OFFICIAL COORDINATION REQUEST FOR 

NON-ROUTINE OPERATIONS AND MAINTENANCE

COORDINATION TITLE- 12BON01 120110 BON flushing flow
COORDINATION DATE- 10 January 2012
PROJECT- Bonneville Lock and Dam
RESPONSE DATE- No response required.  This is for your information only.
Description of the problem- taken from the paper submitted by L. Ebner on 10 January.
The 2011 hydro-survey and dive survey have shown that piles of rocks have deposited on the stilling basin between the flow deflectors and baffle blocks.  

EM 1110-2-1603, Hydraulic Design of Spillways says “When material is known to be in the basin, immediately remove the material either by flushing with a uniform distribution of water, if possible, or by shutdown and removal by other means.”

QUESTION - Can we remove the rocks with flow and how would you do it?

Without flow deflectors Bonneville Stilling Basin would be an excellent candidate to flush rock downstream with flow.  There is not a vertical end sill at the downstream of the stilling basin that debris has to jump to exit the stilling basin.  But Bonneville does have flow deflectors which are great for preventing or minimizing total dissolved gas in the water but not at flushing rock downstream.  The flow deflector is designed to prevent the main volume of flow from reaching the stilling basin floor.  

WHAT condition is needed to override the flow deflector?

Can a hydraulic condition be set up that would over-ride the flow deflector and set up conditions that would flush rock from the basin?.  The flow deflector extends into the flow between 7 and 8 feet (perpendicular to the ogee).  Model studies done for the original Bonneville Flow Deflectors in the 1970’s suggest that flows on the order of 20 to 25 Kcfs that result in flow depths at the deflect of between 8 and 12.5 feet.  Model studies done for the John Day Flow Deflectors in the mid-90’s show that a discharge of about 33.9 kcfs will over-ride the deflector at a tailwater that is 27 feet above the deflector, see Figure 1.  The model study suggested that less flow will be required as the depth of submergence (Tailwater Elevation minus Flow Deflector Elevation) decreases the required depth of flow needed to over-ride the deflector is less.  Therefore a 20 to 25 Kcfs  discharge per bay appears reasonable for setting up conditions necessary to flush rock from the basin.
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Figure 1 - John Day Model Study Results – Deflector at Elevation 149

Type of outage required- See the test protocol below.
Pre Test - Conduct pre-test multi-beam hydro survey so a before and after condition can be evaluated using the same equipment.  An ROV inspection is also recommended.

Test – Recommend conducting test in in bay 6 which has a significant volume of material and has no previous history of  erosion holes.  The flow in bay 6 is not likely to impact bays 9, 12 or 14 and should not impact the existing erosion holes in bays 9, 12 or 14.

Duration -The flushing flow of approximately 30 minutes is needed.   

Post Test -Immediately after the flushing flow a repeat hydro-survey of the area would be conducted to quantify the success of the test.  Hydro surveys in Operations can support this operation if performed the week of January 9th.

Impact on facility operation- Project Support for the test, as well as increased spill would impact the facility operation.
Potential Impacts regarding hydraulics and stress on the spillway.
Flow conditions may set up an unacceptable hydraulic condition:

· Increased stress on area of apron that is undermined.

· The undercut is primarily around bay 3 so flow in bay 6 is approximately 100 feet away from area of concern.  The flow in bay 6 will spread out and will go both north and south.  The resulting flow condition at bay 3 should correspond to a 5 Kcfs being released in bays 4, 5 ,6, 7 and 8.  This corresponds to a total fish spill of approximately 100 Kcfs which is routinely spilled during the spring.  

· Increased stress to erosion holes

· Bay 6 is intentionally picked as a bay with substantial material in the bay and a distance from bay 9.   

· Rocks are disbursed in adjacent bays not downstream

· Material may be disbursed and not actually flush rock out of the basin but disperse laterally.

· If the material is disbursed upstream of the baffle blocks could make it more difficult for a contractor to remove the material.  The material is currently in piles versus being spread out.

Potential Impacts regarding Cost.

· BPA – forgone power

· COE  labor

· Project

· EC – planning and observing

· EC – processing data

· Hydro-survey and ROV pre and post survey
Dates of impacts/repairs- 11 January 2012 from 1200 – 1300.
Length of time for repairs- This is a one day event.  If successful, this could reduce the amount of material needed to be removed mechanically resulting in cost savings and reduced time.

Expected impacts on fish passage- 
Adult passage impacts- Bay 1 (attraction flow for Cascades Island) will not be affected by this test or the surveys.  Fallback may be drawn through the spillbay during the test.
Juvenile passage impacts- minimal impacts expected due to this being outside the fish passage season (as defined by the FPP).

Other potential impacts include TDG levels on redds (chum spawning below Bonneville).  These should be manageable as long as we maintain a tailwater of 12 feet when test is performed.  Currently tailwater is 15 feet and should remain at that for the immediate future.

Comments from agencies

Final results
Please email or call with questions or concerns.
Thank you, 

Tammy

Tammy Mackey

NWP Operations Division Fishery Section

Columbia River Coordination Biologist

503-961-5733 
Tammy.m.mackey@usace.army.mil 

