department of Fish and Wildlife 
to execute a related study titled Life History Characteristics of Migratory Redband Trout on the Malheur National 
Wildlife Refuge in Relation to Construction of a Caspian Tern Nesting Island on Malhuer Lake, 2012-2018.  The 
Bonneville Power Administration (BPA) funds a related study to assess nesting ecology of terns at ESI and their 
consumption impacts on juvenile salmon.   


OBJECTIVES:  The primary goal of this study is to monitor and evaluate the effectiveness of the Caspian Tern 
Management Plan.  In 2014 this study will continue to monitor the effectiveness of Caspian tern habitat 
creation/enhancement at six alternate sites in interior Oregon and Northern California. In addition to action 
effectiveness monitoring at the alternative sites, this study proposes to investigate stock-specific predation by 
Caspian terns on ESI (Objective 2) and investigate an uncertainty regarding foraging behavior of non-breeding 
Caspian tern in the CRE (Objective 3), if warranted.  Finally this study supports the integration of related avian 
research in the Columbia River basin (Objective 4).   


*The Corps is presently reviewing all commitments that have been made in the EIS/ROD and related permits and 
environmental clearances.  Findings may result in a change to study objectives. 


Objective 1.  Monitor and evaluate Caspian tern nesting ecology and diet composition at six alternate, Corps-
constructed sites in interior Oregon and Northeastern California.  


Task 1.1 Determine nesting chronology, colony size, colony attendance, nesting success, foraging habitat use, 







factors limiting colony size and nesting success.   


Task 1.2 Install and maintain remote video recorders as a means to monitor and collect data on predator and 
competitor activities on nesting habitat prior to and after tern colony formation.   


Task 1.3 Estimate Caspian tern diet composition and number of prey consumed.  Method: Estimate diet by bill load 
counts.  Apply CATE bioenergetics model.  Input variables include (1) number of breeding and non-breeding adults, 
(2) daily energy requirements, (3) energy content of prey types, and (4) diet composition.   


Objective 2.  Monitor and evaluate stock-specific predation on juvenile salmon by the ESI Caspian tern colony. 


Task 2.1 Estimate juvenile salmon consumption by ESI Caspian tern colony at the scale of Evolutionarily Significant 
Unit/Distinct Population Segment.   


Objective 3.  Monitor and evaluate Caspian tern dispersal and foraging behavior in the Columbia River Estuary (if 
warranted – if Caspian terns are documented roosting and foraging upriver in substantive numbers). 


Task 3.1 Identify locations in the Columbia River estuary where Caspian terns dispersing from East Sand Island may 
be prospecting for, or establishing new nesting, roosting or foraging sites.   


Objective 4.  Provide analytical and technical support at the program level for implementation of the Caspian Tern 
Management Plan; develop and improve methods to collect, store, analyze, summarize, report, and disseminate 
project data. 


Schedule: 2008 - 2018  


Contact:  Cynthia Studebaker 


  U.S. Army Corps of Engineers - Portland District 


  Cynthia.a.studebaker@usace.army.mil 


  503-808-4788 
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 Northwestern Division – U.S. Army Corps of Engineers  
ANDROMOUS FISH EVALUATION PROGRAM  


FY-2014 RESEARCH SUMMARY  
 
 
STUDY CODE: AVS-W-03-1 
 
FISH PROGRAM FEATURE: CRFM: Project ID# 120121 Avian Predation.  
 
TITLE: Evaluation of Inland Avian Predation Management Actions on Salmonid Smolts from the Columbia and 
Snake Rivers  
 
2010 BIOP MEASURE: RPA 47, 68.  
 
MANAGEMENT PURPOSE:  Provide technical assistance for implementation of the Inland Avian Predation 
Management Plan and evaluate management actions intended to reduce predation on ESA-listed salmonid stocks 
by piscivorous (fish-eating) colonial waterbirds in the Columbia Plateau region as part of the Inland Avian Predation 
Management Plan (IAPMP).  The IAPMP is currently in development, with implementation anticipated to begin in 
2014. 
 
BACKGROUND:  Predation on juvenile salmonids (Oncorhynchus spp.) during out-migration to the Pacific Ocean is 
considered potentially limiting to the recovery of anadromous salmonid populations from the Columbia River basin 
that are listed under the U.S. Endangered Species Act. A system-wide assessment of avian predation conducted 
over the past several years suggests that the most significant impact of avian predation on the survival of salmonid 
smolts occurs in the Columbia River estuary, followed by predation in McNary Pool and Potholes Reservoir, both 
on the Columbia Plateau. Although the overall annual consumption of juvenile salmonids by avian predators is an 
order of magnitude greater at bird colonies in the Columbia River estuary compared to colonies on the Columbia 
Plateau (ca. 10 million versus ca. 1 million, respectively), avian predation rates on some salmonid populations, 
particularly steelhead from the Snake and Upper Columbia rivers, are as high or higher on the Columbia Plateau as 
in the estuary (Ryan et al. 2003; Antolos et al. 2005; Evans et al. 2011).   Recent research in 2012 suggests that gulls 
on the Columbia River plateau may be contributing to losses of salmonids to a greater extent than previously 
believed; further research is necessary to confirm the order of magnitude of impacts to salmonids. 
 
OBJECTIVES:  
    
1. Evaluate avian predation on salmonid smolts in the Columbia Plateau region, including assessment of the 


efficacy of any management measures implemented as part of the IAPMP. 
a. Determine the distribution and abundance of piscivorous colonial waterbirds nesting at colonies in 


the Columbia Plateau region for those avian species in which management actions are determined to 
be warranted as part of IAPMP (e.g., Caspian terns) 


i. Determine nesting habitat use, patterns of nest initiation, colony size, nesting density, 
nesting success, and inter-colony movements (where feasible) in the Columbia Plateau 
region including assessing where piscivorous predators relocate to within the Columbia River 
basin as part of implementing management actions. 


b. Determine diet composition of avian colonies where management actions are being implemented 
and/or may be taken in the future as part of the IAPMP 


i. Determine salmonid species and stock-specific predation rates on juvenile salmonids 
originating from the Snake River and upper Columbia River, based on recovery of PIT tags 
from Caspian tern and gull colonies following the breeding season.  


ii. Assess how differences in smolt morphology, condition, rear-type, and run-timing are 
associated with differences in smolt vulnerability to gull predation (e.g, compensatory vs 
additive mortality) for colonies on the mid-Columbia portion of the FCRPS (i.e., California 







and Ring billed gull colonies at Miller Rocks, Blalock Islands Complex, Crescent Island, Island 
20). 


iii. PIT-tag ~7000 upper Columbia River steelhead at Rock Island Dam to ensure sufficient 
numbers of tags are recovered from pertinent nesting colonies to support 1bi, 1bii, and 
other RM&E studies within the Columbia River basin.   


c. Assess relative distribution and abundance of piscivorous colonial waterbirds on the Columbia 
Plateau for species not actively being managed as part of the IAPMP (i.e., Double-crested cormorants, 
American white pelicans).  This objective is to be limited in nature for the purpose of detecting large 
scale population changes within the FCRPS on the Columbia Plateau and conducted in conjunction 
with objective 1a. 


 
2. Evaluate potential alternative nesting colony sites that may be utilized by piscivorous colonial waterbirds to 


reduce predation rates on Columbia River basin ESA-listed species 
a. Evaluate primarily out-of-basin sites for Caspian terns as part of implementing the IAPMP, if deemed 


warranted as part of the final plan and NEPA documents 
b. Evaluate where California and/or ringbilled gulls may relocate to as part of potential management 


actions intended to reduce gull predation at certain locations.  This objective to be conducted in 
coordination with objective 1bii and based on 2012-13 research results. 


 
 
SCHEDULE:  2014-2018  
 
CONTACT:   Technical Lead    AFEP Coordinator 
  David Trachtenbarg   Derek Fryer 
  USACE – Walla Walla District  USACE – Walla Walla District 
  David.A.Trachtenbarg@usace.army.mil Derek.S.Fryer@usace.army.mil 
  509-527-7238    (509) 507-7280 
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Northwestern Division – U.S. Army Corps of Engineers 
ANDROMOUS FISH EVALUATION PROGRAM 


FY-2014 RESEARCH SUMMARY 
 
 
STUDY CODE:  BPS-P-13-1 (PLACEHOLDER) 
 
FISH PROGRAM FEATURE:  B2 FGE Improvements, Post Construction Gatewell Improvement Testing 
 
TITLE:  Evaluation of Fish condition and Gatewell Residence Time for Juvenile Salmonids in a Modified Gatewell at 
the Bonneville Dam’s Second Powerhouse. 
 
2010 BIOP MEASURE:  Hydropower Strategy 2: RPA No. 18 Modify Columbia and Snake River Dams to Maximize 
Juvenile and Adult Fish Survival (Bonneville PH2 Gatewell Mod Testing)  
 
MANAGEMENT PURPOSE:  This evaluation will provide information to the Corps that will aid in the development 
of alternatives to improve fish passage conditions in the juvenile bypass system at Bonneville Dam’s Second 
Powerhouse.  
 
BACKGROUND:  Elevated mortalities and poor fish condition was noted at the Bonneville Dam second powerhouse 
(PH2) Smolt Monitoring Facility following Spring Creek National Fish Hatchery sub-yearling Chinook salmon 
releases in 2006-07.  Physical inspections of bypass facilities at PH2 resulted in little evidence to indicate that a 
mechanical system was the causative mechanism.  Testing in 2008 and 2009 suggested undesirable flow conditions 
in the gatewell created as a result of bypass system modifications (i.e. turning vanes, larger VBS, and gap closure 
devices) were the causative mechanism (Gilbreath et al, 2008 AFEP Presentation). Starting in 2008, PH2 units were 
operated at the lower end of the 1% peak efficiency range during Spring Creek NFH releases.  Since March 2011, 
PH2 units have been operated at the lower end of the 1% peak efficiency range during regionally coordinated 
special operations to minimize PH2 screened bypass descaling and mortality.  Confining operation to the lower end 
of the 1% range at PH2 reduces the operational flexibility and configuration that may maximize benefits to juvenile 
salmonid passage at this priority powerhouse.  Computational Fluid Dynamic (CFD) modeling conducted in 2010-11 
indicates that gatewell flow conditions may be improved by filling the Submersible Traveling Screens (STS) guide 
slots above the turning vane on both sides of the gatewell.  In addition, CFD modeling shows differences in 
gatewell hydraulics between A, B, and C slots.  Operational changes to the screened bypass system are being 
investigated to maximize fish condition and survival.  Implementation of slot fillers beyond proof of concept testing 
will be considered if mortality and descaling at a turbine operation range in the upper 1% of the efficiency curve is 
reduced to impacts measured at the low 1% operation with no STS slot filler.   This result may occur with STS guide 
slot fillers as a standalone modification or in conjunction with future physical or operational modifications to the 
screened bypass system.   
 
OBJECTIVES:  The primary purpose of this evaluation is to test the hypothesis that filling STS guide slots above the 
turning vane on both sides of a PH2 gatewell will improve gatewell flow conditions thereby reducing mortality and 
descaling at the upper 1% peak efficiency turbine operation range.  Flows ranging up to the 25th percentile point in 
the 1% operation curve will represent the low end.  Flows at 75% and above in the 1% curve will represent the 
upper 1%.  Treatments for validation of the CFD model in gatewell 14A include operation of a turbine unit at flows 
representing the lower and upper 1% peak efficiency range with STS slot fillers and one open orifice.  Evaluation of 







gatewell residence times, fish condition (mortality, injury, and descaling) shall be compared between treatments at 
the upper and lower 1%.  Specific objectives include:      


1. Estimate fish condition (mortality, injury, and descaling) and gatewell residence time at the upper and 
lower 1% peak efficiency range under the following gatewell configurations in 14A.  


A. Gatewell without STS slot filler and upper 1% operation.  
B. Gatewell with STS slot filler and upper 1% operation.  
C. Gatewell without STS slot filler and lower 1% operation.  


2. Compare both treatments against treatment C.  (sample sizes shall be calculated to detect a difference in 
fish condition of 3% at α = 0.05).  
 


i. Fish Condition (FC): H0 = FClower = FCupper; HA = FClower≠FCupper 
ii. Gatewell Residence Time (GRT): H0 = GRTlower = GRTupper; HA = GRTlower≠GRTupper 


 
iii. Fish Condition (FC): H0 = FClower = FCupperTRD; HA = FClower≠FCupperTRD 
iv. Gatewell Residence Time (GRT): H0 = GRTlower = GRTupperTRD; HA = GRTlower≠GRTupperTRD 


 


 


SCHEDULE: Spring 2014 
 
CONTACT: Jon Rerecich 
 USACE Portland District 
 Jonathan.g.rerecich@usace.army.mil 
 (503) 808-4779 








Northwestern Division – U.S. Army Corps of Engineers  
ANADROMOUS FISH EVALUATION PROGRAM 


FY-2014 RESEARCH SUMMARY 
 
STUDY CODE: BPS-W-13-1 
 
FISH PROGRAM FEATURE: Operations and Maintenance 
 
TITLE: Evaluation of the Selectivity of Juvenile Bypass Systems  
 
BIOP MEASURE: RM&E Strategy 2, RPA No. 54 & 55, pgs 78-80 
 
MANAGEMENT PURPOSE:  Identify causative mechanisms of latent mortality so that managers can make 
informed fish passage decisions.  
 
BACKGROUND:  Post-hydrosystem or latent mortality of juvenile salmonids has been attributed in part to 
bypass system passage at the dams.  Several studies have found correlations between juvenile fish bypass 
exposure and reduced adult return rates.  However, the causative mechanisms of these reduced adult 
return rates (latent mortality) remain poorly understood.  Correlation between bypass exposure and 
reduced adult return rates could be a function of many things including 1) non-random sampling of 
bypass exposed fish and 2) injury or stress caused by bypass system exposure.  Further complicating 
matters, the non-random sampling hypothesis and the injury hypothesis are not mutually exclusive.      
 
OBJECTIVES: 
 
1. Determine if juvenile bypass systems are selective for quantifiable traits (e.g., length, K, disease 


profile). 


 


SCHEDULE: 2014-2015 
 
CONTACT:   Technical Lead    AFEP Coordinator 
  Dean Holecek     Derek Fryer 
  USACE – Walla Walla District  USACE – Walla Walla District 
  Dean.Holecek@usace.army.mil  Derek.S.Fryer@usace.army.mil 
  (509) 527-7240    (509) 527-7280 
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Northwestern Division - U.S. Army Corps of Engineers  
ANADROMOUS FISH EVALUATION PROGRAM  


FY-2014 RESEARCH SUMMARY 
  


STUDY CODE:  BPS-W-13-4 
  
FISH PROGRAM FEATURE: CRFM – Lower Granite JFF collection channel weir prototype. 
 
TITLE: Evaluation of overflow weirs and 14-inch orifices for the Lower Granite Juvenile Bypass System upgrade.  
 
BIOP MEASURE: Hydropower Strategy 2, RPA #25, Lower Granite COP, New JFF; RPA Action #54 - Monitor and Evaluate 
Effects of configurations and operation actions. 
 
MANAGEMENT PURPOSE:  Determine the biological and debris handling impacts of converting the current 10-inch orifices 
to overflow weirs or larger orifices in the Lower Granite JBS.  
 
BACKGROUND:  Preliminary plans for a new Juvenile Fish Facility at Lower Granite include the use of larger orifices and/or 
overflow weirs for fish to pass from the gatewells to the collection channel.  Hydraulic modeling has been done in a 1:4 
scale model at the Corps Engineer Research and Development Center.  A prototype broadcrested overflow weir and 
enlarged 14-inch orifice were installed in turbine intake gatewell 5A during the winter of 2012/2013 and biologically 
evaluated during the 2013 fish passage season.  Construction of a sharp-crested overflow weir and enlarged 14” orifice in 
turbine intake gatewell 6A will be completed during the winter of 2013/2014.  It is anticipated that the 14” orifice installed 
in intake gatewell 6A will be constructed with an improved light ring device to further test improvements to salmonid 
Orifice Passage Efficiency (OPE).  A second year of biological testing is anticipated for the spring and summer of 2014 to 
include all 4 prototype passage structures; however this will be dependent on results of FY13 results. 
    
OBJECTIVES:  
1. Determine how overflow weirs and/or larger orifices affect Orifice Passage Efficiency (gatewell residence time) compared 
to current orifice configuration for juvenile SALMONIDS.  This includes comparison of the broad-crested weir, sharp-crested 
weir, and enlarged 14” orifices with existing and modified light attraction features, dependent on FY13 results. 
2. Determine how overflow weirs and/or larger orifices affect Orifice Passage Efficiency (gatewell residence time) compared 
to current orifice configuration for juvenile LAMPREY.  This includes comparison of the broad-crested weir, sharp-crested 
weir, and enlarged 14” orifices with existing and modified light attraction features, dependent on FY13 results. 
3.  Determine fish condition (including injury and descaling) impacts of overflow weirs and/or larger orifices compared to 
current orifice configuration for juvenile salmonids (i.e., by route of passage, dependent on FY13 results). 
4.  Determine debris passage impacts of overflow weirs and/or larger orifices relative to current orifice configuration. 
5.  Determine the difference in gatewell residence/retention time for adult salmon and steelhead at the new overflow weirs 
and/or larger orifices relative to standard operating orifices.   
6.  Determine adult salmonid condition (including injury and descaling) of overflow weirs and/or larger orifices compared to 
current orifice configuration.  This shall include determination of passage timing and assessing potential mechanism of 
injury and descalling  
7.  Investigate salmonid fish behavior patterns in gatewells with overflow weirs relative to current orifice configuration. 
8.  Investigate salmonid (adult and juvenile) fish behavior patterns in the current juvenile collection channel relative to the 
overflow weirs.  This is intended to assess whether the overflow weir creates an attractive nuisance causing salmonids to 
delay in the channel or jump at the plunging flow. 
     


 
 


SCHEDULE:   2013-2014 
  
CONTACT:  Technical Lead    AFEP Coordinator 
  David Trachtenbarg   Derek Fryer 
  USACE – Walla Walla District  USACE – Walla Walla District 


David.A.Trachtenbarg@usace.army.mil Derek.S.Fryer@usace.army.mil 
(509) 527-7238    (509)-527-7280 
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		FY-2014 RESEARCH SUMMARY

		STUDY CODE:  BPS-W-13-4

		FISH PROGRAM FEATURE: CRFM – Lower Granite JFF collection channel weir prototype.

		TITLE: Evaluation of overflow weirs and 14-inch orifices for the Lower Granite Juvenile Bypass System upgrade.

		SCHEDULE:   2013-2014






Northwestern Division – U.S. Army Corps of Engineers 
ANDROMOUS FISH EVALUATION PROGRAM 


FY-2014 RESEARCH SUMMARY 
 
 
STUDY CODE:  BPS-W-14-1 
 
FISH PROGRAM FEATURE:  CRFM-SCT, McNary Dam Biological Studies 
 
TITLE:  McNary Dam Adult Return Pipe Evaluation (Year 2) 
 
2010 BIOP MEASURE:  Strategy 2- RPA 21 Configuration and Operation Plan for McNary Dam 
 
MANAGEMENT PURPOSE:  This is a second year of post-construction evaluation for the new adult return pipe at 
McNary Dam.  The study will estimate travel times for adults traveling downstream through the new adult return 
pipe compared to water particle travel time.  Results will be used to determine if the new adult return pipe 
provides adequate passage between the separator and the primary bypass flume for adult salmonids.   
 
BACKGROUND:  The new juvenile bypass outfall and associated changes to the adult return line from the separator 
at McNary Dam was completed in March 2012.  Adult fish that fallback through the juvenile bypass system pass 
over the separator and into the new adult return pipe.  The pipe is 18-inches in diameter and 80 feet long. The 
downstream end of the adult return pipe empties into the new juvenile primary bypass corrugated flume which 
conveys the adults back to the Columbia River.  Two PIT tag detectors are located 12 feet downstream of the 
confluence of the downstream separator tank at the end of the separator and the new adult return pipe.  From 
September 12, 2012 to 1000 hours on September 28, 2012 the USACE monitored the entrance and exit of the new 
adult return pipe using video monitoring to measure travel times of adult salmonids passing through the pipe.  In 
general, the new adult return pipe appeared to pass adults adequately however the quantity and quality of the 
data was limited due to lighting issues, glare, and camera resolution.  Approximately half of the fish changed 
orientation while passing through the pipe but whether these were adults or jacks could not be determined.  In 
addition, the evaluation was unable to identify the fish to species.  In addition, the evaluation was conducted in 
the fall and examined passage only when Fall Chinook, steelhead and Coho salmon were present.  The 2nd year of 
evaluation would examine passage for spring Chinook salmon, sockeye salmon as well as fall Chinook salmon and 
steelhead. 
  
 
OBJECTIVES:   


1. Estimate travel times through the adult return pipe using video monitoring and/or PIT-tag detection.  
Schedule: 2014. 
 


2. Analyze travel times through the new adult return line by species and size (jacks versus adult) and 
compare to water particle travel time to determine if passage delays exist.  Schedule: 2014. 
 


SCHEDULE:  Placeholder 2014 Pending regional review on what modifications could be made 
 
CONTACT: Technical Lead    AFEP Coordinator 
  Eric Hockersmith     Derek Fryer 
  USACE – Walla Walla District  USACE – Walla Walla District 


Eric.E.Hockersmith@usace.army.mil Derek.S.Fryer@usace.army.mil 
(509) 527-7264    (509)-527-7280 
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Northwestern Division - U.S. Army Corps of Engineers  
ANADROMOUS FISH EVALUATION PROGRAM  


FY-2014 RESEARCH SUMMARY 
  


 
STUDY CODE:  BPS-W-14-2 
  
FISH PROGRAM FEATURE:  
 
TITLE: Evaluation of galvanized metal use in FCRPS fishways 
 
BIOP MEASURE: RPA Action #54 - Monitor and Evaluate Effects of configurations and operation actions.  
 
MANAGEMENT PURPOSE:  Evaluate biological concerns and issues with the use of galvanized metal in FCRPS 
fishways with the intent to develop standardized management approach for use of the metal in/near fishways. 
 
BACKGROUND:  Research indicates that zinc, and certain other metals such as copper, are toxic to salmonids 
and lamprey.  In addition, low concentrations of metals such as zinc may elicit an avoidance behavior by some 
fish species such as salmonids. However use of certain metal coatings may aid in dissuading zebra and quagga 
mussels from colonization particular surfaces.  With the potential impact on salmonids, NMFS suggests that 
galvanized metal be wholly avoided in fishways where possible.  In situations where it is not possible to use 
alternative materials, NMFS suggests/requires certain monitoring to ensure that zinc levels do not exceed 
0.0265 mg/l.  As there is limited literature suggesting appropriate thresholds for salmonid bearing fishways, 
further research and evaluation is necessary to determine what excedance threshold are most appropriate.   
   
 
OBJECTIVES:  
 
1. Conduct literature review in regards to metal toxicity (e.g., zinc, copper) to fish including salmonids, 
lamprey, and sturgeon for development of appropriate avoidance and toxicity thresholds. Literature review 
will include assessment of various metals in regards to dissuasion of zebra and quagga mussels. 
2.  Determine appropriate avoidance and toxicity metal thresholds for FCRPS fish facilities based on literature 
review, laboratory experiments, and field experiments as necessary.  Include consideration of dissuasion of 
zebra and quagga mussels within analysis. 
2.  Conduct assessment of FCRPS fishways for presence of metals toxic to fish (e.g., zinc, copper); areas where 
avoidance thresholds are currently being exceeded; and provide prioritized ranking of areas where reduction 
in toxicity levels would potentially improve fish passage. 
 
     


 
 


SCHEDULE:   2014 
  
CONTACT:  Technical Lead    AFEP Coordinator 
  David Trachtenbarg   Derek Fryer 
  USACE – Walla Walla District  USACE – Walla Walla District 


David.A.Trachtenbarg@usace.army.mil Derek.S.Fryer@usace.army.mil 
(509) 527-7238    (509)-527-7280 
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Northwestern Division – U.S. Army Corps of Engineers  
ANADROMOUS FISH EVALUATION PROGRAM  


FY-2014 RESEARCH SUMMARY 
 


 
STUDY CODE:  BT-W-10-2  
 
FISH PROGRAM FEATURE:  O&M – Bull Trout  
 
TITLE:  Monitor and assess movements of Bull Trout in the Mainstem Columbia and Snake Rivers.  
 
BIOP MEASURE:  USFWS Biological Opinion 2000, Reasonable and Prudent Measures: 10.A.2 and 10.A.3.  Terms 
and Conditions: 11.A.2 and 11.A.3.  
 
MANAGEMENT PURPOSE:  Several tributaries to the Columbia and lower Snake Rivers support bull trout 
populations that have been documented using mainstem habitat.  Mainstem FCRPS projects have the potential to 
impact connectivity between bull trout Core Areas.  This study could provide the detail necessary to determine 
when and where bull trout encounter the mainstem projects, and whether changes are required in project 
configuration or operation to facilitate successful movement past the projects and avoid adverse effects.  This 
study will provide spatial and temporal data on migratory bull trout use of the mainstem Columbia and Snake 
Rivers.  Data will be collected on the extent and timing of movements in the mainstem, and ultimately, how 
migratory bull trout interact with the existence and operation of the FCRPS projects.  Results will be used to 
determine what, if any, measures may be required to provide suitable upstream and downstream passage for bull 
trout to maintain connectivity. 
 
OBJECTIVES:  
 


1. Capture and apply acoustic tags to migratory bull trout that are emigrating out of the Walla Walla 
Basin and into the mainstem Columbia River (McNary Pool) for subsequent tracking.  


2. Capture and apply acoustic tags to migratory bull trout that are emigrating out of the Tucannon Basin 
and into the mainstem Snake River for subsequent tracking. 


3. Capture and apply acoustic tags to migratory bull trout that are collected at juvenile bypass systems 
on the Snake River for subsequent tracking. 


4. Determine the migratory locations and fates of acoustic tagged bull trout. 
5. PIT tag Walla Walla Basin bull trout to support the acoustic research including maintaining a tagged 


population of bull trout for detection at Oasis, for detection at the mainstem hydro projects, and to 
estimate migratory population size. 


6. PIT tag Tucannon Basin bull trout to support the acoustic research including maintaining a tagged 
population of bull trout for detection at the mainstem hydro projects, and to estimate migratory 
population size. 


 
SCHEDULE:  FY 2014 
 
CONTACT:   Technical Lead 
  Dean Holecek  
  U.S. Army Corps of Engineers – Walla Walla District 
  Dean.Holecek@usace.army.mil 
  (509) 527-7240 
 
  AFEP Coordinator 
  Derek Fryer 
  U.S. Army Corps of Engineers – Walla Walla District 
  Derek.S.Fryer@usace.army.mil 
  509-527-7280 



mailto:Dean.Holecek@usace.army.mil
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Northwestern Division – U.S. Army Corps of Engineers 
ANDROMOUS FISH EVALUATION PROGRAM 


FY2014 RESEARCH SUMMARY 
 


STUDY CODE:  LMP-P-2011-2 
 
FISH PROGRAM FEATURE:  CRFM Project Identifier: SYS 118738; Tribal Fish Accord. 
 
TITLE:  Larval Pacific Lamprey Rearing in Mainstem Columbia and Snake Rivers 
 
2008 FISH ACCORD MOA REFERENCES:  Overall Program (OP) MOAs: 1. 
 
MANAGEMENT PURPOSE:  To determine the extent of Pacific lamprey rearing habitat and occupancy in the 
mainstem Columbia and Snake rivers, and the potential effects of current hydrosystem operations on lamprey 
rearing in mainstem areas.  This information could be used to develop strategies for minimizing effects of 
hydrosystem operations on Pacific lamprey. 
 
BACKGROUND:  Pacific lampreys Entosphenus tridentatus (PCL) have a complex life history that includes a three to 
seven year larval (i.e., ammocoete), migratory juvenile (i.e., macrophthalmia) and adult phases.  Larvae and 
juveniles are strongly associated with stream and river sediments. Larvae live burrowed in stream and river 
sediments for periods up to seven years after hatching, where they filter feed on detritus and organic material. 
Larvae metamorphose into juveniles from July to December and migrate downstream to the Pacific Ocean. The 
timing, duration, and habitat use of the larval life stages are poorly understood. For PCL, the majority of the 
information on habitat preference of larvae comes from Columbia River Basin tributary systems. Lamprey larvae 
are known to occur in shallow stream sediments but their use of comparatively large river habitats in relatively 
deeper areas is poorly understood. Sea lamprey Petromyzon marinus larvae have been documented in deepwater 
habitats in tributaries of the Great Lakes, the St. Mary’s River, and in proximity to river mouths. Anecdotal 
observations exist regarding larval PCL occurrence at hydropower facilities, mainly in downstream bypass reaches, 
impinged on downstream screens, or through observation during dewatering events. Occurrences of PCL at 
hydropower facilities are generally thought to be associated with downstream migration. However, recent studies 
indicate that larval PCL occupy mainstem areas of the Columbia and Willamette rivers, including reservoirs created 
by hydropower facilities.  In addition, some evidence suggests that larval PCL may be rearing in areas of the 
Columbia and Willamette rivers.  
 
The USFWS has been exploring occupancy, detection, and habitat use of larval PCL in relatively large, mainstem 
river habitats, including the Willamette and Columbia rivers. Pacific lampreys were found to occupy the mainstem 
of the lower Willamette and Columbia rivers with the following findings: 


• A deepwater electrofishing technique and sample design has been developed to quantify larval lamprey 
occupancy and detection (Jolley et al. 2012). 


• Larvae occupied all areas of Willamette River below Willamette Falls except the Multnomah Channel 
• Larvae occupied Bonneville Reservoir, including tributary mouth areas within the reservoir where they 


were detected at the highest rate yet observed during all mainstem research. 
• A broad range of sizes were present suggesting multiple ages and long-term rearing. 
• Larvae were not detected below the Bonneville Dam until 28 km downstream. 


 
Obtaining information concerning if and how larval PCL use the areas above and below dams is critical to 
understanding the importance of these areas for long term population viability. At present, little specific 
information is available on how many larvae use these areas, when and how long they use these areas, whether 
they tend to be found in specific locations, and the effects of hydrosystem operations on larval lamprey. This 
information can be used to help inform how reservoir and tailwater levels are regulated and, in turn, help to 
minimize any negative impact to lamprey populations.  
 







 
OBJECTIVES: 
 


1. Describe distribution and relative abundance of Pacific lamprey ammocoete rearing areas in the 
mainstem Lower Columbia and Snake rivers. 


a. Determine whether reservoirs (from Bonneville to Lower Granite) are occupied by ammocoetes. 
b. Describe location and physical characteristics (depth, bathymetry, substrate type, etc) of areas 


where ammocoetes are found, with particular emphasis on areas that are between minimum 
and maximum reservoir elevations. 


c. Estimate relative abundance of Pacific lamprey ammocoetes in identified rearing areas. 
d. Describe seasonal changes in distribution and abundance of Pacific lamprey ammocoetes. 


2. Use results from Objective 1 to estimate reach-specific potential production under current hydrosystem 
conditions and operations. 


3. Use existing hydraulic models, bathymetry data, and results from Objective 1 to map identified and 
potential mainstem rearing areas, with particular emphasis on marginal areas influenced by hydrosystem 
operations. 


4. Evaluate response of Pacific lamprey ammocoetes to simulated dewatering of rearing habitat.  Response 
variables may include survival, horizontal movement, and vertical movement.  Treatments should include 
varying durations and ramping rates. 


 
 
SCHEDULE:  2013 - 2015 
 
CONTACT:  Sean Tackley 


U.S. Army Corps of Engineers - Portland District 
sean.c.tackley@usace.army.mil 
(503) 808-4751 


 


Jolley, J. C., G. S. Silver, and T. A. Whitesel.  2012.  Occupancy and detection of larval Pacific Lampreys and 
Lampetra spp. in a large river: the Lower Willamette River. Transactions of the American Fisheries Society 
141:305-312. 


 








Northwestern Division – U.S. Army Corps of Engineers 
ANDROMOUS FISH EVALUATION PROGRAM 


FY2014 RESEARCH SUMMARY 
 
STUDY CODE: LMP-P-2012-4 
 
FISH PROGRAM FEATURE: CRFM Project Identifier:  SYS 118738; Tribal Fish Accord. 
 
TITLE: Evaluation of Adult Pacific Lamprey Migration Behavior and Fate in Lower Columbia River 
 
2008 FISH ACCORD MOA REFERENCES: Adult Lamprey (AL) MOAs:  1. Overall Program (OP) MOAs:  1. 
 
MANAGEMENT PURPOSE:  Evaluations of adult lamprey migration behavior and fate and the potential 
physiological/energetic costs of individual dam and FCRPS passage will aid interpretation of low conversion rates 
observed between Lower Columbia dams and may influence prioritization of various major fishway modifications.  
MOA AL1 directs the Corps to “address adult lamprey passage in the mainstem hydropower projects using 
PIT/radio-telemetry to determine overall effectiveness.”  The 2008 Accord also identified the need to “employ an 
adaptive management approach” with respect to the overall lamprey program (OP1).  Development of alternative 
tools for understanding migration behavior and energetic costs of passage are consistent with both MOAs. 
 
BACKGROUND:  Fish counts, radio-telemetry (RT), and half-duplex PIT tagging studies have consistently 
documented relatively low conversion of adult lamprey from Bonneville Dam (BON) through the FCRPS, 
particularly when metrics are compared to adult salmon and steelhead performance.  Passage efficiency from 
release of tagged fish to BON fishways is also relatively low.  Some tagged adult lampreys are known to enter 
tributaries between the BON tailrace release sites and upriver dams, but the fate of others is unknown.  Biologists 
and resource managers are interested in learning the final fate of those fish that do not convert from BON to TDA 
and those that do not pass BON following tailrace release, as it is unknown whether these fish are lost to predation 
(by white sturgeon or sea lions), die due to tagging/handling effects, or spawn or overwinter in the mainstem or 
adjacent tributaries.  While ongoing RT and HDX-PIT studies have provided some information on tributary use, RT 
technology is limited in its utility for tracking the fates of fish in deep water environments such as the mainstem 
Columbia River.  Beginning in 2010, researchers began experimentation with Juvenile Salmon Acoustic Telemetry 
System (JSATS) technology as a tool for determining fate of adult lamprey in the BON pool and as a potential 
alternative tag for assessing upstream passage behavior at dams.  These ongoing tagging studies may provide 
insight regarding the fates and migration behaviors of adult lamprey in the Lower Columbia River.  Results may be 
used to interpret passage behavior, migration/distribution trends, and to inform dam modification prioritization.      
 
OBJECTIVES:  The goal of this study is to determine final fate of adult Pacific lamprey between Columbia and Snake 
River dams, with particular emphasis on behavior above and below Bonneville Dam.  An additional goal is to 
understand behavior of lamprey in the tailraces of dams.  Note:  Objectives 1-2 may be combined with those from 
LMP-P-2012-1 through use of combined acoustic-radio tags. 
 


1. Determine final fate (distribution, mortality, tributary use, etc) of adult Pacific lamprey that:  1) do not 
convert from BON to TDA and upstream dams (through IHR); 2) do not pass BON following release in BON 
tailrace. 


2. Utilizing appropriate tools such as acoustic telemetry, acoustic cameras, and historic RT data, evaluate 
migration behavior and distribution of adult Pacific lamprey in dam tailrace environments.   







a. Bonneville Dam Powerhouse 2 tailrace.   
b. The Dalles Dam tailrace.   


3. Utilizing historic JSATS, RT, and HDX-PIT data and other pertinent information, evaluate the relationship of 
environmental and operational variables to migration behavior of adult lamprey in Lower Columbia River.  


4. Determine whether Pacific lamprey successfully spawn in the mainstem Columbia River, with particular 
emphasis on the reach between Bonneville and The Dalles dams.  Note:  For 2014, the goal for this 
objective would be to identify and evaluate a method for assessing mainstem production. 


 
Schedule:   2010 - 2015 
 
Contact:   Sean Tackley 


U.S. Army Corps of Engineers - Portland District 
sean.c.tackley@usace.army.mil 
(503) 808-4751 
    


 


 








Northwestern Division – U.S. Army Corps of Engineers 
ANDROMOUS FISH EVALUATION PROGRAM 


FY2014 RESEARCH SUMMARY 
 
STUDY CODE:  LMP-P-13-1 
 
FISH PROGRAM FEATURE:  CRFM Project Identifier:  SYS 118738; Tribal Fish Accord. 
 
TITLE:  Evaluation of Adult Lamprey Passage Behavior in Relation to Lower Columbia River Dam Modifications 
 
2008 FISH ACCORD MOA REFERENCE:  Adult Lamprey (AL) MOAs:  1, 4, 5, and 6.   
 
MANAGEMENT PURPOSE:  Evaluation of adult lamprey passage performance in relation to fishway modifications 
at Bonneville Dam (BON), The Dalles Dam (TDA), and John Day Dam (JDA).  The May 2008 Memorandum of 
Agreement (MOA) between the Action Agencies, the Accord Treaty Tribes, and the Columbia River Inter-Tribal Fish 
Commission included specific MOAs regarding adult lamprey passage improvements and evaluations of those 
actions.  In MOA AL1, the Corps agreed to “address adult lamprey passage in the mainstem hydropower projects 
using PIT/radio-telemetry to determine overall effectiveness.”  Other adult lamprey MOAs included the Corps’ 
commitment to inspecting fishways, inventorying fishway features that might be problematic for lamprey, 
evaluating nighttime flow reductions, and several implementation items, including development of lamprey 
auxiliary passage systems (LPS) and installation of keyhole (variable-width) entrance weirs at BON Cascades Island 
and JDA North fish ladders.  Per these commitments, the Corps continues to systematically evaluate structural and 
operational modifications at BON and other dams.  Comparison of post-modification passage behavior with pre-
modification behavior is used to evaluate success of modifications and to inform future designs and prioritization 
actions. 
 
BACKGROUND:  Because it is the first dam on the river and because of the low passage efficiencies, BON has been 
the early focus of major adult passage evaluations and improvements.  Other key dams prioritized for major 
improvements are JDA and MCN.  The primary methods used to improve adult lamprey passage have been the 
development of an alternative, lamprey-friendly, passage system (LPS) at fishway locations where passage is most 
problematic, modification of fishway structures that create difficulties to lamprey passage, refinement of 
dewatering procedures and structures to reduce stranding and mortality, and reduction of flow velocity barriers at 
critical areas in the ladder such as entrances.  Major modifications to be evaluated in 2013-2015 include: 


1. Prototype entrance flume system at the North Downstream Entrance (NDE) of the BON Washington 
Shore Fish Ladder.  Construction completion in March 2013. 


2. Entrance and lower fishway improvements at the JDA North Fish Ladder.  Construction completion in 
March 2013. 


3. Prototype entrance structure at an entrance to the South Fish Ladder at McNary Dam.  Construction 
completion in March 2014. 


 
OBJECTIVES:  The goal of this study is to evaluate the effects of dam modifications on adult Pacific lamprey passage 
and behavior.  Passage behavior will be compared with metrics from pre-modification years to determine whether 
structural improvements resulted in improved upstream passage conditions.  Other evaluation objectives will 
involve the use of non-invasive tools (video, acoustic imaging) and laboratory studies to address information gaps.  
Some objectives may be combined with similar evaluations upriver.  Specific 2014 objectives shall include: 
 







 
1. Evaluate recent and planned modifications to fishways, including: 


a. Bonneville WA Shore (North Downstream Entrance) prototype Lamprey Flume System (LFS).  
Schedule: 2013-15. 


1. Determine appropriate flow setting for LFS water supply system. 
b. John Day North Ladder – Entrance and Lower Ladder improvements.  Schedule: 2013-15. 
c. Combined objective (LMP-W-13-1):  McNary South Ladder – Entrance prototype.  Schedule: 


2014-16. 
2. Continue to evaluate performance of LPS structures through monitoring of lamprey tagged for Objective 1 


(above). 
3. Estimate adult lamprey upstream passage success rates, relative fishway route use, passage times, and 


fallback of adult lamprey at BON, TDA, JDA, MCN and Lower Snake River Dams using radio-telemetry, half-
duplex PIT technology, LPS counts, and visual counts, as appropriate.  


4. In collaboration with regional partners and in coordination with objectives described in LMP-P-2012-4, 
evaluate tributary use by lamprey tagged for Objective 1. 


5. Combined objective (LMP-P-2012-4):  Utilizing historic RT and HDX-PIT data and other pertinent 
information, evaluate the relationship of environmental and operational variables to migration and 
passage behavior of adult lamprey at Lower Columbia dams. 


6. Use acoustic imaging (DIDSON), video, or other alternative, non-invasive technologies to determine adult 
Pacific lamprey and other fish behavior in known problem areas and locations recently modified, 
including: 


a. Bonneville WA Shore Fish Ladder - North Downstream Entrance.  Placeholder pending 2013 
results. 


b. Bonneville WA Shore Fish Ladder - Second Powerhouse (B2) junction pool. Placeholder pending 
2013 results. 


c. Bonneville WA Shore Fish Ladder - transition pool and lower ladder submerged orifices. 
Placeholder pending 2013 results. 


d. Bonneville Bradford Island Fish Ladder – A-Branch and B-Branch transition pools. *Requires 
installation of i-beams in Winter 2013-14. 


e. John Day North Fish Ladder – Entrance and transition pool.  Placeholder pending 2013 results. 
 


SCHEDULE:  2013-2016 
 
CONTACT:   Sean Tackley 


U.S. Army Corps of Engineers - Portland District 
sean.c.tackley@usace.army.mil 
(503) 808-4751 








Northwestern Division – U.S. Army Corps of Engineers 
ANDROMOUS FISH EVALUATION PROGRAM 


FY2014 RESEARCH SUMMARY 
 
Study Code:  LMP-P-14-1 
 
Fish Program Feature:  CRFM Project Identifier:  SYS 118738; Tribal Fish Accord. 
 
Title:  Development of Adult Lamprey Passage Structures at Lower Columbia and Snake River Dams 
 
2008 Fish Accord MOA References:  Adult Lamprey (AL) MOAs:  4 and 9.   
 
Management Purpose:  Development of experimental lamprey passage structures for application at Lower 
Columbia and Snake River dams.  The May 2008 Memorandum of Agreement (MOA) between the Action Agencies, 
the Accord Treaty Tribes, and the Columbia River Inter-Tribal Fish Commission included specific MOAs regarding 
adult lamprey passage improvements and evaluations of those actions.  In MOAs AL4 and AL9 (respectively), the 
Corps committed to “evaluate, fully develop and implement as warranted lamprey auxiliary passage systems (LPS)” 
and to development of techniques and protocols for counting adult lamprey.   
 
Background:  In 2002, various field and laboratory efforts resulted in installation of the first experimental Lamprey 
Passage Structure (LPS) at the upper Bradford Island Fish Ladder at Bonneville Dam.  Since then, LPSs have been 
designed, installed, and modified at several other places at Bonneville and elsewhere.  As the first prototype 
systems (at Bradford Island and the Washington Shore fish ladders) are transitioned from “experimental” to 
“operational” status, there is a need to ensure that these systems can be effectively operated, inspected, and 
maintained in future years.  And as our understanding of the mechanisms of successful and unsuccessful lamprey 
passage improve, there is a continuing need to develop new concepts for attracting and passing lamprey without 
impacting anadromous salmonids.  The goal of this effort is to design, build, modify, and provide operations and 
maintenance information for experimental adult Pacific lamprey passage systems.  
 
Objectives:  Separate studies (see LMP-P-13-1) will be used to evaluate performance of these structures and to 
inform future designs.  Specific 2014 objectives shall include: 
 


1. Design and build adult lamprey passage systems that address known problem areas.  All new structures 
should include engineering drawings and design specifications; designs shall be coordinated with regional 
fish managers and project staff through the USACE technical lead (Tackley): 


a. BON Cascades Island Fish Ladder – Auxiliary Water Supply Channel.  Schedule: Winter 2014-15 
install. 


b. BON Cascades Island Fish Ladder –New ramp to existing LPS, to be located along south wall of 
the fishway entrance area.  Schedule: Winter 2014-15 install. 


c. BON Washington Shore Fish Ladder – Channel between UMT junction and count station, as a 
means of reducing use of the serpentine weir section.  Schedule: Winter 2014-15 install. 


d. BON Washington Shore Fish Ladder – Extend new flume system LPS to forebay.  Schedule: Winter 
2014-15 install. 


e. JDA North Fish Ladder – Extend new entrance LPS to forebay or elsewhere in fishway, as 
appropriate.  Schedule:  Winter 2014-15 install. 







2. Complete minor modifications to existing Lamprey Passage Structures (LPSs) to improve O&M 
functionality: 


a. Modify new BON Cascades Island LPS exit section pipe to facilitate cleaning and inspections.  
Schedule: Winter 2013-14. 


b. Modify pumps and pump intakes, as necessary, to meet juvenile salmon fry criteria.  Designs 
should be coordinated with project personnel to ensure maintenance needs are considered.  
Schedule:  All existing LPSs, Winter 2013-14. 


c. In coordination with USACE personnel, improve counting systems for existing LPSs and similar 
structures.  Schedule:  Bradford Island Fish Ladder LPS, Winter 2013-14. 


d. In coordination with USACE personnel, improve electrical and plumbing systems (as needed) for 
existing LPSs and similar structures.  Schedule:  Bradford Island Fish Ladder LPS, Winter 2013-14. 


3. Complete other minor fishway modifications, as identified: 
a. BON Bradford Island Fish Ladder – Install ramp to sill of picket leads at Bradford Island Fish 


Ladder count station to improve access to LPS; modify picket lead section closest to count slot to 
exclude lamprey from area behind crowder (3/4 in spacing).  Schedule: Winter 2013-14. 


b. PLACEHOLDER (pending 2013 results):  BON Bradford Island Fish Ladder – Refuge box/cover 
along fishway floor immediately downstream of count station or in AWS channel.  Schedule: 
Winter 2013-14. 


c. Modifications to improve lamprey counting at count windows. 
4. Provide detailed design drawings and design specification packages for all existing LPSs installed at BON to 


facilitate long-term operation and maintenance.  Each package should include a summary of key biological 
design criteria and considerations, in addition to the hydraulic, structural, mechanical, and electrical 
design features. 


5. Produce O&M guide for all existing LPSs at BON and JDA.  These documents will serve as references for 
USACE project staff. 
 


Schedule:  2014-2018 
 
Contact:   Sean Tackley 


U.S. Army Corps of Engineers - Portland District 
sean.c.tackley@usace.army.mil 
(503) 808-4751 


 








 
 Northwestern Division – U.S. Army Corps of Engineers  


ANDROMOUS FISH EVALUATION PROGRAM  
FY2014 RESEARCH SUMMARY  


 
STUDY CODE:  LMP-P-2014-2 
 
FISH PROGRAM FEATURE:    CRFM Project Identifier:  SYS 118738; Tribal Fish Accord. 
 
TITLE:  Development of Techniques for Collection of Adult Pacific Lamprey Downstream of Bonneville Dam 
 
2008 Fish Accord MOA References:  Overall Program (OP) MOA:  1.  Adult Lamprey (AL) MOAs:  1 and 4.   
 
MANAGEMENT PURPOSE:  Experimental trapping of adult Pacific lamprey below Bonneville Dam serves multiple 
purposes:  (1) Evaluation of differences between lamprey collected from Bonneville Dam fishways for passage studies 
and those collected downstream of the dam, which will assist in analysis and interpretation of telemetry data; (2) 
Identification of potential trapping sites or other shoreline collection locations for future studies or collection needs; 
(3) Provides an opportunity to experiment with alternative strategies for attracting lamprey to collection points or 
traps.    
 
BACKGROUND:  Adult Pacific lamprey used in passage evaluations are currently collected via traps deployed in 
fishways at Bonneville Dam.  Collected lamprey are trapped, outfitted with passive or active transmitters, then 
generally released downstream of the dam to assess passage behavior and success.  As such, test fish are not 
considered to be "naive" to passage conditions and there is reasonable question of their representation of the run at 
large.  Although passage efficiency for adult lamprey is relatively poor at Bonneville Dam (and thus, there is a chance 
that lamprey collected downstream are not naïve to passage conditions), comparison of the physical characteristics 
and passage behavior of lamprey collected downstream of the dam with those collected in Bonneville fishways 
would be a valuable tool for interpreting telemetry data. 
 
Experimental trapping could also facilitate identification of future shore-based collection points to augment existing 
passage facilities.  Efforts are underway to modify existing fishways at Bonneville and elsewhere, but depending on 
success of these efforts, it may be desirable to add additional passage structures below the dam.  A systematic 
trapping effort, combined with research objectives identified in research summary LMP-P-2012-4, would help 
identify promising locations for shoreline-based passage structures and would provide a means for testing concepts 
for attracting lamprey to structures (such as olfactory and hydraulic cues).  
 
Trapping methods proposed should consider impacts on ESA-listed salmonids, safety, efficiency, site access, and the 
potential for future shore-based collection (lamprey ramps to collection boxes). 
 
OBJECTIVES:   
 
1. Evaluate various gear types and strategies for safe and efficient release and retrieval of adult Pacific lamprey 


trapping equipment.  Traps may be deployed via boats or from the shore. 
2. Identify locations below Bonneville Dam (within hydraulic extent at River Mile 143.9) where adult Pacific 


lamprey may be effectively trapped.  Consideration should be given to potential future installation of shore-
based lamprey passage structures at identified trapping locations. 


3. Using appropriate telemetry tools, compare migration success of lamprey trapped below Bonneville Dam with 
those trapped in fishways. 







a. Compare size (weight, length) and other physical characteristics of lamprey trapped below Bonneville 
Dam with those trapped in fishways. 


4. Evaluate efficacy of using juvenile lamprey pheromones or adult lamprey to guide adult Pacific lampreys to traps 
deployed in the Columbia River or an analogous location. 


a. Determine appropriate concentrations of pheromones or other substances to be used in field settings, 
with the goal of optimizing collection efficiency without disrupting migration of lamprey that are not 
collected. 


 
SCHEDULE:   2014-2015 
 
CONTACT:   Sean Tackley 


U.S. Army Corps of Engineers - Portland District 
sean.c.tackley@usace.army.mil 
(503) 808-4751 








Northwestern Division – U.S. Army Corps of Engineers  
ANADROMOUS FISH EVALUATION PROGRAM 


FY-2014 RESEARCH SUMMARY 
  


STUDY CODE:  LMP-S-13-2 
 
FISH PROGRAM FEATURE:  CRFM Project Identifier:  SYS 118738; Tribal Fish Accord. 
 
TITLE:  Temporal Distribution of Juvenile Pacific Lamprey Occurrence at Columbia and Snake River Dams 
 
2008 FISH ACCORD MOA REFERNECE:  Juvenile Lamprey (JL) MOAs:  1, 2, 3, 4, and 5. 
  
MANAGEMENT PURPOSE: Evaluate the temporal distribution (seasonal, diel) of Pacific lamprey ammocoetes and 
macrophthalmia at Columbia and Snake River dams to:  (1) inform future planning and prioritization of passage 
research and monitoring and; (2) to inform discussions about potential structural and operational changes to 
improve juvenile lamprey passage at FCRPS dams. 
 
BACKGROUND:  With recent declines in Columbia and Snake River adult Pacific lamprey numbers, awareness and 
concern for understanding the entire life cycle of the species has escalated.  Juvenile bypass system monitoring 
observations suggest the presence of Pacific lamprey ammocoetes, outmigrating macrophthalmia, and 
intermediate life stages at dams. Regional lamprey workgroups have identified a need for better understanding of 
FCRPS impacts on all juvenile lamprey life stages.  Management considerations include understanding the timing 
and magnitude of macrophthalmia outmigration, spatial distribution and behavior near dams, passage route use 
and survival at dams, and determining impacts of FCRPS operations on lamprey that may be rearing in mainstem 
habitats.  Basic information on the temporal and spatial distribution of juvenile lamprey will inform future 
discussions about focused research and monitoring priorities and future identification and prioritization of 
potential structural and operational improvements for juvenile lamprey at FCRPS dams.  Studies should be 
undertaken to first determine the migration timing and, to a lesser extent, the origin of the juvenile lamprey as 
they migrate through the Columbia and Snake River hydrosystem.  
 
OBJECTIVES:  
1. Determine the seasonal migration timing of juvenile Pacific lamprey ammocoetes, macrophthalmia, and 


intermediate life stages as they pass through the Columbia and Snake River hydrosystem. 
a. In coordination with regional managers, identify an appropriate subset of dams and tributaries (as 


appropriate) to assess outmigration, such as a mark/ recapture technique or alternate methodology, 
within Columbia and Snake River hydrosystem. 


b. Determine the life stage composition of out-migrants, i.e., the proportion of out-migrants still in the 
ammocoete life stage, entering the hydrosystem.  


c. Determine origin of juvenile lamprey (all life stages) collected at key locations in the Columbia and 
Snake River hydrosystem and tributaries to estimate run timing of individual tributaries. 


2. Determine the relationship between basin outflow and other relevant environmental factors on juvenile 
lamprey migration timing.  


3. Determine diel distribution of juvenile lamprey (all life stages) passing FCRPS dams. 
 


 
SCHEDULE:  2014-2016  
 
CONTACT:   Technical Lead    AFEP Coordinator 
  Steve Juhnke     Derek Fryer 
  USACE – Walla Walla District  USACE – Walla Walla District 


Steve.S.Juhnke@usace.army.mil  Derek.S.Fryer@usace.army.mil 
(509) 527-7242    (509)-527-7280 



mailto:Steve.S.Juhnke@usace.army.mil
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Northwestern Division – U.S. Army Corps of Engineers  
ANADROMOUS FISH EVALUATION PROGRAM 


FY-2014 RESEARCH SUMMARY 
  


STUDY CODE: LMP-S-13-3 (Placeholder) 
FISH PROGRAM FEATURE:  CRFM Project Identifier:  SYS 118738; Tribal Fish Accord. 
 
TITLE:  Juvenile Pacific Lamprey Passage and Survival at Columbia and Snake River Dams 
 
2008 FISH ACCORD MOA REFERENCE: Juvenile Lamprey (JL) MOAs:  1, 2, 3, 4, and 5. 
  
MANAGEMENT PURPOSE: Improve juvenile lamprey passage through the federal hydro-system.  
 
BACKGROUND:  - The USACE conducted studies on downstream juvenile lamprey passage from 2000 to 2002. 
Because of their tendency to swim low in the water column, the majority (>70%) of juvenile lamprey approach the 
powerhouse below the turbine intake screens of bypass systems installed for salmonids at USACE dams.  Similar 
results were found at studies undertaken by the PUDs in the upper Columbia and in the fyke net captures 
undertaken at numerous FCRPS dams over many years.  This results in juvenile lamprey tending to pass the dams 
through the turbines when they encounter a powerhouse. The lab studies demonstrated that juvenile lamprey are 
less likely than salmon to be harmed by changes in pressure and shear conditions that occur during turbine 
passage and that turbine passage is likely a relatively safe route.  No one knows what occurs when these fish 
approach a spillway.    
 
Juvenile lampreys are vulnerable to impingement on surface-mounted turbine intake screens.  Impingement on 
the screens can be a problem as documented by observations as well as field and laboratory studies.  Indeed, 
these studies have resulted in a changed screen/bar spacing criteria to 1.75mm for new screens to minimize 
impingement.  The effect on the rest of the bypass systems has not been well studied.  One study at McNary dam 
indicated that many of the PIT tagged juvenile lamprey released into the juvenile collection channel did not show 
up in the juvenile fish facility. However, after new seals were replaced at the separator diversion gate, all PIT 
tagged juvenile lamprey released into the collecting channel in 2005 were detected at the juvenile fish facility.  
While juvenile fish facilities located at collector projects on the Snake River collect a small number of juvenile 
lamprey, these fish generally congregate in the holding raceways for the transportation program and are either 
released back into the river or are transported and released in the Lower Columbia River below Bonneville Dam. 
 
Obtaining more accurate monitoring of passage at dams is critical to understanding if improvements are working 
and for long term population assessments.  At present, no route specific passage or survival data can be obtained 
as there is no active tag small enough to use safely on juvenile lamprey.  Tag miniaturization is being aggressively 
developed through the USACE Tag Development Program with the objective of reaching small enough size to safely 
use in juvenile lamprey.  
 
 
OBJECTIVES:  
1. Determine feasibility of methods for the capture, marking, and recapture of juvenile lamprey at FCRPS dams that 


could lead to determining route-specific passage and survival estimates.  Need to clearly address capture 
efficiency, sample sizes, recapture rates, and potential biases related to sampling, as well as interaction or effects 
on listed juvenile salmonids. 


2. Evaluate the use of 12 mm vs. 8.5 mm PIT tags for performance evaluations of juvenile lamprey. 
3. Determine route specific passage use and survival by juvenile lamprey at FCRPS dams.  
4. Develop methods (including both invasive and non-invasive) to better enumerate juvenile lamprey passage at 


FCRPS dams, including improved methods for estimating JBS passage route. 
5. Estimate the number of juvenile lamprey being inadvertently transported, and determine survival, both short- 


and long-term, of the fish being transported. 







6. Determine the influence of reservoirs on migration of juveniles (speed, swimming performance, predation 
risk, timing on ocean entry and subsequent year-class strength, and bioenergetics).  


7. Determine the characteristics of juvenile and larval Pacific lamprey in turbine intakes;  
a. Spatial distributions with and without screens in place  
b. Bypass rates for dams with juvenile bypass facilities and variation through time.  
c. Impingement rates on screens of different configurations.  


8. Determine the distribution, both vertical and horizontal, of juvenile lamprey in the forebay at FCRPS dams. 
9. Determine characteristics of transformation of Pacific lamprey.  


a. Identify main morphological, physiological and behavioral changes, timing of changes, and cues that 
trigger changes 


b. Determine effects of hydro system operation on transformation. 
1. Effects of hydro system passage on transition to sea water 


 
 
 


SCHEDULE: 2008-2018  
 
CONTACT:  Co-Technical Lead   AFEP Coordinator 
  Steve Juhnke     Derek Fryer 
  USACE – Walla Walla District  USACE – Walla Walla District 


Steve.D.Juhnke@usace.army.mil  Derek.S.Fryer@usace.army.mil 
(509) 527-7242    (509)-527-7280 


  
  Co-Technical Lead 
  Sean Tackley  
  USACE – Portland District 
  Sean.C.Tackley@usace.army.mil 
  (503) 808-4751;  
 



mailto:Steve.D.Juhnke@usace.army.mil
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Northwestern Division – U.S. Army Corps of Engineers 
ANDROMOUS FISH EVALUATION PROGRAM 


FY-2014 RESEARCH SUMMARY 
 


 
STUDY CODE:  LMP-W-13-1 
 
FISH PROGRAM FEATURE:  CRFM Project Identifier:  SYS 118738; Tribal Fish Accord. 
 
TITLE:  Evaluation of Adult Lamprey Passage Behavior in Relation to Prototype McNary Dam South Shore Entrance 
Structure and Estimating Total Ladder Escapement Through McNary and Ice Harbor Dams.  
 
2008 FISH ACCORD MOA REFERENCE:  Adult Lamprey (AL) MOAs:  1 and 5. 
 
MANAGEMENT PURPOSE:  Evaluation of adult lamprey passage performance in relation to structural and 
operational modifications at McNary and Ice Harbor Dams. 
 
BACKGROUND:  Improving passage efficiency (defined as the percentage of adults that approach a dam and pass) 
and passage times are the primary means to minimize the effects of the FCRPS on lamprey populations (Corps 
2010 AFEP). Adult fish ladders of the FCRPS were designed and constructed to accommodate adult salmonid 
passage, without regard for other anadromous or resident species on the Columbia River Basin. Pacific lampreys 
are considered poor swimmers relative to salmonids and struggle with the higher velocities found at the entrances 
and weir wall orifices.  Additionally, adult lamprey are thought to approach the dams and fishway entrances from 
low in the water column or along the river bottom, and may have difficulty locating the entrances as designed. The 
prototype entrance structure design provides a deep water passage route (bottom of entrance gate) with reduced 
velocity profile to aid lamprey in finding and entering the adult fishway. Walla Walla District is installing the 
prototype adult lamprey entrance structure at McNary Dam (MCN) during the 2013-14 in-water work period.  


OBJECTIVES:  The goal of this study is to evaluate the effects of the prototype lamprey passage structure being 
installed in one of the south shore entrances (SFE2) at MCN, on adult Pacific lamprey passage rates and behavior.  
Where applicable, passage behavior will be compared with metrics from pre-modification years to determine 
whether structural improvements resulted in improved upstream passage conditions.  Specific 2014 objectives 
shall include: 


 
1. Evaluate the lamprey behavior (and passage success) of the MCN entrance structure using 


underwater optical video and  DIDSON acoustic imaging, as well as Pit-Tagged, acoustic, or radio 
telemetry tagged fish from the lower Columbia River adult lamprey studies if available.  


a. Monitor the adult lamprey entrance structure at MCN fishway entrance SFE2. Monitoring 
will include investigation of distribution and behavior of adult lamprey and salmon attracted 
by the flow conditions through the new entrance structure. 


i. Evaluate adult lamprey behavior in the vicinity of the prototype structure 
using the non-invasive technologies. 


ii. Estimate adult lamprey upstream passage success rates, relative fishway 
route use, passage times, and fallback of adult lamprey at BON, TDA, JDA, 
MCN and Lower Snake River Dams using radio-telemetry, half-duplex 
(HDX) PIT technology, LPS counts, and visual counts, as appropriate (see 







LMP-P-13-1, this is a duplicate objective that includes both NWP and NWW 
projects). 


iii. Estimate passage success, holding time, and passage route preference 
through baffle box section using HDX-PIT. Test fish will include lamprey 
previously pit-tagged for lower Columbia River lamprey modification 
evaluations (see LMP-P-13-1),  Note: to improve sample size for tagged fish 
evaluation we are proposing a supplemental group captured and PIT-
tagged at either BON or JDA. 


iv. Evaluate adult salmon behavior in the vicinity of the prototype structure 
using the non-invasive technologies.   


2. Develop methods to accurately estimate lamprey fishway escapement at MCN and IHR dams.  
a. Monitor passage behavior and passage distribution of adult lamprey through the count 


station and picketed lead sections at MCN and IHR.  
 


SCHEDULE: 2010-2018 
 
 
CONTACT:   Technical Lead    AFEP Coordinator 
  Steve Juhnke     Derek Fryer 
  USACE – Walla Walla District  USACE – Walla Walla District 


Steve.D.Juhnke@usace.army.mil  Derek.S.Fryer@usace.army.mil 
(509) 527-7242    (509)-527-7280 
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Northwestern Division – U.S. Army Corps of Engineers 
ANDROMOUS FISH EVALUATION PROGRAM 


FY2014 RESEARCH SUMMARY 
 
Study Code: LMP-W-2014-1 
 
Fish Program Feature: CRFM Project Identifier:  SYS 118738; Tribal Fish Accord. 
 
Title: Evaluation of Adult Pacific Lamprey Migration Behavior and Passage Success in Lower Snake River 
 
2008 Fish Accord MOA References:  Adult Lamprey (AL) MOAs:  1.  
 
Management Purpose:  Evaluation of adult lamprey migration behavior and passage success through the adult fish 
ladders at the Lower Snake River dams to help define potential passage problems and areas for future fishway 
improvements.  MOA AL1 directs the Corps to “address adult lamprey passage in the mainstem hydropower 
projects using PIT/radio-telemetry to determine overall effectiveness.”   
 
Background:  Fish counts, radio-telemetry (RT), and half-duplex PIT tagging studies have consistently documented 
the relatively low number of adult lamprey migrating into the lower Snake River and although it is generally 
believed that conversion rates of adult lamprey migrating through the lower Snake river dams are better than 
those in the lower Columbia River that has not been determined.  Passage efficiencies at the lower Snake River 
dams have not been investigates since 2006, and many minor ladder improvements have been made throughout 
the since that time.  Since 2010, all of the adult fish ladders in the lower Snake River have received minor 
modifications (e.g., lamprey orifice, ramps to elevated salmon orifices, and diffuser grating plating) to improve 
passage conditions for lamprey. Although these minor modifications are thought to aid adult lamprey passing 
through the ladders, there may be other areas within the ladders that can be improved.  Results will be used to 
inform the best locations for future fishway entrance improvements, as well as areas within the ladders that may 
cause delay or turn around.  Comparison of post-modification passage behavior with pre-modification behavior is 
used to evaluate success of modifications and to inform future designs and prioritization actions. 
 
Objectives:   


1.  Estimate adult lamprey upstream passage success rates, relative fishway route use, passage times, and fallback 
rates at IHR, LMN, LGO, and LGR using Radio-telemetry and HDX-PIT tagged fish. Taking advantage of other adult 
lamprey studies using active tag methodologies, test fish for this proposed study will include lamprey previously 
radio- and pit-tagged for lower Columbia River lamprey modification evaluations (see LMP-P-13-1). Note: to attain 
suitable sample sizes for this evaluation we are proposing a supplemental group captured and tagged from either 
BON or JDA, then transported to the IHR tailrace.  


a. Determine which ladder entrances attract the majority of migrating adult lamprey to aid in developing 
future entrance design modifications. 


 b. Identify passage problem areas within the adult fishways, e.g., turnaround or barriers, using active tags. 


c. Estimate adult lamprey upstream passage success rates, relative fishway route use, passage times, and 
fallback at IHR, LMN, LGO, LGR using radio-telemetry, HDX-PIT technology, and visual counts. 







 


 


Schedule:   2014 - 2015 
 
CONTACT:   Technical Lead    AFEP Coordinator 
  Steve Juhnke     Derek Fryer 
  USACE – Walla Walla District  USACE – Walla Walla District 


Steve.D.Juhnke@usace.army.mil  Derek.S.Fryer@usace.army.mil 
(509) 527-7242    (509)-527-7280 
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Northwestern Division – U.S. Army Corps of Engineers 
ANDROMOUS FISH EVALUATION PROGRAM 


FY-2014 RESEARCH SUMMARY 
 
 
STUDY CODE:  SPE-P-08-3 
 
FISH PROGRAM FEATURE:  sys: Lower Columbia River Survival Study 
 
TITLE:  Dam Passage Performance Standard Compliance Monitoring for Subyearling Chinook Salmon at John Day 
Dam, 2014 
 
2010 BIOP MEASURE:  RM&E Strategy 2: Juvenile Salmon Dam Passage Performance Standards  
 
MANAGEMENT PURPOSE:  This evaluation will provide estimates of dam passage survival for subyearling Chinook 
salmon at John Day Dam in accordance with the 2008 NOAA Fisheries Biological Opinion for the FCRPS.  In addition 
this study will provide estimates of survival and fish passage metrics in accordance with the 2008 Columbia Basin 
Fish Accords.  
 
BACKGROUND:  In 2011 the Corps conducted BiOp performance tests at John Day, The Dalles, and Bonneville 
dams.  Testing was planned for yearling and subyearling Chinook salmon and juvenile steelhead, however, testing 
for subyearling Chinook salmon was cancelled due to high river flows.  In 2012 a second year of testing for spring 
migrants was conducted and a first year for summer migrants.  In 2011 and 2012 the study included two 
independent compliance tests at 30 and 40% spill.  A second year of testing is needed for subyearling Chinook 
salmon.  To take advantage of efficiencies in execution and savings in study costs associated with conducting these 
survival studies at multiple contiguous projects the 2014 study will be conducted with the study being planned for 
McNary Dam (SPE-W-12-4).     
 
OBJECTIVES:  The following objectives apply to run-of-river subyearling Chinook salmon at John Day Dam under 
two spill operations (30 and 40% spill). 


1. Estimate dam passage survival using the Virtual Paired-Release survival model (sample sizes shall be 
calculated to achieve standard errors of ±0.015 at α = 0.05) 


a. Validate survival model assumptions 
2. Estimate survival from the upstream forebay boundary to the downstream tailrace boundary (BRZ to BRZ) 
3. Estimate spill and fish passage efficiency 
4. Estimate passage timing (medians) 


a. Forebay residence time (forebay entry to passage) 
b. Tailrace egress (passage to tailrace exit) 
c. Project passage (forebay entry to tailrace exit) 
 


SCHEDULE:  Summer, 2014 
 
CONTACT: Brad Eppard (503) 808-4780 
 USACE Portland District 
 matthew.b.eppard@usace.army.mil 
 (503) 808-4780 
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Northwestern Division – U.S. Army Corps of Engineers 
ANDROMOUS FISH EVALUATION PROGRAM 


FY-2014 RESEARCH SUMMARY 
 
STUDY CODE:  SPE-W-12-4 
 
FISH PROGRAM FEATURE:  CRFM Project tSYS-Sys03: Survival Study Methodologies  
 
TITLE:  Juvenile Salmon Dam Passage Performance Standard Compliance Monitoring at McNary Dam, 2014 
 
2010 BIOP MEASURE:  Hydropower Strategy 2: RPA 21 McNary Dam COP; RM&E Strategy 2 RPA 54 Juvenile Dam 


Passage Performance Standards  
 
MANAGEMENT PURPOSE:  This evaluation will provide estimates of dam passage survival at McNary Dam in 
accordance with the 2008 NOAA Fisheries Biological Opinion for the FCRPS.  In addition this study will provide 
estimates of survival and fish passage metrics in accordance with the 2008 Columbia Basin Fish Accords and The 
Federal Columbia River Power System Juvenile Dam Passage Performance Standard and Metrics.  
 
BACKGROUND:  In 2012 the Corps conducted the first year of BiOp performance tests at McNary Dam.  This will be 
a second year of McNary Dam BiOp performance tests.  Operations in 2014 will be based on regional coordination 
during FY14.   
 
 OBJECTIVES:  The following objectives apply to run-of-river yearling and subyearling Chinook salmon and juvenile 
steelhead.  This test will utilize the Virtual-Paired Release Survival Model. 
 


1. Estimate dam passage survival (sample sizes calculated to achieve a 95% CI of ±3%) 
a. Validate survival model assumptions 


2. Estimate survival from the upstream forebay boundary to the downstream tailrace boundary (BRZ to BRZ) 
3. Estimate spill and fish passage efficiency 
4. Estimate passage timing (medians) 


a. Forebay residence time (forebay entry to passage) 
b. Tailrace egress (passage to tailrace exit) 
c. Project passage (forebay entry to tailrace exit) 


5. Estimate JBS survival 
6. Estimate route specific survival for other routes (turbine, spillway, TSW) 


 
SCHEDULE:   Placeholder 2014, depending on 2012-13 results of PSE and FGE studies and paired with JDD PSE 
 
CONTACT: Co-Technical Lead    Co-Technical Lead 
 Eric Hockersmith     Derek Fryer – AFEP Coordinator    
 USACE - Walla Walla District   USACE- Walla Walla District 
 Eric.E.Hockersmith@usace.army.mil  Derek.S.Fryer@usace.army.mil 
 (509) 527-7264    (509) 527-7280 
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Northwestern Division – U.S. Army Corps of Engineers 
ANDROMOUS FISH EVALUATION PROGRAM 


FY-2014 RESEARCH SUMMARY 
 
STUDY CODE:  SPE-W-14-1 
 
FISH PROGRAM FEATURE:  CRFM Project tSYS-Sys03: Survival Study Methodologies  
 
TITLE:  Predation Loss of Juvenile Salmonids in the tailwater of McNary Dam, 2014 
 
2010 BIOP MEASURE:  RM&E Strategy 2: Juvenile Dam Passage Performance Standards and RPA 54  
 
MANAGEMENT PURPOSE:  This evaluation will provide estimates of passage survival for salmon and steelhead 
juveniles within geographic bound zones downriver of McNary Dam to provide clarity in unexplained loss of 
control group released juvenile salmonids during the 2012 McNary juvenile dam survival performance evaluation 
in accordance with the 2008 NOAA Fisheries Biological Opinion for the FCRPS.  In addition, this evaluation could 
verify the avian and piscine predator assumptions supporting the McNary COP decisions for warranted future 
actions aimed at benefiting juvenile salmon survival and production. 
 
BACKGROUND:  In 2012 the Corps conducted the first year of BiOp performance tests at McNary Dam and 
discovered that the single release survival estimates for control group releases of juvenile Chinook and steelhead 
downriver of McNary dam were low enough to influence the average point estimate survivals above the 
performance standard. The survival estimated between Umatilla and Crow Butte was indicative of a high yearly 
effect likely due to increased avian and/or piscine predation activity through that reach.  In addition, estimated 
PIT-tag reach survival for juvenile steelhead between McNary and John Day dams was the lowest estimate over the 
previous 5 years.  2014 will be a second year of McNary Dam BiOp performance tests and would provide an 
opportunity to measure and elucidate geographically bound losses of juvenile salmonids to predation.    
 
 OBJECTIVES:  The following objectives apply to run-of-river yearling and subyearling Chinook salmon and juvenile 
steelhead.  This test may utilize an expansion of the Virtual-Paired Release Survival Model or single release survival 
models for the added detection arrays. 
 


1. Convene special-SRWG meetings to collect existing data and information resulting from multi-agency and 
academic study on predatory species distribution and activity for hydraulic zones downriver of McNary 
Dam. 


2. Estimate survival or loss of juvenile salmonids between the acoustically bounded arrays (geographical or 
hydraulic determined “hot”zones) downriver of McNary Dam.   


3. Estimate influences of spill and fish passage routes and travel times on estimated mortality rates. 
4. Estimate passage timing (medians) 


a. Tailrace egress (passage to tailrace exit) 
5. Evaluate movements of predators downstream of McNary Dam in response to smolt passage and project 


operations to determine how these influence dam passage survival. 
6. Examine maladies of McNary Dam performance study JSATS tagged smolts to assess whether predation is 


compensatory or additive.  
 
SCHEDULE:   Placeholder for 2014, depending on 2014 McNary PSE 







 
CONTACT: Technical Lead    AFEP Coordinator 
 Eric Hockersmith     Derek Fryer    
 USACE - Walla Walla District   USACE- Walla Walla District 
 Eric.E.Hockersmith@usace.army.mil  Derek.S.Fryer@usace.army.mil 
 (509) 527-7264    (509) 527-7280 
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Northwestern Division – U.S. Army Corps of Engineers 
ANDROMOUS FISH EVALUATION PROGRAM 


FY-2014 RESEARCH SUMMARY 
 
 
STUDY CODE:  SPE-W-14-2 (new) 
 
FISH PROGRAM FEATURE:  System wide: Lower Snake River Survival Study 
 
TITLE:  Juvenile Salmonid PIT Tag Detection Efficiency of Lower Granite Dam Ogee PIT-tag System 
 
2008 BIOP MEASURE:  RPA 55 
 
MANAGEMENT PURPOSE:  This evaluation estimate PIT-tag detection efficiency of the new ogee PIT-tag system in 
spillbay 1 at Lower Granite Dam.     
 
BACKGROUND:  During the winter 2013-2014 a spillbay PIT-tag system will be installed in the RSW bay (spillbay 1) 
at Lower Granite Dam on the Snake River.  The system will be comprised of two rows of antennas spanning the full 
width between spillway pier walls approximately 10 feet.  Each array will be comprised of 4 antennas.  The 
antennas will be recessed in ogee surface and covered with a hybrid system, some antennas with skid plates and 
some antennas embedded in concrete.  The Lower Granite Dam RSW discharge is typically 6,800 cfs.  At this 
discharge level the flow depth over the ogee PIT tag monitoring system would be 1.9 to 2.0 feet and velocity would 
range from 69 to 73 fps.  At maximum RSW discharges (11, 000 cfs) the depth over the PIT tag monitoring system 
would be 2.9 to 3.0 feet and velocity would range from 72 to 76 fps. 
 
OBJECTIVES:   


1. Map the static detection field of each antenna in 3-dimensions for each array of the ogee system.  
2. Estimate PIT-tag detection efficiency of each array of the ogee system for direct releases of PIT-tagged 


fish.  Fish would be released at different elevations (i.e., close to the ogee and near the surface) as well as 
different locations across the width of the ogee (i.e., along the sides and down the middle). 


3.  Estimate PIT-tag detection efficiency of the ogee system for PIT-tagged fish released at different 
elevations (i.e., close to the ogee and near the water surface). 


4. Estimate PIT-tag detection efficiency of the ogee system for PIT-tagged fish released at different locations 
across the width of the ogee (i.e., along the sides and down the middle).  


5. Estimate PIT-tag detection efficiency for double tagged (active tag i.e. radio or acoustic tag and PIT-tag) 
fish released upstream of Lower Granite Dam that pass through spillbay 1. 


6. Compare detection probabilities of the ogee system for full telegram tags (32 msec) and half-telegram 
tags (16 msec) to determine if detection probabilities differ between the full telegram and half-telegram 
tags.  


7. Compare detection probabilities of the ogee system for 12 and 8.5 mm full-duplex PIT tags to determine if 
detection probabilities differ between tag types for the ogee system.   
 


SCHEDULE:  2014 Placeholder pending construction 
 
CONTACT: Technical Lead    AFEP Coordinator 
  Eric Hockersmith     Derek Fryer 
  USACE – Walla Walla District  USACE – Walla Walla District 


Eric.E.Hockersmith @usace.army.mil Derek.S.Fryer@usace.army.mil 
(509) 527-7264    (509)-527-7280 



mailto:Derek.S.Fryer@usace.army.mil






Northwestern Division – U.S. Army Corps of Engineers  
ANADROMOUS FISH EVALUATION PROGRAM 


FY-14 RESEARCH SUMMARY 
 
STUDY CODE:   SPE-W-14-3 
 
FISH PROGRAM FEATURE:   
 
TITLE:  McNary Dam Adult Steelhead Temporary Spillway Weir Passage Efficiency  
  
2010 BIOP MEASURE:  Hydropower Strategy 2: RPA 21 (McNary COP); RM&E Strategy 2, RPA 54.14 
 
MANAGEMENT PURPOSE:  This study will result in an estimate of the temporary spillway weir (TSW) 
passage efficiency of adult steelhead at McNary Dam. This study is a follow-on to the adult steelhead 
direct injury and survival study to determine if winter TSW spill is a more efficient passage route relative 
to the powerhouse for downstream migrating/fallback adult steelhead during the winter months. If TSW 
survival is determined to be significantly higher than turbine survival for adult steelhead, high passage 
efficiency through the TSW will further justify winter TSW spill operations to provide a downstream 
passage benefit for adult steelhead at McNary Dam. 
 
BACKGROUND: John Day adult steelhead that stray beyond the John Day River and downstream migrating 
kelt experience only the powerhouse passage route at McNary Dam during the winter months. A study 
design was developed for 2011 and a follow-on in 2012 to quantify the magnitude of fallback that is taking 
place during the winter time period when no safeguards are in place to minimize harm to downstream 
moving adult steelhead. The study was initiated mid- December and results indicated higher steelhead 
turbine passage than a similar monitoring study at The Dalles. Efforts to provide a safer winter passage 
route for adult steelhead have led to a study to be conducted during the fall 2013 into the early winter 
2014 to compare turbine and temporary spillway weir (TSW) adult steelhead passage survival at McNary 
Dam. It is hypothesized that TSW passage will provide a much safer passage route for adult steelhead 
compared to the turbine, but a direct comparison is not currently available. As a follow on to this study, 
determining the proportion of adult steelhead that may choose the surface passage route over the 
deeper powerhouse passage route is of interest to determine the feasibility and effectiveness of winter 
TSW spill. 


 
 


OBJECTIVES:  
McNary Adult Steelhead Direct Injury and Survival placeholder: 


1. Determine the size distribution of fish to test for direct injury and survival of adult fish passing 
through the turbine units and the TSW’s at McNary Dam. This size distribution should include 
adult migratory bull trout and steelhead kelts, in addition to A and B run steelhead. 
 


2. Estimate direct injury and survival of adult hatchery steelhead passing through 2 priority 
operating turbines and through the 2 TSW’s at McNary Dam. 


a.) Compare the survival and injury between turbine passage and TSW passage 
b.) Provide a range of survival probabilities between routes of passage and estimate 


sample sizes to achieve a range in precision. (This objective will help SRWG decide 
how many fish will be needed to conduct the study and test for significant 
differences in survival and injury). 


 
 
 
 







TSW Passage Efficiency 
1.  Determine the best methods for collecting adult steelhead to conduct this study. 
 
2.  Estimate TSW and powerhouse passage efficiency for adult steelhead at McNary Dam using radio or 
acoustic telemetry methods. 
 a. operate the TSW at two-three different discharges 
 
3.  Compare TSW passage efficiency to powerhouse passage efficiency for each TSW discharge 
 
 
SCHEDULE:  January 2014 – December 2014 
 
CONTACT: Technical Lead    AFEP Coordinator 
  Brad Trumbo      Derek Fryer 
  USACE – Walla Walla District  USACE – Walla Walla District 


bradly.a.trumbo@usace.army.mil  Derek.S.Fryer@usace.army.mil 
(509) 527-7253    (509)-527-7280 
 
 
Secondary Lead 
Eric Hockersmith 
USACE – Walla Walla District 
Eric.E.Hockersmith@usace.army.mil 



mailto:bradly.a.trumbo@usace.army.mil

mailto:Derek.S.Fryer@usace.army.mil
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Northwestern Division – U.S. Army Corps of Engineers 
ANDROMOUS FISH EVALUATION PROGRAM 


FY-2014 RESEARCH SUMMARY 
 
 
STUDY CODE:  SPE-W-14-4 (NEW) 
 
FISH PROGRAM FEATURE:  System wide: Lower Snake River 
 
TITLE:  Draft Tube PIT Tag Detection System Concept Development  
 
2008 BIOP MEASURE:  RPA 55 Investigate feasibility of developing PIT-tag detectors for spillways and turbines 
 
MANAGEMENT PURPOSE:  The development of a draft tube PIT tag detection system will be used to determine 
the feasibility and potential detection efficiency of such a unit should it be installed in Ice Harbor Dam along with 
draft tube modifications for new turbine runners. If the concept proves to be feasible, the operation of such a 
detector may be used to estimate dam, reach survivals and smolt-to-adult (SAR) returns of turbine passed fish.      
 
BACKGROUND:  As PIT tag detection systems evolve their capabilities and applications become applicable to a 
wider variety of installations. Development of an efficient draft tube PIT tag detection system may provide for 
accurate SAR estimation. The results of SARs estimated from route specific PIT tag detectors may lead to more 
precise dam operation and allocation of appropriate resources to provide the safest passage route(s) possible. This 
draft tube PIT tag detector is a concept development only. Results of this effort, if promising, may lead to 
prototype construction in the future. 
 
 
OBJECTIVES:   


1. Research and apply PIT tag detection system efficiency criteria to the spatial scale of the Ice Harbor Dam 
draft tubes. 


2. Apply appropriate design criteria to a prototype configuration without obstructing the flow path for fish 
exiting the draft tube. 


3. Estimate theoretical detection efficiencies of the draft tube system concept for 12 and 8.5 mm full-duplex 
PIT tags to determine if detection probabilities differ between tag types for the draft tube system.   
 


SCHEDULE: 2014-2015 
 
CONTACT: Co-Technical Lead   AFEP Coordinator 
  Ryan Laughery     Derek Fryer 
  USACE – Walla Walla District  USACE – Walla Walla District 


Ryan.O.Laughery@usace.army.mil   Derek.S.Fryer@usace.army.mil 
(509) 527-7252    (509)-527-7280 
 
Co-Technical Lead 
Brad Trumbo 
USACE – Walla Walla District 
bradly.a.trumbo@usace.army.mil 
(509) 527-7253 



mailto:Ryan.O.Laughery@usace.army.mil

mailto:Derek.S.Fryer@usace.army.mil
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Northwestern Division – U.S. Army Corps of Engineers 
ANDROMOUS FISH EVALUATION PROGRAM 


FY-2014 RESEARCH SUMMARY 
 
STUDY CODE:  SPE-W-14-5 (new) 
 
FISH PROGRAM FEATURE:  Lower Snake River Survival Studies 
 
TITLE:  Post Construction Evaluation of Ice Harbor Dam Spillbay 2 Ogee and Deflector Modification 
 
2008 BIOP MEASURES:  Hydrosystem Strategy 2 RPA 22 – Configuration and Operation Plan for Ice Harbor Dam; 
RM&E Strategy 2, RPA 54 - Monitor and Evaluate Effects of Configurations and Operation Actions. 
 
MANAGEMENT PURPOSE:  The goals of this evaluation is to evaluate the ogee and deflector modifications to 
determine if the modification reduces injuries and improve survival and to determine the best operating 
conditions for the RSW to meet juvenile salmonid passage performance goals. 
  
BACKGROUND:  A Removable Spillway Weir (RSW) was installed in spillbay 2 at Ice Harbor Dam in 2005.  Passage 
and survival evaluations have included volitional passage and survival using radio telemetry (2005 to 2009), a 
direct injury and survival and sensor fish evaluation (2005), and a hydroacoustics vertical distribution (2005 and 
2006).  Up to 74% of the juvenile steelhead, 59% of the yearling Chinook salmon and 74% of the subyearling 
Chinook salmon pass Ice Harbor Dam through the RSW.  The direct injury and survival evaluation in 2005 identified 
high injury levels for fish passing close to the spillway ogee.  The hydroacoustics vertical distribution evaluations 
indicated that at least 11% of spring migrants and 25% of summer migrants entered the RSW close to the ogee 
surface and may be passing through the high injury zone.  Paired release radio telemetry survival estimates for 
juvenile steelhead and subyearling Chinook salmon passing through the RSW have been above the BiOp 
performance standard for dam passage  however the majority of these estimates (4 out of 5) for yearling Chinook 
salmon have been below the BiOp performance standard.  Comparisons between direct injury studies at other 
dams, as well as hydraulic analysis using Computational Fluid Dynamics (CFD) models, physical hydraulic models, 
and Sensor fish data led to the conclusion that the slope of the spillway chute and the angle of the deflector were 
the likely causes of the high injury rates observed at the IHR RSW in 2005 and the low estimates of survival for 
radio tagged yearling Chinook salmon.  The Ice Harbor project has a three-foot operating range, between 437 and 
440 feet above mean sea level.  Lower Snake River reservoirs currently operate at minimum operating pool (MOP = 
437.0 to 438.0) during the juvenile fish migration season to increases water travel speed through the reservoirs 
and hasten juvenile migration through the reservoirs.  Water flow over the RSW is regulated by the forebay level, 
with each additional foot of forebay elevation translating into approximately 1,000 additional cfs over the 
structure.  Increasing the forebay elevation above MOP would increase the depth of water over the RSW crest and 
may increase the percentage of fish to pass above the “high injury zone”.  This study is a post-construction 
evaluation of the RSW bay at IHR (bay 2) that is being modified during the winter of 2013/2014 to decrease the 
slope and increase the radius of the deflector transition.  
 
OBJECTIVES:   


1. Estimate direct injury and survival of yearling Chinook salmon passing through Ice Harbor Spillbay 2 (RSW 
bay) after modification of the ogee chute and deflector by direct releases of fish at the high and low 
release locations evaluated in 2005 with the forebay at MOP.  (Sample sizes sufficient to estimate survival 
with a precision of ±3% @ 95% CI). 


2. Estimate direct injury and survival of yearling Chinook salmon passing through Ice Harbor Spillbay 2 (RSW 
bay) after modification of the ogee chute and deflector by direct releases of fish at the high and low 
release locations evaluated in 2005 with the forebay at MOP+1.  (Sample sizes sufficient to estimate 
survival with a precision of ±3% @ 95% CI). 


3. Compare direct injury and survival results among release locations and forbay elevations between current 
and historical study results.  







4. Measure RSW spillbay passage conditions for the RSW spillbay with the modified ogee chute and new 
deflector by releasing Sensor fish at the high and low release locations. 


5. Compare RSW spillbay passage conditions between current and historical study results. 


SCHEDULE:  2014  
 
CONTACT: Technical Leads    AFEP Coordinator 
  Eric Hockersmith  and Chris Pinney   Derek Fryer 
  USACE – Walla Walla District  USACE – Walla Walla District 


Eric.E.Hockersmith @usace.army.mil Derek.S.Fryer@usace.army.mil 
(509) 527-7264    (509)-527-7280 
Chris.A.Pinney @usace.army.mil 
(509) 527-7284 



mailto:Derek.S.Fryer@usace.army.mil






Northwestern Division – U.S. Army Corps of Engineers 
ANADROMOUS FISH EVALUATION PROGRAM  


FY-2014 RESEARCH SUMMARY 
  
 
STUDY CODE: TPE-W-04-1 
  
FISH PROGRAM FEATURE:  O&M-System-Transportation, CG – CRFM 
 
TITLE: Determine the Seasonal Effects of Transporting fish from the Snake River to optimize a 
Transportation Strategy. 
  
2010 BIOP MEASURE:  2008 Biological Opinion:  Hydropower Strategy 3 - RPA Action 30, RM&E Strategy 2 
– RPA Action 54. 
 
MANAGEMENT PURPOSE:  This study will provide information on seasonal transportation on the Snake 
River and support adaptive management strategies. 
  
BACKGROUND:  Seasonal variation in SARs and T:I ratios suggest that transport is a benefit at certain 
periods of the year for yearling Chinook salmon and steelhead while other times in-river migration is more 
beneficial.  Overall, SARs tend to decrease over the course of the season and transport benefits increase 
over the course of the season.  It has been suggested that these SAR patterns are tied to ocean conditions 
(such as temperature, productivity and upwelling cycles) and other environmental and operational 
conditions, suggesting that perhaps juvenile transportation decisions could be driven by real time data.  
Under a data driven process, fish would be transported when real time data suggests doing so will result 
in more adult returns than if fish are left in-river.  Models based on SARs and environmental variables will 
be necessary to develop a real time tool for making transport decisions.  Currently transport decisions are 
made by fisheries managers using historical data to approximate when there is generally a benefit from 
transport.     
 
OBJECTIVES:  
  


1. Estimate SARs for transported and in-river migrating yearling Chinook salmon and steelhead for 
each week of the out migration (Ongoing).  


2. Determine biotic and abiotic factors that may contribute to differences in SAR of early and across 
the season transported juvenile salmonids; factors would include near shore temperature and 
near shore upwelling, in-river temperature, discharge, spill and many other variables.  Special 
emphasis will be on factors that can be monitored in real time.  (2007-ongoing).   


    
 
 


SCHEDULE:  FY 2007-2018 
 
CONTACT:  Technical Lead    AFEP Coordinator 
  Dean Holecek     Derek Fryer 
  USACE – Walla Walla District  USACE – Walla Walla District 
  Dean.Holecek@usace.army.mil  Derek.S.Fryer@usace.army.mil 
  (509) 527-7240    (509) 527-7280 
 



mailto:Dean.Holecek@usace.army.mil






Northwestern Division – U.S. Army Corps of Engineers  
ANADROMOUS FISH EVALUATION PROGRAM 


FY-2014 RESEARCH SUMMARY 
  
STUDY CODE: TPE-W-11-4 
 
FISH PROGRAM FEATURE:  O&M-System-Transportation, CG – CRFM 
  
TITLE: Evaluation of methods to reduce straying rates of barged juvenile steelhead and salmon.  
  
2010 BIOP MEASURE: Hydropower Strategy 3 - RPA Action 30, RM&E Strategy 2 – RPA Action 54. 
 
MANAGEMENT PURPOSE:  This study will evaluate methods to reduce straying for steelhead that are 
collected and barged to below Bonneville.  
 
BACKGROUND:   
Juvenile steelhead collected and barged downstream have shown higher stray rates as returning adults 
than in-river migrants.  In one study, wild steelhead that outmigrated in-river strayed at a much lower 
rate (1.8%) than wild steelhead which were barged (6.6%).  However, steelhead also tend to show a 
consistent benefit from transport in terms of adult returns.  Because steelhead straying and spawning in 
non-natal streams is a conservation concern and there is a benefit to steelhead populations from barging, 
it is essential to identify mechanisms for reducing stray rates of transported steelhead.  Information is 
needed to determine if there is an optimal strategy for reducing stray rates of steelhead while 
maintaining the benefits we consistently observe for steelhead.  
Straying in salmonids is poorly understood and a greater understanding is necessary to better manage 
deleterious effects of straying on listed DPS and ESU stock productivity and abundance. Quantitative data 
on straying is limited to single species assessments, narrow spatial coverage, and focus on hatchery fish. 
Relatively low stray rates make it difficult to study straying. However, existing CWT and PIT tag data could 
be analyzed to help address critical uncertainties and basis for future management of both donor and 
recipient populations that stray. 
 
OBJECTIVES:  
  


1. Identify and evaluate methods to reduce stray rates of transported steelhead.  
    


 
 


SCHEDULE:  2014-2015 
 
CONTACT: Technical Lead    AFEP Coordinator 
  Dean Holecek     Derek Fryer 
  USACE – Walla Walla District  USACE – Walla Walla District 
  Dean.Holecek@usace.army.mil  Derek.S.Fryer@usace.army.mil 
  (509) 527-7240    (509) 527-7280 



mailto:Dean.Holecek@usace.army.mil






 


 
 Northwestern Division – U.S. Army Corps of Engineers  


ANADROMOUS FISH EVALUATION PROGRAM  
FY-2014 RESEARCH SUMMARY  


 
STUDY CODE: TSP-S-14-2 (NEW) (PLACEHOLDER) 


FISH PROGRAM FEATURE: CRFM – Turbine Survival Project (SCT Project ID: 122201) 


TITLE:  Physical and Biological Evaluation of Bonneville Powerhouse I (PH1) Minimum Gap Runner (MGR) Units. 


2010 BIOP MEASURE: Hydropower Strategy 1 & 2, RPA 15, 18, & 27; RM&E Strategy 2, RPA 54 and 55 


MANAGEMENT PURPOSE: The purpose of this study is to collect additional data to better inform management 
decisions concerning operations at Bonneville Dam to improve overall fish survival.  Pressure and acceleration data 
collected from turbines at PH1 will be used to validate the ERDC physical turbine model work and fill data gaps in 
the Turbine Survival Program’s (TSP) Biological Index Testing (BIT) report.  Biological testing will be developed to 
compare differences between operating conditions within and above the 1% efficiency range.  Biological study 
results, sensor fish data, PH1 ERDC turbine physical and Computation Fluid Dynamics (CFD) modeling will be used 
to define the best turbine operating range at PH1 for overall fish survival at Bonneville Dam.    


BACKGROUND: The TSP BIT report summarizes results and evaluation of Sensor Fish data, physical and CFD 
modeling, biological laboratory and field studies, and provides recommendations for improving turbine operations 
for safer passage of juvenile fish through turbines of the lower Snake and Columbia River dams.  A regional interest 
has been expressed in collecting biological data at PHI to validate TSP recommended turbine operations for 
juvenile salmonids and TDG management.   Fish passage condition and survival data for Bonneville I was collected 
during a balloon tag study in the early 2000’s when the new minimum gap runner Kaplan turbines were installed.    
A retro analysis of JSATS passage and survival data at Bonneville Dam is underway (Study code – SPE-P-13-01).  
Sensor fish and biological testing at Bonneville Dam can be accomplished to fill data gaps and ground truth 
evaluations in the BIT report strengthening the understanding of turbine passage and ability to make management 
decisions about project operations. This information will be integrated into the BIT report to provide a 
recommended turbine operating range, with the goal of providing maximum biological benefit for both juveniles 
and adults passing Bonneville Dam.   


OBJECTIVES:   


1. Work with the Corps TSP to develop a test plan to collect mechanical and pressure related data in the PH1 
turbine environment to validate the ERDC PH1 turbine model.  Implementation plan will include (but not 
be limited to):  


a. Identify the appropriate technologies and release strategy 
b. Sample sizes necessary to complete the study 


 
 
2.  Work with the Corps TSP to develop a biological study implementation plan to compare relative survival 


for fish passing PH-1 within and above the 1% peak efficiency operating range.  Implementation plan will 
include (but not be limited to): 


a. Hypotheses to be tested including expected differences in survival between operations 
b. Sample sizes necessary to adequately test the hypotheses 
c. Appropriate technology and how the technology will be implemented 
d. Schedule for implementation 


 
 







 


  
 


 
SCHEDULE:  2013  PLACEHOLDER pending results of Study code – SPE-P-13-01 
 
CONTACT:  Technical Leads    AFEP Coordinator 
  Brad Trumbo     Derek Fryer 
  USACE – Walla Walla District  USACE – Walla Walla District 


Bradly.A.Trumbo@usace.army.mil  Derek.S.Fryer@usace.army.mil 
  (509) 527-7253    (509) 527-7280 


Jon Rerecich 
USACE – Portland District 
Jonathan.G.Rerecich@usace.army.mil 
(503) 808-4779 
 
Martin Ahmann   
USACE – Walla Walla District 
Martin.L.Ahmann@usace.army.mil  
(509) 527-7538 
 
Jon Renholds 
USACE – Walla Walla District 
Jon.F.Renholds@usace.army.mil  
(509) 527-7263 


 



mailto:Bradly.A.Trumbo@usace.army.mil
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 Northwestern Division – U.S. Army Corps of Engineers  
ANADROMOUS FISH EVALUATION PROGRAM  


FY-2014 RESEARCH SUMMARY  
 


STUDY CODE: TSP-W-12-1 (multi-year)  


FISH PROGRAM FEATURE: CRFM – Turbine Survival Project (SCT Project ID: 122201)  


TITLE: Comparative Evaluation of Ice Harbor Dam Replacement Runners (Units 1 and 2).   


2010 BIOP MEASURE: Hydropower Strategy 2: 22   RM&E Strategy 2: 54, 55 


MANAGEMENT PURPOSE: In accordance with the 2008 National Marine Fisheries Service BiOp, the turbine runner 
in Unit 2 is being replaced to improve fish survival and reduce oil spill potential.  Unit 2 is the priority unit for 
replacement with a prototype improved fix blade runner.  Following that, the runner in Unit 3 will be replaced with 
an adjustable blade runner with the same purpose, to improve fish survival. 


BACKGROUND: Efforts are currently underway to design, construct, and install improved hydro-turbine runners in 
units 2 and 3 at Ice Harbor Dam.  These runners are being designed to improve survival and passage of juvenile 
salmonids (yearling Chinook salmon, juvenile steelhead, and sub-yearling Chinook salmon).  The first runner will be 
a fixed blade runner to be installed in Unit 2.  The second runner will be an adjustable blade runner to be installed 
in Unit 3.  Once the runners have been installed, they will be evaluated for safe passage of listed juvenile 
salmonids.  They will also be compared to pre-existing units to estimate the passage and survival improvement 
realized by the new runners. 


OBJECTIVES: The primary goals of this study are: 1) Estimate survival of yearling Chinook salmon, juvenile 
steelhead, and sub-yearling Chinook salmon passing through the fixed blade runner installed in Unit 2 (2015) and 
the adjustable blade in Unit 3 (2016); and, 2) Estimate survival of yearling Chinook salmon, juvenile steelhead, and 
sub-yearling Chinook salmon passing through the fixed blade runner installed in Unit 2 compared to the existing 
runner in either Unit 3 or another Unit (likely in spring 2015), passing through the adjustable blade runner installed 
in Unit 3 compared to the existing runner in another Unit (likely in spring 2016).  Secondary goals are: 1) Estimate 
relative survival benefits resulting from turbine design improvements; and, 2) Define areas for further 
improvements within the runner environment.  Specific multi-year objectives are: 


1. Overall Study Design and Planning 2012-2014 


a. Develop statistically rigorous experimental study design(s) to evaluate new runners being 
designed for Ice Harbor Dam, Unit 2 (fixed) and Units 1 and 3 (adjustable).  [2012 - 2013] 


b. Develop an implementation plan for applying the appropriate study design(s) to evaluate the 
turbine passage survival through the improved runners designed for safer fish passage.  [2014] 


2. Develop and Test Appropriate Methods for Turbine Fish Passage Survival Testing 2012-2016 


a. Field test external acoustic transmitter for behavioral and passage survival testing. [2012] 
b. Measure background acoustic noise levels in the tailrace of Ice Harbor Dam. [2012 - 2013] 
c. Dam approach behavior and neutrally buoyant depth acclimation (100+ meters upstream of the 


dam to point of passage related to estimate acclimation depth) [2013] 
d. Develop a methodology for hydraulic pathway monitoring of juvenile salmonids passing through 


the scroll case of test turbines (horizontal/vertical positioning and tracking). [2015 - 2016] 
 
 
 







3. Turbine Survival Testing (TST) 2016-2018 


a. Use a preferred technology (such as balloon tags, external or downsized JSATS provided field 
tests are favorable) to estimate turbine passage survival for yearling Chinook, subyearling 
Chinook, and juvenile steelhead at both existing and replaced runners at multiple operating 
points. 


b. Validate survival results through testing of survival model assumptions. 
c. Estimate passage timing and behavior for each of the above species. 
d. Tailrace egress time (passage to tailrace exit line). 
e. Attempt to estimate the proportion of fish lost to predation in the tailrace prior to the tailrace 


exit line. 
 


4. Pressure and Mechanical Injury Characterization 2016-2018  


a. Release Sensor Fish to characterize the turbine environment prior to and during turbine survival 
testing. 


b. Characterize the pressure environment of the improved runners in units 2 and 3 compared to 
existing runners at Ice Harbor Dam under varying operations.  


c. Release with Balloon tagged fish to correlate Sensor Fish data to direct injury and relative survival 
data. 
 


SCHEDULE: 2012 - 2018  
 
CONTACT:  Technical Leads    AFEP Coordinator 
  Brad Trumbo     Derek Fryer 
  USACE – Walla Walla District  USACE – Walla Walla District 


Bradly.A.Trumbo@usace.army.mil  Derek.S.Fryer@usace.army.mil 
  (509) 527-7253    (509) 527-7280 


 
Martin Ahmann   
USACE – Walla Walla District 
Martin.L.Ahmann@usace.army.mil  
(509) 527-7538 
 
Jon Renholds 
USACE – Walla Walla District 
Jon.F.Renholds@usace.army.mil  
(509) 527-7263 
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 Northwestern Division – U.S. Army Corps of Engineers  


ANADROMOUS FISH EVALUATION PROGRAM  
FY-2014 RESEARCH SUMMARY  


STUDY CODE:  TSP-W-14-1 (NEW) 


FISH PROGRAM FEATURE: CRFM – Turbine Survival Project (SCT Project ID: 122201) 


TITLE:  Characterization of Turbine Passage Environment at Lower Monumental Dam 


2010 BIOP MEASURE: Hydropower Strategy 2, RPA 18; RM&E Strategy 2, RPA 54 and 55 


MANAGEMENT PURPOSE:   This study will collect pressure and acceleration data from turbines at Lower 
Monumental Main Units 4-6 operating through a range of conditions. These data sets will be used in conjunction 
with CFD and physical hydraulic model results, and laboratory and field biological study results to establish the 
optimum turbine operating range for safer fish passage. The pressure and acceleration data and analysis is 
necessary to complete the Turbine Survival Program’s Biological Index Test report and associated appendices.     


BACKGROUND:  Operating guidelines for turbine units at Snake and Columbia River dams in the Pacific Northwest 
require that turbines be operated within 1% of peak relative efficiency during the juvenile fish migration season. 
This turbine operating range was specified by Columbia River fish managers based on limited historical data 
relating fish survival to relative turbine efficiency; however, further investigations suggests that fish passage 
survival is not necessarily a function of turbine operating efficiency (Skalski et al. 2002). The USACE Turbine 
Survival Program (TSP) continues to evaluate turbine passage and operating ranges to identify the turbine 
operations that are safest for passage of juvenile salmonids. Currently, no data exists for Lower Monumental units 
4-6 and current recommendations are relying on information collected at John Day. The TSP Biological Index 
Testing (BIT) report provides current information and recommendations for turbine operating ranges at Lower 
Snake and Columbia River Dams and pressure data is key information to assess barotrauma risk. Sensor Fish 
releases at these projects will provide pressure and other data to further improve the BIT report and provide more 
robust project specific operating recommendations to provide safer fish passage.    


OBJECTIVES:  The following objectives apply to run-of-river subyearling Chinook salmon 


1. Lower Monumental units 4-6 
a. Release Sensor Fish at multiple appropriate operations to collect necessary mechanical and 


pressure related data. 
 


 
SCHEDULE:  2013 
 
CONTACT:  Technical Leads    AFEP Coordinator 
  Brad Trumbo     Derek Fryer 
  USACE – Walla Walla District  USACE – Walla Walla District 


Bradly.A.Trumbo@usace.army.mil  Derek.S.Fryer@usace.army.mil 
  (509) 527-7253    (509) 527-7280 


Martin Ahmann   
USACE – Walla Walla District 
Martin.L.Ahmann@usace.army.mil  
(509) 527-7538 
 



mailto:Bradly.A.Trumbo@usace.army.mil

mailto:Derek.S.Fryer@usace.army.mil

mailto:Martin.L.Ahmann@usace.army.mil





Jon Renholds 
USACE – Walla Walla District 
Jon.F.Renholds@usace.army.mil  
(509) 527-7263 
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