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Tuesday, May 10, 2005

Mr. Scott Tu, Geotechnical Engineer 

PG&E Geotechnical

3400 Crow Canyon Rd.

San Ramon, CA  94583

Re:   Hydropower at Rock Creek 

Dear Scott:  

I appreciate the time you have spent working on this sediment transport problem.  The records presented in Figures 3.10-1 & 2 are a mystery.  I am comfortable with our horizontal vortex explanation of the hole in front of the radial gate forming and transporting the pebbles into the 30” pipe during the recreation releases.  Given that we heard pebbles being passed at that time and not at others suggests to me that the vortex is effective for that particle size only during recreation flows.  The horizontal roll momentum is formed by the radial gate recreation releases, but the roll extends and is concentrated in a whip being sucked down the 30” pipe on the northeast and up to the diversion structure on the southern end.  That wipe could easily scour the pebbles at that time from the region in front of the 30” as well as the south end of the diversion inlet.  I suspect this is the major non-storm transport mechanism that forms the table to the right of the 30 inch pipe and is responsible for the steep 2150 – 2140 slope in front of the sluice gate.  

Returning to the current plan of using the existing recreation rolls and the much larger storm roll, I have some suggestions that may help it along.  First, the existence of the pebbles in the transport through the dam during recreation flows means that pebbles exist in the area immediately in front of the dam.  They are probably mixed and layered into the sand and muck.  This is not good news; if there are pebbles, then there are soon to be cobbles coming just upstream in a normal sequence.  Cobbles will not be picked up as easily by the recreation rolls, and will accumulate as they settle into the matrix upstream of the dam.  They will not pass through the 2” trash rack of the 30” grate. 

You have said that the profiling suggests that that the benthic accretion is stable in section and profile.  I doubt that it is stable in composition.  I suggest it may be increasing in aggregate size and possibly density.  This will make the cleaning action of the roll less efficient as time passes.  Should the size distribution be increasing, as I predict, the rest angle of the 30” upstream depression (best suggested on page 3-52, and not on 3-53) will continue to steepen until during a storm it may fill in catastrophically, covering the trash rack to a depth so that it cannot be raised for cleaning.  We are not there yet, especially if the plot on page 3-53 is correct, but if we are seeing a migration up in aggregate size, this may occur with little warning in the future.

I continue to suggest that an efficient long-term solution to the problem is to transport the sediment in a controlled manner through one of the lower gates.  We have discussed this, and I have forwarded to you a working white paper suggesting several ways to think about accomplishing it.  I stand by the suggestion that this should be worked on.  It is something that could be experimented with now at little cost to PG&E and may prove very useful.  It would have to be done in complete cooperation with the appropriate state agencies, but as I have determined, this could be forthcoming if a collaborative approach were taken.

The other suggestion I have mentioned is to slowly dredge/siphon sediment over the dam.  It could be easily controlled as any siphon and be a continuous process slowly passing sediment downstream where is badly needed.  This process is not unlike small harbor dredging and would be neither expensive, nor risky.

On an unrelated issue, I am enclosing some sketches of the tap off the 30” line for hydropower.  I regret that this engineering would have no effect on the sediment transport one way or the other.  The existing 30” flow is limited by the extremely thick Adams butterfly valves used.  Simply replacing them with modern stainless steel valves would allow a significant increase in flow.  I have a spreadsheet analysis of this that has been calibrated to the Krohne flow gauge.  I will share it with you, if interested.  I believe it gives an accurate model of the problem. 

In closing, Scott, thank you for your interest.  I will look forward to your comments should you have time to review the drawings.  I’ll see you at the ERC meeting on the 18th if I get back from the wind conference in Denver by then.  

Respectfully

Richard D. Ely

Principal
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