JUVENILE PACIFIC LAMPREY DEPTH DISTRIBUTION AT POWERHOUSES

Following is a collection of excerpts from reports dealing with depth of run of river juvenile lamprey as they approach powerhouses on the Columbia River.  Results are based on fyke net sampling. 
WHITE PAPER: Passage of Juvenile and Adult Salmonids Past Columbia and Snake River Dam.  Northwest Fisheries Science CenterNational Marine Fisheries ServiceNational Oceanic and Atmospheric Administration2725 Montlake Boulevard EastSeattle, Washington 98112-2097.  April 2000.  Page 86.       

                                                                                                                                                                                During FGE studies, NMFS researchers have consistently observed juvenile lamprey to be distributed near the bottom of turbine intakes. Results from FGE studies at Bonneville Dam in 1998 are typical. Monk et al. (1998) captured a total of 308 juvenile lamprey in turbine intake fyke nets from April 25 through May 21. No fish were captured in the gatewell, therefore ESBS FGE was estimated to be zero. Of the 308 fish caught, approximately 70% were caught in the lower 4 nets, of nine nets total. Similarly, Long (1968) found juvenile lamprey were concentrated near the center and bottom of turbine intakes at The Dalles Dam in 1960 (fish guidance screens were not installed in the intakes).  
BONNEVILLE DAM

From a September 2004 Research Report (available on our webpage at 

http://www.nwp.usace.army.mil/pm/e/reports/afep/bon/BON2_Turb_02.pdf
EVALUATION OF TURBINE INTAKE MODIFICATIONS AT THE

BONNEVILLE DAM SECOND POWERHOUSE, 2002

Bruce H. Monk, Benjamin P. Sandford, Dean A. Brege, and John W. Ferguson
Juvenile Lamprey

Of the 711 lamprey collected, one was collected from the gatewell and eight from

the gap net (Figure 6; Appendix Table 5). The remaining fish were caught in the fyke

nets, with 75% caught in net levels 3 and 4 (from elevation -0.3 m to -5.1 m msl;

Figure 3). This was comparable to results seen previously at Bonneville Dam First

(Monk et al. 1999b, 2001) and Second Powerhouse (Monk et al. 2002). In all cases, most

juvenile lamprey were well below an area where they were susceptible to interception by

the STS.
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Figure 6. Cumulative distribution of juvenile lamprey caught in gatewell and fyke nets

during fish guidance efficiency tests.
JOHN DAY DAM
Following excerpts are from PNNL Report 14160 Evaluation of the Effects of Extended Length Submerged Bar Screens on Migrating Juvenile Pacific Lamprey.  R. A. Morsund et al. March 2003.  See COE webpage for full text.
https://www.nwp.usace.army.mil/pm/e/reports/afep/jda/EvaluationoftheEffectsofExtendedLengthSubmergedBarScreensonMigratingJuvenileLampreyatJohnDayDamin2002.pdf 

Greater than 78% of the run of the river lamprey recovered from the fyke nets were in the second, third and fourth nets from the bottom.
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WELLS AND ROCKY REACH DAM

Young adult lamprey migrate in the lower portions of the water colunm (Close et al. 1995). This is probably because they lack a swim bladder and cannot easily regulate their location in the water column (Moursund et al. 2000). At Wells Dam, fyke nets set in deep water (>90 ft) most often captured lamprey (Table 3-2). This is consistent with fyke net sampling at Rocky Reach Dam (C. Peven, Chelan PUD, personal communication). These observations support the work of Long (1968), who found that most migrating lamprey enter turbine intakes near the center and bottom.  Long (1968) found that migrating lamprey and juvenile salmonids were spatially separated, with only minor overlap at the mid-point area of the turbine intake.  Excerpt from Rocky Reach Report
A percentage of lamprey do migrate high in the water column and are intercepted by screens during ESBS FGE testing. Of these, some have become impinged on the ESBS when debris brush sweeps were not functioning properly. For example, at The Dalles Dam in 1993 the debris sweep on a prototype ESBS was disabled to mount video cameras on the screen to observe juvenile salmon behavior near the screen face. The screen was operated in this condition for a 7-day period, raised for inspection, and 50 to 100 dead lamprey juveniles were observed. Similarly, Monk et al. (1998) found that when a test ESBS at Bonneville Dam was raised for inspection, the debris sweep on one of the screens was not adjusted properly. The top foot of the screen was not being cleaned, and two juvenile lamprey were observed in this section.
Although the above studies suggest that the vast majority of juvenile lamprey encountering the powerhouse (>70%) travel below the screens and likely enter the turbines, there still remains 20-30% that may encounter screens.   This was considered a significant enough number to initiate a new replacement screen gap criteria to limit impingement and mortality.  The longevity of the existing screens and the cost of replacement has limited and will likely limit the installation of smaller gap criteria screens in the near future.  
