Davis Hydro


Technical Paper  RC –2

Sediment Pass-through 

At the 

Rock Creek Diversion Dam 









Draft: 6/1/04 











Summary

Allowing sediment to pass-through the Rock Creek dam is an issue on the North Fork of the Feather River in California.

It has been addressed several times in the past and was an option explored in during the May FERC Project 1962 Rock Creek Cresta Settlement ERC meeting.  Since a major limitation on fish in this area is the near complete lack of gravel habitat in the reaches, any idea that would increase the downstream passage of basal material might profitably be explored.  The carrying capacity for fish of these reaches is limited primarily by the lack of sand and gravel; thus, allowing sand and gravel to pass down stream may be a key environmental enhancement opportunity at the Rock Creek Dam.  This paper is an inquiry into whether it would be possible to pass a small amount of sediment for in burst mode or for long periods through one of the buried low level conduits.  Basically, in the long term mode: what comes in would go out – not only through the existing PG&E diversion tunnel but also through this smaller conduit directly back to the river bed.

This discussion paper explores a possibly new method for allowing the sediment pass through.  The modifications are small, while the potential, perhaps probable,  gains to the riverbed environment downstream are large.  The proposal for discussion is to request PG&E cooperation in using one of the lower level conduits to pass sediment downstream in a controlled manner.  

Background

The problem being addressed is the difficulty of maintaining sediment balance downstream of the Rock Creek and Cresta Dams.  

Numerous previous proposals have been made: 

1. Top Flush: Lowering the gates during the spring flood

The current proposed operating method is to open the lower level outlets during the spring flood to pass large amount of sediments at one time.  This will leave most of the finer sediments buried in place in front of the dam while sweeping a mixture of the younger top sediments and some of the finer older sediments over the high drum gate.


2. Trucking:  Dredging and hauling sediments offsite

Alternatively PG&E has looked into trucking much of the sediment out of the river.  This clearly - to this outside observer – seems counterproductive, in that we want sediment in the riverbed and a continuous supply of sediment to replenish what is lost.  It would also be ridiculously expensive and a real environmental burden wherever the sediments end up on land.  

There seem to be some related discussion that the fine sediments have been adulterated with natural diseases, mercury from the gold mining, and transformer oil from an upstream spill.  To this outsider, these negatives must be weighed  relative to the reality that the main stem of this river is completely starved of sediments.  To provide the river’s reaches with what we have, and to establish a path toward a more sediment rich steady state would be an improvement over the bare rock we have now – no matter if it isn’t pure.  


3. Bottom Flush: Opening one or more Low Level Gates

There are three 8’ diameter gates in the Rock Creek and Cresta Dams.  They are currently buried under sediment in front.  Assuming that the sediment can be made to flow, opening one or more of these gates would flush huge amounts of sediment downstream.  This open the gates idea has been rejected as it will leave large areas of habitat destroyed for a few years under unsorted mud, and may have a negative effect far downstream.

A New Proposal:  A Sediment Leak

We propose to pass sediment that is currently burying the face of the dam very slowly, and in a controlled manner, downstream.  This proposal is put forward because it is incremental and inexpensive; and more importantly it may be successful.  There may be considerations that will call for a modification, so this paper might be looked on as a starting place for what can be done.  The proposed  “Sediment Leak” method is shown in Figure 1.  The idea is to use one of the existing low level sluice gates, perhaps along with an additional small backup valve placed downstream in the sluice conduit.  A placement of a possible secondary valve is shown in the top right of Figure 1.

The use of the existing gate augmented perhaps with an ancillary in-line gate will allow fine control over passing a modest amount of water and sediment.  At all times, the water quality and particle distribution density in the splash pond can be controlled by mixing the current fish release through the 30” conduit with the sediment-laden water through this gate.  Continuous monitoring of the sediment passage downstream in the splash pond will allow the passage of sediment to be controlled and the resultant sediment passage to be studied.  The timing of the releases can be coordinated with spring flood flows, recreation flows, or made continuously at low levels – simulating the various natural conditions.  During flood events, it is expected that one or more of the drum gates will be lowered.  Early in this flood passage sequence is a logical time to loosen and release some of the sediments from the lower conduits.

Currently, the front of the dam is buried under of various types of sand gravel and silt, because the lower conduits have not been used to pass sediment in years.  This initial load can be loosened as described in Appendix I.  This sediment is primarily fine mud on the bottom with flood related layers and higher layers of sand and perhaps some gravel.  

Upstream of the dam the retained sediment near the dam is a mixture of fine silt and some interbedded sand and gravels – especially near the surface according to PG&E.  The fine mud is not wanted downstream, but is a natural component of the sediment passing down the river and has to be gravity sorted out and passed.  The sand and gravel components primarily are useful for habitat creation, while there is concern for smothering is fine mud is released in appropriately, therefore the release has to be both studied and controlled.  The following ideas are presented:

· an initial test release could be made early in the in the spring and the down-stream accumulation of material could be studied between flood releases.  


· later releases could be made during biologically non-criticial parts of the year and the results studied.  Critical questions of the characteristics of the accumulated downstream material could be studied over time, as sorting will progress long beyond the release.

The only significant expense in this project is the cost of the downstream valve and bulkhead into which it fits.  There are three reasons for considering this valve.  First, it would allow for pressurizing the downstream side of the existing PG&E gate permitting for loosening and easy operation.  Second, it is useful for fine control over the flow.  It could be cleaned with the main gate closed when it is fouled with debris.  Third, it would allow for control should the main gate become inoperable.

With the exception of the secondary valve and its bulkhead, the cost of the testing and controlled releasing would be small.  What may be critical for success is that all parties have to work together in a collaborative manner.  Because this is an experiment, a suggested method of proceeding is a non-committal memorandum of understanding with all parties agreeing only to work together on the problem as time and resources permit.  What would be asked of the parties might be structured as follows:


Agreements of PG&E 



To work on opening a gate, 



To supply access,



To assist in connecting air and water, and



To install a downstream valve and bulkhead, if necessary.


Agreement of Agencies 



To direct the timing and amount of opening.



To monitor downstream turbidity and material transport.



To monitor habitat changes 

Davis Hydro would be able to provide project monitoring and documentation.  Davis Hydro is familiar with sediment transport, air and water injection into submerged structures, gate binding and hydraulics and will be pleased to supply whatever help is requested.

Problems: Real and Irrelevant

Real problems and engineering steps are described in the appendix to this paper.  The key to progress in this area is collaboration and cooperation.  The perceived problems in this area are manifold.  The sediment to be moved downstream is not virgin, it has some pollutants, and it may not be of the best particle size distribution for release in this manner.  The dams create a changed habitat that has a dramatic effect on the river, its populations, and the sediments it retains.  There is considerable disease in the area, and the water temperatures are not what they should be.  The list can go on.  Nevertheless, we know that sediment is missing from the riverbeds, and that this is a major limiting environmental factor in the area.  This project, if worked on collaboratively, may provide an economical, effective, and long term enhancement to the area that all can be proud of.  This proposal rests on the proposition that some sediment passed downstream throughout the year is better than solely relying on the once-a-year purges of the surface sediment in the reservoir.  There is, as yet no evidence for this, so this proposed project should be viewed on as an addition or alternative to current practices.  

A step-by-step approach, with the different members flexibly working together has a high chance for success.  Problems will occur, and because the project is slow and incremental, it is unlikely that there will be dramatic change at any point in time that all can point to when a success or failure moniker can be given.  This lack of a unique demonstrable “conclusion” to project completion is a sign of a project’s success in maintaining a collaboration between PG&E and the agencies. 

Appendix 1   Problems


There are various problems to be considered. 

Problem 1:  Sediment-blocked Gates

There is a large consolidated pile of mud, sand and gravel burying the gates.  This pile will likely be close to impermeable, and will not pass through any valve.  A suggested approach follows:

· Step 1: Test if the problem is real.  There are bypass valves around the large gates in the lower conduits.  Open them to see what passes.  If nothing passes, the problem exists.  If a lot of water passes, then the problem is not real.

· Step 2: Assume the passages are plugged or will plug later, then inject water or inject air ( or both).

· Step 2a Water Injection: 
Water can be injection into the lower conduits through the bypass valve.  It can be done in one of two ways:  one from inside the dam by injecting the water at the small bypass valve which bypasses the main gate.  This could be done by replacing, for example, the existing valve with a valve and a pump which could pump metered water upstream from the lower pond.

The pressurized water will push against the mud and will find a way out.  This will form a passage through which water can come back down.  This is the origin of quick-sand, and should be effective with these materials. Step 2b  Air Injection

· Step 2b:Air Injection: Instead of injecting water, it is possible to inject air upstream of the large gates.  the air will seek any path to the surface and will bubble up from upstream of the gate and it will bubble toward the surface.  The rising air will not loosen as much sediment much as the water will.  The air will make a smaller hole that will be much more straight to the surface
.  In contrast, the water injection method will form a much larger unstable area that will have a very shallow rest angle.

Problem 2: Gates not opening:  There is concern that the gates will not open, and once opened will not close.  

The general solution is to try opening them a few inches and see what happens; then close it.  As the gate is manipulated, record accurately the hydraulic pressure in the hydraulic cylinder and study this record for unexpected anomalies.  If there is continued resistance after the initial corrosion is broken, consider increasing the lubrication pressure on the on the seal.   

If the secondary bulkhead and valve are installed.  The use of compressed air pressurizing the space between the valve and the gate will loosen the gate.  This pressurization tests the bulkhead, and takes all pressure off the gate, allowing for easier travel.

Problem 3: Gates not closing

There are two reasons why a gate might not be forced down; – First there is a tree/log in the conduit
, or the gate shaft could be corroded/damaged/bent.

In either case, if the gate is only raised a few inches, no harm is done as the amount of water that will pass will be far lower than the releases required and the gate will soon plug back up with debris.  

If the secondary bulkhead and valve are installed, this will allow water to be injected between the gate and the valve helping to clear any obstruction to gate closing.




Caveats





Davis Hydro is a latecomer to the problems of the North Fork of the Feather River, and is unfamiliar with most of the biology, engineering, and operating practices.  The ideas presented below are intended for discussion only and to help us understand the difficult conditions that exist in this area.  There are undoubtedly engineering and operating mistakes in the assumptions.  These mistakes are entirely the responsibility of the author, and corrections would be appreciated.








� The air and water injections are also very useful for freeing up stuck gates, or gates that have corroded runners due to disuse.  Pressurized air in tends to rattle gates as it unstably escapes and this frees gates.


� Davis Hydro currently has this problem in aVermont site.
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