Project Proposal
Project Name:  Davis Dam Fish Passage Project
Project Sponsor:

Grande Ronde Model Watershed Foundation (GRMWF)

1114 J Avenue

La Grande, OR  97850

541-663-0570

541-962-1585 (f)

Participating Landowners and Agencies

Grande Ronde Model Watershed Program (GRMWP)
Oregon Department of Fish and Wildlife (ODFW)
Davis Dam Irrigators
Anderson Perry & Associates (designs)
Project Contact(s):


Grande Ronde Model Watershed Program (technical)

· Lyle Kuchenbecker, 541-663-0570, lyle@grmw.org

Grande Ronde Model Watershed Foundation (administrative)

· Lyle Kuchenbecker, 541-663-0570, lyle@grmw.org
· Mary Estes, 541-663-0570, mary@grmw.org

Project Location:
Upper Davis Dam  T4S, R39E, Sec. 3, SE ¼ of the SW ¼, Catherine Creek RM 12.5
Lower Davis Dam  T4S, R39E, Sec. 3, SW ¼ of the NW, Catherine Creek RM 12
Introduction and Background

Catherine Creek is provides habitat for ESA-listed Snake River spring Chinook, summer steelhead and Columbia River bull trout.  The Catherine Creek Chinook population is considered one of the highest priority populations for restoration within the Grande Ronde Basin. 

Catherine Creek has been diverted at the Davis Dams since 1870 with the earliest water right.  A variety of diversion structures have been in place in the past at both the Upper and Lower Davis Dams including gravel pushup dams. The project proposes to upgrade the two existing concrete diversions structures and install vertical slot fish ladders at each site.  Construction is proposed for the 2011. 
Existing Condition
The current Upper and Lower Davis Dam structures and fish ladders were constructed 30 years ago (Upper Dam) and 50 years ago (Lower Dam) to provide irrigation water for agricultural practices.  Each dam is a full channel-spanning concrete structure designed to raise or "check" Catherine Creek water levels up to 6 feet through the placement of boards and plastic sheeting.  This is necessary during portions of the irrigation season when the natural stream stage is too low to reach irrigation headgates.  
The existing method of diverting water in combination with inadequate fish ladders can, and often does restrict adult fish passage particularly at the lower dam.  Initially check boards are placed between June 1 and July 1 when flows range, on average, from about 150 cfs down to 90 cfs.  This results in the majority of the stream flow passing over the check boards with minimal, or no flow in the fish ladder.  Adult migration delay and stranding has been observed at the lower dam due to fish being attracted to flow passing over or through check boards and not finding, or being able to use the fish ladder. 

The existing facilities also restrict, and often eliminate, upstream juvenile passage during the period check boards are in place (June 1 to October 31 on average). This is primarily due to excessive jump heights in the existing fish ladders prior to mid-July (average flow exceeds 30 cfs), and a combination of the excessive jump heights and limited flow from mid-July to about the end of September. Juvenile passage is restricted into the fall until all check boards are removed at both dams. 
Project Objectives:

· Provide continuous and unobstructed adult Chinook passage through both dam sites, during the irrigation water withdrawal period, by designing and constructing fish ladders that meet NMFS Passage Criteria.

· Provide juvenile fish passage through both dam sites, during the irrigation water withdrawal period, when there is flow through the fish ladders (near-zero flow will facilitate juvenile passage in vertical-slot ladders).

· Eliminate false attraction flows for adult Chinook at both dam sites by installing radial gates that direct all available flow through fish ladders and bypass channels.

· Improve all salmonid and native fish passage over concrete aprons outside of the irrigation withdrawal period.

· Facilitate juvenile fish passage back to the stream from the ditch inlets by upgrading  culvert entrances.

· Promote continuous adult and juvenile passage, as much as practical, by designing and constructing facilities that require minimal operational adjustments and monitoring (vertical-slot fish ladders and remote/continuous flow monitoring).

· Reduce scour and excessive erosion that is occurring below each diversion.
Proposed Actions
The proposed project will include the following major components of work and will occur at both the Upper and Lower Davis Dam sites:

Work area isolation and fish salvage

Construction activities at the upper and lower Davis Dams will require isolation of the work areas, and as necessary, fish salvage.  Demolition of the existing structures will occur prior to construction of the new fishways, bypass channels, streambed modifications, and cross vanes.  

A work area isolation barrier will be installed upstream of the existing diversions at both the upper and lower Davis Dam site.  The barriers will accommodate irrigation during project construction and will keep fish out of the work area.  Installation of the upstream isolation barrier will dewater the area above the dam, limiting fish to the area downstream.  A second barrier will be installed downstream of the diversion to keep water and fish from entering the work area below the dam.  The barriers will be constructed of concrete blocks, sand bags, plastic sheeting, or other appropriate materials.  Any flow in excess of water right withdrawal will be returned to Catherine Creek downstream of the coffer dam.

At upper Davis Dam, a ditch lined with fabric will bypass the work area and will be designed to meet ODFW and NMFS fish passage criteria.  The ditch will allow for downstream juvenile fish passage during construction.  At lower Davis Dam, a Denil (e.g. Alaska Steep Pass) and a 36-inch culvert will be installed to direct flow and provide for passage of juveniles through the work area. 
Demolition of portions of the existing structures

Once the work isolation barriers are in place, portions of the existing concrete diversion and fish ladder will be removed.  At the upper Davis Dam, the concrete floor of the existing fish ladder will remain and be used as the floor for the new bypass channel.  At the lower Davis Dam, the entire existing fish ladder will be removed.  Portions of each diversion structure will be removed.  Equipment will be operated in the dry streambed between the work isolation barriers.  
Construction of vertical slot fishways

The new vertical slot fishways have been designed to meet both ODFW and NMFS fish passage criteria.  Excavation for each fishway will be approximately 50 feet long, 25 feet wide, and about 10 feet deep.  This will require removal of approximately 600 cubic yards of material adjacent to the creek at each site.  This material will be stockpiled on site and used as backfill around the perimeter of the new fishway and on the west bank below Lower Davis Dam.  The floor and external walls of the fishway will be constructed during the in-water work window of July 15 to September 30 and will occur in the dewatered reach. The remainder of the fishway (internal portions) will be constructed outside the in-water work window but will be isolated from stream flow by the external fishway walls.

Construction of radial gate support and flow-bypass structures

The diversion improvements will occur between July 15 and September 30.  The majority of this work will occur below the ordinary high water elevation (OHWE) of Catherine Creek.  Portions of the existing concrete diversions will be used as part of the new structures.  Concrete supports will be added to the existing concrete to provide support for the radial gate pivot points.  Approximately 10 cubic yards of concrete will be used for supports at each site.  The new radial gates will  span the width of the main channel to eliminate false attractant water (high and low flows) and divert all available stream flow through bypass channels and the vertical-slot fish ladders. Radial gates will swing completely out of the water when not in use to avoid disrupting high flows.

Streambed modification and cross vane construction
Stream simulation material, consisting of rounded 48-inch minus rock sealed with native fines material from an upland source, will be imported and placed between each dam and the new cross vanes below the structures.  The rock is necessary to maintain the stability of the streambed between the radial gates and the cross vanes.   All rock will be placed below the OHWE.

Cross vanes below each diversion structure will maintain stability of the channel bottom, minimize streambank erosion, and back water up onto the concrete aprons below the radial gates.  Increased water depth on the aprons will improve fish passage at low flows when water is not being diverted for irrigation.  Each cross vane will require excavation into the stream substrate approximately 6 feet deep and 10 feet wide at the flow line of the cross vane.  The depth of excavation will taper upward moving away from the centerline of the stream to the bank.  As the footer rocks and vane rocks are installed, the trench will be backfilled with streambed material that was excavated for the cross vane construction.  

Irrigation ditch culvert and headgate improvements
The culverts and headgates upstream of the upper and lower Davis Dams convey water to irrigation ditches.  The under-sized culverts create high water velocities that restrict the ability of juvenile fish to return to the creek. Culvert and headgate improvements will be necessary to keep fish from being trapped in irrigation ditch inlets.   The east and west bank culverts upstream of the upper Davis Dam will be replaced in their existing locations.  At lower Davis Dam, the culvert on the east bank will be replaced in a new location upstream of the existing location.  The existing 24-inch culverts leading to the irrigation ditches will be replaced with 36-inch culverts, reducing the flow velocity to allow adult and juvenile fish passage in and out of the irrigation intake.

Installation of the radial gates

The radial gates will be lowered by crane into place at each structure at the completion of the structural support system.

Site Restoration

Streambanks and uplands impacted by the proposed action will be restored to original slopes and planted and seeded with native species.   An additional 1,100 cubic yards of fill material, obtained from the excavation of the new fishway, will be placed on the west bank below lower Davis Dam to control erosion at that site.  Twelve inches of topsoil will be placed on the new fill at lower Davis Dam for native vegetation planting.
Benefits
The project will dramatically improve adult and juvenile fish passage at both of the Davis Dam sites during the period water is checked up for irrigation withdrawal.  The radial gates, in the lowered position, will divert all stream flow through the bypass channels and fish ladders.  Adult steelhead and Chinook, as well as bull trout and other native species will be attracted only to flow from the bypass channels and ladder inlets.  There will be no false attractant flow, as currently exists, through the adult Chinook migration.  

The project should result in unrestricted passage for juveniles through the vertical-slot ladders at both dams when flow is available.  Vertical-slot ladders are designed to pass juveniles at flows ranging from maximum capacity (20 cfs) down to near-zero flow.  Flow through the ladder at the upper Davis Dam will always be sufficient to pass juvenile fish since water right priority dates at the lower Davis Dam are senior to priority dates at the upper dam.  Water will always need to be released to the lower diversion point during low flow periods to service the senior water rights.

To assure flow needs are met, irrigators at the lower dam have agreed to pass 1 cfs of water up to the time OWRD regulates withdrawals on Catherine Creek.  OWRD typically begins regulation of the Catherine Creek system when flows at the upper Catherine Creek stream gauge (OWRD Station # 13320000) drop to 35 cfs (OWRD 2010).  The date when the average flow has dropped to 35 cfs is August 8.  In an average year, flow will be sufficient to extend the juvenile fish passage period at the lower Davis Dam from June 1 (pre-project), to August 8 (post-project).  For a period after August 8, on average, flow may not be sufficient to pass fish as the irrigators will not be allowed to intentionally pass water once OWRD begins regulation on Catherine Creek.  Stream flow to the Davis Dam sites typically begins increasing after mid-September due to a reduction in upstream irrigation withdrawal.  In an average year then, it is likely that juvenile fish will have sufficient flow to move upstream through the lower fish ladder by mid-September, a month and a half earlier than pre-project.

Operation and Maintenance

Facilities at both the upper and lower Davis Dam sites will consist of a radial gate water check system, a bypass channel, and a vertical-slot ladder.  The radial gates and bypass channels will be operated fully open outside the irrigation season, November 1 through the end of February at a minimum.  Operationally, the gates will remain open until landowners need water for irrigation, usually beginning mid-May to early June, at which time the landowner may lower the radial gates.  The radial gates will not be closed when there is more than 250 cfs flow as measured in the 35-foot main channel.  A staff gauge will be placed on the inside of the main channel to determine flow. Once the radial gate is closed, all water will be flowing through either the bypass channel or the fishway.  

The radial gates, bypass channels and vertical-slot ladders are intended to be operated as follows:  The radial gates can be closed at flows of less than 250 cfs.  Flow will be determined by reading staff gauges installed at each structure.  At this flow the bypass channels and ladders will be running at full capacity.  As flows diminish, the bypass channel gates will be periodically adjusted to maintain full flow in the ladders.  When flow drops to about 20 cfs the bypass gates will be completely closed, maintaining all flow in the ladders.  As flow continues to drop, ODFW will adjust boards in the ladders to maintain flow as long as water is available to pass the structures.  This will allow the fishway to operate and will provide adult fish passage with flows as low as 4 cfs (one foot of flow over the boards in the vertical slots).  Juvenile fish passage will be possible as long as any flow remains in the fishway.

The radial gates will  be operated either fully open or fully closed.  In the event that flow increases in excess of 250 cfs, after the radial gates have been lowered, it may be necessary to open the gate for a short time to pass the extra flow.  Opening the radial gate shall be accomplished by opening the gate approximately one foot at a time with about one minute wait time between each foot increment.  This will prevent sending a large wall of water downstream.

When the irrigation season ends, the radial gate and bypass channel will be fully opened, with the bottom of the radial gate being raised to at least above the top of the concrete wall of the main channel.  The gates will remain open until needed again for the next irrigation season.  

An Operations and Maintenance Agreement (MOU) will be consummated between the GRMW  and the irrigators prior to project implementation.  The agreement will address elements such as the operation of the radial gate (timing, flow range, excess flows, maintenance), operation of the bypass, operation of the vertical slot fishway, and maintenance and monitoring.  The irrigators will operate and maintain the radial gate and the flow bypass.  The GRMW, or it’s designated representative, will operate, maintain, and monitor the vertical slot ladder.

Environmental Compliance

The GRMW, in coordination with BPA, will conduct all environmental compliance activities.  The GRMW has submitted a Biological Assessment (BA) to NOAA Fisheries and U.S. Fish and Wildlife Service. A Biological Opinion (BO) has been issued by USFWS. The NOAA BO is pending.  NOAA fish passage approval of the designs has been obtained.
The Department of State Lands Fill & Removal Permit has been issued.  The Corps of Engineers Fill & Removal Permit is pending.

Cultural Resource survey, report and Oregon State Historic Preservation Office Section 106 concurrence has been obtained.
Monitoring
The GRMW and ODFW will monitor operation of the facilities as specified in the MOU.  Additionally, flow monitoring equipment shall be operated and maintained by the GRMW and ODFW in the fishway at the lower dam so that flow can be remotely monitored and operational issues addressed in a timely manner.  This will allow effective operation of the fishway, while minimizing the number of visits to the site.

Project Schedule/Work Dates
	Actions/Tasks
	Timeline

	ESA Consultation/Permits completed/acquired
	February 2011

	Construction start
	June 1, 2011

	Construction complete
	December 31, 2011

	Revegetation complete
	June, 2012


Budget

(see attached excel spreadsheet)
Upper Davis Dam and Fish Ladder
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Lower Davis Dam and Fish Ladder
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