Steve Schlenker notes from April 17.  

The Bonneville AFF was watered up again on April 16 2013 after the latest round of corrections to improve conditions in the Exit Channel of the Bonneville Adult Collection & Monitoring (AFF) Facility.  These latest corrections include:

a.
Vertical side plate between baffle and ledge on brail (east) side of exit channel to largely block excessive flow into brail pool.   

b.
Closure of 1” gap above water surface (to eliminate false attraction).



This is in conjunction with change made the previous week before including:

1.
Adding of 18-inch deep baffle with3 x 1” gaps between 3.5 x3.5 inch wood members (22% porosity) to break up surface jet off upstream ledge (where flow is only 2 feet deep).

2.
Coverage of 8 x 8 feet of UHMW floor grating from ledge to near main trashrack.

Settings:

Ladder head = 1 foot; 
Valve 2:  50 %; 
Full Open Bulkhead at Pool 49; 
 Valve 15: 84% open;  
Valve 14 closed; 

South Stop log reduced 4”: both east and south stop logs now at 9’ 4” above bottom;  
Exit Channel depth 4.95 – 5 feet deep.

Results:

a.
The flow is definitely slower in the upper 2 -2.5 feet of the water column (0.5 – 1.6 ft/s, average < 1 ft/s).

b.
There is a large clockwise surface eddy d/s of baffle and main sloping trashrack. Flow passing the exit from brail pool is moving in upstream direction (and somewhat into it).  Flow on opposite (west or concrete) side is moving in downstream direction. Flow moves laterally (eastward) across face of main sloping trashrack.  There is no clear explanation why the surface flow discharge from baffle is stronger on the west (concrete) side of channel when most of the upstream energy is directed towards the east (brail) side of the baffle.   

c.
Flow is much faster at the bottom of 5 foot deep exit channel flow near (2 – 2.5 ft/s) with 0.6 feet of bottom—but lower than the previous > 3 ft/s at the surface). 

d.
The attached PDF provides a summary comparison of average velocities at different depths for original data in October 2012, data collected in March 2013 (Test 2), and our final setting tested yesterday (Test 5- highlighted).    To the right of the main table is more detailed data from test 5 (average, max, min) with notes below.  Measurements were also taken off the shallow 2-feet deep ledge; the flow rates are not very accurate due to wild movement of the price meter during the tests.

e.
Conditions in brail pool were very god with adequate flow circulation but no high velocities.

Possible explanation of clockwise surface eddy between baffle and main trashrack:

In spite of far greater energy approach the east (brail) side of the baffle, the stronger surface flow is on the west (concrete) side downstream of the baffle.  One factor may be that the baffle was not installed perpendicular to the direction of the channel, but is closer to the ledge on the east side.  Probably a more significant factor is the strong flow through the vertical side trashrack between the main sloping trashrack and the brail pool.  This sets up a lateral flow that probably contributes to the establishment of the eddy.  Also, it appeared (I may be wrong) that the gap nearest the surface at the baffle was less than 1” inch.  It did not look like 22% porosity.  Finally we probably need more porosity nearer to the surface and on west (brail) side to counteract the eddy. We may also want to partially block the vertical side trashrack. 

Possible consequences and measures to correct the eddy:

None of the Project Biologists Jon, Ben and Andy were particularly concerned about the eddy given the velocities were very slow in the upper 2 feet of water.  They believe the fish would easily find their way out and that there was little danger of fish being impinged against the trashrack.  If fish dive down and are plush against the trashrack in the higher deep velocity, the slope of the trashrack may help them be pushed back the slower surface.  However there is a danger of entrapment in the corner between the side vertical trashrack and the sloping trashrack.



Interim Correction:



A possible interim measure to reduce the eddy would be to partially block the vertical side trashrack with yet another piece of UHMW.  I would recommend 2 -3 feet at the upstream end (closer to the brail exit and farther from the main trash rack).  The stop log weirs might need to be raised in response (to avoid pulling too much flow through the north side of the brail pool).   This should be able to be done without dewatering.   I should be present if we try this (we may get initial flooding…).



Potential Permanent Corrections:



A more permanent correction would be to replace the wooden baffle with variable porosity plate (more porosity near surface and east side) and a corrected the baffle orientation.   Also, the possible partial closure of the vertical side as discussed above (may not be needed).  Finally, we might extend the new porosity plate (downstream of the main trashrack) across west side of channel and remove porosity plate that in on east side of Valve 15 Weir box. 

My take from the conversations with Jon, Ben and Andy is that they would like to test the current conditions out with fish before any (at least interim) actions are taken.   However they will need to discuss this with the FDRWG group.

My understanding is that we plan to proceed with permanent corrections next fall.

