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MAIN FISH SCREEN

Upstream Control:

The influent water to the Santiam Water Control District (SWCD) power canal will be controlled through the existing control gate structure at the SWCD diversion dam.  The design range of diversion flows was 1,050 CFS at optimal flows to 300 CFS at minimal flows.  The control gates are manually operated by SWCD staff and will be adjusted to best direct flows into the center of the fish screen zone.

Concrete Channel Geometry:

The fish screen channel was designed with added depth and width over existing conditions to meet facial screen submersion depth goals and to remove remedial materials and achieve better channel foundation.  

Channel Criteria –

Width:





50 Ft.

Height:




8.5 Ft.

Depth of Flow at 1,050 CFS:


5.95 to 5.87 Ft.

Main Channel Velocity at 1,050 CFS:
4.20 to 4.26 Ft/s


Depth of Flow at 300 CFS:


5.01 to 4.99 Ft.

Main Channel Velocity at 300 CFS:

1.5 ft/s

The channel was designed with increased depth to increase the depth of flow without the need for downstream flow control to backwater at the screen.  Water Surface Profile Gradient Software developed by the US Army Corps of Engineers was used to model the system hydraulics.  Tuning vanes were also designed for addition to the lower ½ of the screen to assist in flow control through the screen.  It is expected that these measures will provide the needed flow control, however additional flow control may always be added in the concrete channel downstream of the screen.

Trash Rack:

The trash rack structure was located approximately 120 ft. downstream of the head gate control structure.  Our calculations indicate that the Jet plume formed from the control gates will extend approximately 120-160 ft. downstream.  The trash rack will serve to help straighten and still the water as it approaches the throat of the screen.

The trash rack was designed to withstand a full head of water plus 1 ft of overtoppinig water.  It also includes three “windows” at the right, middle and left sides that will be 8-inches in width to provide for passage of junior fish.  The balance of the rack will have 4-inch clear openings.

The trash rack will be 7’ 4” in height, will have a 5-foot wide working platform and 2:1 sloped rack from the platform to the base of the channel.  It is expected that the normal depth of flow at the trash rack will be between 5 and 5.9 ft depending upon channel flow rate.

Fish Screen and Screen Structure:

The fish screen structure was designed at 7’ 4” in height with a 5’ wide continuous working platform.  The screen structure was designed to withstand a full head of water plus 1’ of overtopping head.   The structure was also designed in a vee orientation with screen faces to be vertical.

The screen frames will be approximately 4’ x 6’ 6” in dimension with 16 gauge perforated plate with 3/32” holes on a 5/32” stagger (appx. 33% open area).

The screen frame and screen structure will include a 5-inch sediment zone along the toe of the screen.  This zone is formed by a continuous base angle and the two lower screen frame angles.  Under normal operation and flow velocities in excess of 4 ft/s it is expected that migrating sediments will move well to the transition box and outfall pipe.  Larger debris and sediments will be removed by the trash rack located upstream of the screen.  The screen frames were also designed for the full head of overtopping flows on the screen structure with no more that ¼” deflection as a criteria under these most severe conditions.  This criteria was more stringent that conventional structural criteria for bending.  

The screen frames will be secured to the screen structure by 7- 3/8” SS carriage bolts with the smooth head exposed.  A rubber gasket will be used between the screen frame and the screen structure to seal the connection.  1.75 mm maximum gap criteria are required on the drawings.

In the event of full screen plugging, water will build up in the main channel and will begin to spill over the top of the screen frame assembly at a height of approximately 6.6’.    

Under normal operating conditions the travel time between entering the entrance to the screen and the exit of the screen is 59 seconds.

Screen Wiper Assemblies:

The screen wiper assemblies were designed to wipe the upper and lower half of the screens with two separate wiper carriages on each screen.  The pull force for design was 500 lbs.  The wipers were designed to withstand drag loads moving up and down the face of the screen under the expected 4 ft/s flow rate in the channel.

The drive assembly for the wiper carriage was designed to be a 2 hp VFD motor that mounts vertically above the tension drum assembly.  The drive rate is variable between 0 and 2 ft/s and is adjustable by the operator.  Capacitive limit switches will be used at each end of the screen to switch the drive direction of the wiper assembly.  A delay will be designed into the PLC programming to allow for temporary delay of wiper motion at each end of the screen.

The wipers have been designed to overlap by a full carriage width at the center of the screen.

Fish Bypass System:

The apex of the vee screen at the dowstream end terminates in a 1.25’ wide slot that begins the fish bypass area.  Under full flow conditions, the velocity through the slot will be 4.1 ft/s, based upon a 30 CFS bypass flow rate.  From the slot, the bottom of the channel ramps up and the veritcal side walls of the transition area widen to the 3.5’ wide transition box.  At this point the flow depth will be approximately 2’ deep.  The flow in the box begins at 4.3 ft/s and accelerates into the open channel flow bypass pipe.

The transition box includes a notched area on either side of the box wherein a 3.5’ wide weir may be slid into place to adjust flows as required.  It is anticipated that this will not be necessary based upon expected flow rates and water surface elevations.  

From the transition box, the bypass water will enter the pipe through a radiused transition.  The pipe will cross the channel as an epoxy lined 26” I.D. steel pipe that is supported at mid span.  After passing through the side channel wall, the pipe will transition to a 25.84” I.D. SDR 26 HDPE solid wall pipe.  Water in the pipe will flow open channel to the bypass chute where the water will be returned to the North Santiam River.

The tailwater rating data for exceedance intervals on the river is attached.  Generally, it will take a 5% occurrence interval to flood the chute, a 1% interval to flood the pipe at its end by approximately 1’ and 100-yr storm event to flood the entire area.

TAILRACE BARRIER

The tailrace barrier was designed for a maximum of 950 CFS per SWCD as upstream diversions will limit the flow to the tailrace to no more than that flow rate.  The barrier was designed with the NMFS barrier as a model.  Site constraints such as proximity to residences required some modifications.

With the latest reorientation of the barrier weir, the weir width was 100-ft and the flow across the velocity apron was approximately 16 ft/s at just over 7” in depth based upon our model.  

The tailwater rating data for exceedance intervals on the river is attached.  Based upon the model, it will take a significant river stage event to flood out the tailrace barrier velocity apron and it is expected that it will be resilient to as much as a 1% occurrence interval event.  The weir was designed such that it may be readily retrofit to include a rack type barrier mounted on top of the weir should such retrofit be desired upon observing the operation of the installed weir at a later date.

An emergency bypass channel exists and will overtop if the flows rise approximately 0.75’ over normal high HGL.  It is anticipated that this situation would occur only if the weir were dramatically blocked or if river flows exceed fall between the 1% exceedance and 100-year flows.  Through the base of the bypass channel a 24-inch pipe was designed with a control head gate to discharge mediation flows down the old power canal tail.  The maximum flow through this pipe will be approximately 50 CFS.  The discharge will deliver to a stilling area surrounded by a 3-foot high dike of ¼ ton rip-rap.  The water will flow through the rip-rap and then down the channel. 
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