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a. Abstract 
This project is a cost share with Westland Irrigation District and local landowners.

Problems

1. Upstream migration of summer steelhead is delayed at the Feed Dam near river mile 28 on the Umatilla River near Echo, Oregon.  Current facility design is the primary problem for migrating adult salmonids (Contor et al., 1997).  Late returning steelhead, spring chinook, fall chinook, and coho salmon are impacted.  Timing for these fish is critical; migration delay and repeated attempts to negotiate the structure may promote pre-spawn mortality, impact distances migrated, and influence selection of spawning sites.

2. Bedload movement is impaired at the Feed and Westland Dams, and through the 1-mile intermediate channel.  Maintenance activities are required to remove sediment accumulations at the fishway entrances in the forebays of the dams, and may pose an incidental take of listed and non-listed salmonids resulting from mechanical injury or temporarily degraded water quality.  Bedload accumulations between the dams degrades fish habitat due to channel shifting, reduced complexity, high width-to-depth ratio, bank instability, and loss of riparian cover. 

Objectives

1. Enhance fish passage by notching the Feed dam.  In-stream grade control structures would be used to stabilize the notch, and ensure retention of diversion capacity.  Structures would be set at bed elevation to eliminate obstacles to passage.

2. Minimize bedload removal operations that may pose incidental take of listed and non-listed salmonid species. Notching of both dams is necessary to route bedload past the Westland fishway structure. 

The following generally outlines work components and timeframes to meet project objectives:

1. Consider and select preferred alternative (August 1998-April 1999);

2. Engineering feasibility of preferred alternative; develop preliminary monitoring and evaluation plan (June 1999-January 2000);

3. Sub-basin stakeholder consensus; landowner solicitation for conservation corridor (August-December 2000);

4. Final design and permitting (October 2001-June 2003);

5. Implementation (July-September 2003);

6. Develop, implement final monitoring/evaluation plan for physical and biological performances (October 2001-ongoing) 

7. Adaptive modifications/O&M (October 2003-ongoing).

b. Technical and/or scientific background
This project addresses problems with impaired fish passage and degraded instream habitat in a reach of the lower Umatilla River near Echo, Oregon (Figure 1 Link).  Upstream migration of summer steelhead is delayed at the Feed Dam near river mile (RM) 29.  Contor et al. (1997) reports that facility design is the primary problem for migrating adult salmonids.  Late returning steelhead, as well as spring chinook, fall chinook, and coho salmon, are likely impacted.  They also explain that timing for these fish is critical; migration delay and repeated attempts to negotiate the structure may be tapping into vital energy reserves needed for spawning.  In turn, this may promote pre-spawn mortality, impact distances migrated, and influence selection of spawning sites.

The Feed Canal Diversion Dam was constructed in 1907 by the Bureau of Reclamation, and is operated by the Hermiston Irrigation District (HID).  It is composed of an approximately 400-foot overflow spillway and an approximately 700-foot earth embankment wing.  The spillway has a concrete crest and a timber and rock crib spillway apron.  (Spillway Dam Link)  The apron below the dam creates false attraction for ascending adult fishes and prevents the formation of a plunge pool necessary for jumping over the crest of the dam.  In 1989, a vertical slot fishladder was constructed on the overflow weir.  The fishladder contains a total of three slotted weirs.  The headwater-tailwater difference at the dam is approximately 6 feet during low flow, effectively resulting in at least a 2-foot average hydraulic drop through each slot.  Resource agency criteria (NMFS, ODFW) stipulate a maximum hydraulic step of 1 foot for upstream fish passage facilities.  Contor et al. (1997) reports that fish approaching the dam are thus unable to jump the dam under most conditions, and that false attraction flows over the majority of the structure magnify the difficulty of locating the fish ladder.  Attraction flows toward the fish ladder reduce this problem during low flows.  During high flows, water spills over the entire crest, this creating attraction away from the fish ladder and again migrational delays.

In addition to problems with impaired fish passage, bedload movement is, for the most part, impeded at the Feed Canal Diversion Dam and at the Westland Irrigation Diversion Dam, about 1-mile downstream, and through the intermediate channel.  The Westland Dam was built in 1903 and is operated by the Westland Irrigation District (WID).  A vertical slot fishladder, constructed in 1990, includes an entrance structure with four entrance gates, seven vertical slot weirs, and auxiliary attraction water channel.  Sediment accumulation in the forebay of the Westland diversion dam impairs effective operation of the recently constructed fishway (Personal Communications: Dolly Ashbeck, Former Manager, WID, 1999). In-water maintenance activities, using heavy equipment, are periodically required to remove sediment accumulations at the fishway entrances in the forebays of both dams.  In-stream maintenance may pose an incidental take of listed and non-listed salmonids resulting from mechanical injury or temporarily degraded water quality. 

The Umatilla Sub-Basin Summary (2001) further substantiates the habitat and fish passage-related problems in the Westland-Feed Canal reach (lying below McKay Creek), which are described in project reports (Harza 1999, and Harza 2000).  The primary factors limiting habitat quality and fish production throughout the reaches below McKay Creek are related to reduced flow, elevated temperatures and other water quality impairments (Contor et al. 1997, Contor et al. 1996, Contor et al. 1995, CTUIR 1999, Oregon Water Resources Department 1988, USBR 1986, and USBR 1983).  Also, instream habitat diversity and riparian conditions are poor, due to land uses (Umatilla Sub-Basin Summary 2001, Pages 84 through 90).

During the early stages of the Westland-Ramos Project, an evaluation was conducted to determine critical factors that limit fish production in the Umatilla River (RM 27.7 to RM 28.8) between the Westland and Feed dams.  River reach improvements and benefits to fish resources were considered relative to various project alternatives that could be implemented to rectify factors limiting fish production and passage.  The Westland and Feed diversion dams were identified as structures that exacerbate the factors limiting production and passage of anadromous and resident fish in this river reach.  Field investigations of 1998 and 1999 confirmed that these diversion dams contribute to river channel instability by locally increasing the river width to depth ratio, which decreases hydraulic power and causes massive deposition of sediment upstream and downstream of the dams (Harza 1999 and Harza 2000).

The planning study and engineering feasibility study were commissioned and supported by WID and also supported by HID.  As originally conceived, and in addition to the notching of the two diversion dams, the project recommended reconstruction of the existing channel to a stable dimension, pattern and profile that is appropriate to the lower Umatilla River valley (Harza 2000, Appendix).  (Appendix - Feasibility Study Text Link – For a complete list of links to the Feasibility Study, see page 24.)  Local landowners and other sub-basin stakeholders support in principle the project as conceived (Stakeholder Support Link).  Landowners agreed to establish a corridor set-aside for the channel restoration, contingent upon their approval of final design.  Landowners were propositioned, but declined, involvement in CREP programs.

c. Rationale and significance to Regional Programs
The Westland/Ramos Project and its objectives are consistent and compatible with the vision, objectives, and strategies of the NWPPC Fish & Wildlife Program (2000) as outlined below in Table 1. Likewise, project objectives are also generally consistent and compatible with the performance standards and objectives of the NMFS Biological Opinion (2000) as outlined below in Table 2.  Relative to the Umatilla Sub-Basin Summary (2001), the project’s objectives address specific strategies and associated actions for meeting sub-basin goals and objectives (Table 3). 

Contor et al. (1997) concluded that the Feed Canal Dam is the only significant barrier to upstream migrating salmonid fishes, particularly adult summer steelhead and spring chinook, in the Umatilla river reach from above Three Mile Dam to above Stanfield Dam (RM 4 to RM 32.4) under adequate flow conditions.  In the absence of removing this impediment to migration, delays in migration and injury will continue to occur at the expense of listed and non-listed salmonid species.  Figures H-1, H-3, and H-5 (Contor et al., 1997) (H-1 Link, H-3 Link, H-5 Link) compare the upstream passage times for summer steelhead and spring chinook at the Westland, Feed, and Stanfield Dams, and illustrate the significant delay in adult passage at the Feed Dam.  Table 4 (below) provides recommended actions for various fish passage barriers in mainstem and tributary reaches of the Umatilla Sub-basin below McKay.  One of these recommended actions is the removal or modification of the Feed Canal Dam. “It is paramount, that appropriate strategies for revision at Feed Canal Dam are begun.  If not, upstream migrants will continue to be severely delayed with some migrants completely unable to negotiate the structure.” (Contor et al., 1997).  Thus, notching of the dams is an action compatible with the aforementioned recommendation.

Bed load constantly accumulates at the irrigation head gates (HID and WID) and fishway entrances in the forebays of the Feed and Westland Dams.  In-water maintenance activities, using heavy equipment, are periodically required to remove these bed load accumulations (gravel, sand, and silt).  These activities may pose an incidental take of listed and non-listed salmonid fishes resulting from mechanical injury and/or temporally degraded water quality during low water conditions.  

The notching the Feed Canal and Westland Dams will significantly reduce the potential for the incidental take of listed and non-listed salmonids by removing an upstream migration impediment and reducing the frequency of in-water activities to remove bed load accumulations.  The dam notching action for the Feed Canal and Westland diversion structures addresses and is related to: 

1. Action 5.2 of Strategy 5 of the Sub-Basin Summary – “Modify or remove culverts, bridges, grade controls and water diversion structures as necessary to improve fish passage.” Table 4 provides recommended actions for various fish passage barriers in mainstem and tributary reaches of the Umatilla Sub-basin below McKay 

2. An Objective Related To Listed Fish Habitat Needs & Tributary Efforts in Section 9.0 of the NMFS Biological Opinion- “Passage and diversion improvements that address in-stream obstructions and diversions that interfere with/or harm listed species.”

3. An Overarching Objective in the NWPPC Fish and Wildlife Program (2000)- “Recovery of fish & wildlife under ESA.”

Also, dam notching is an action that will provide a proportional improvement in the base survival rate of listed Umatilla summer steelhead, which is consistent with the Reasonable and Prudent Alternative of the 2000 FCRPS Biological Opinion.  

Table 1.  Project Objectives Relative to Addressing the Vision, Objectives, and Strategies Described in the NWPPC Fish and Wildlife Program (2000)


Project Objective 1

Improve Fish Passage
Project Objective 2

Restore Channel Habitat
Project Objective 3

Restore Riparian Habitat

Vision-Related

· Restore natural ecological functions, habitats, and biological diversity
YES
YES
YES

Over-Arching Objectives
· Sustain an abundant, productive, and diverse community of fish & wildlife

· Mitigate across the basin for adverse effects to fish & wildlife

· Sufficient populations of fish & wildlife for abundant opportunities tribal trust and treaty and non-treaty harvest

· Recovery of fish & wildlife under ESA
YES
YES
YES

Basin-Level Biological Objectives
Anadromous Fishes

· Halt declining trends in salmon & steelhead populations above Bonneville Dam by 2005

· Restore the widest possible set of healthy naturally reproducing population of salmon & steelhead by 2012

· Increase total adult salmon & steelhead runs above Bonneville by 2025
YES
YES
YES

Basin-Level Biological Objectives
Resident Fishes

· Maintain and restore healthy ecosystems and watersheds, which preserve links among ecosystem elements

· Protect and expand habitat & ecosystem functions to increase abundance, productivity, and life history diversity
YES
YES
YES

Primary Habitat Strategy
Identify the current condition & biological potential of the habitat, and then protect or restore it to the extent described in biological objectives.

· Build from strength

· Restore ecosystems, not just for single species
YES
YES
YES

Primary Monitory & Evaluation Strategy
Monitor, evaluate, and apply results, and make information readily available.
YES
YES
YES

Table 2.  Compatibility and Consistency of Project Objectives Relative to Performance Standards and Actions Related to Tributary Habitat as Described in Section 9.0, Reasonable & Prudent Alternative, of the NMFS Biological Opinion (2000)


Project Objective 1

Improve Fish Passage
Project Objective 2

Restore Channel Habitat
Project Objective 3

Restore Riparian Habitat

Biological Performance Standards

· Evaluate status of stock relevant to life-stage specific performances

· Evaluate how effectively actions produce expected biological responses per actions

· Include a robust and comprehensive M& E effort
YES
YES
YES

Physical Performance Standards
· Supplement and serve as surrogates for biological performances

· Use key habitat attributes to evaluate performances of strategies & associated actions, relevant to riparian conditions, bank integrity, maintenance of channel complexity, habitat access. 
YES 
YES
YES

Objectives Related To Listed Fish Habitat Needs & Tributary Efforts1
· Water quality- Compliance with standards for spawning & rearing areas and migratory corridors

· Passage and diversion improvements- Address in-stream obstructions and diversions that interfere with/or harm listed species

· Watershed health- Manage both riparian and upland habitat, consistent with needs of the species

· Mainstem Habitat (e.g. Lower Umatilla River)- Improve mainstem habitat on an experimental basis and evaluate results
YES 
YES
YES

1/ Section 9.6.2.1, Page 9-133.

Table 3.  Project Objectives Relative to Addressing Goals, Objectives, Strategies, and/or Actions Described in the Umatilla Sub-Basin Summary (2001)


Project Objective 1

Improve Fish Passage
Project Objective 2

Restore Channel Habitat
Project Objective 3

Restore Riparian Habitat

Fish Goals

· Protect, enhance and restore wild and natural populations of summer steelhead, bull trout, shellfish, and other indigenous species.

· Reestablish runs of extirpated spring chinook, fall chinook, coho salmon, and Pacific lamprey.

· Provide sustainable ceremonial, subsistence, and recreational fisheries and non-consumptive benefits such as cultural and ecological values.
YES
YES
YES

Fish Objectives

· Reestablish and maintain an average run size of spring chinook @ 8000 by 2010.

· Reestablish and maintain an average run size of fall chinook @ 12,000 by 2020.

· Reestablish and maintain an average run size of coho @ 6000 by 2010.

· Achieve and maintain an average run size of summer steelhead @ 5500 by 2010.

· Achieve and maintain an self-sustaining populations and fisheries of Pacific lamprey, bull trout and other indigenous fishes by 2010.
YES
YES
YES

Fish Strategies & Associated Actions




Strategy 2: Protect, enhance or restore water quality to improve the survival, abundance and distribution of indigenous resident & anadromous fishes

· Action 2.1: Reduce stream temperatures by restoring or enhancing riparian vegetation, floodplain function, and increasing hyporehic and instream flows.

· Action 2.9: Monitor & evaluate efforts to improve water quality and utilize data to assist in management decisions. 
YES
YES
YES

Strategy 3: Protect, enhance, or restore instream and riparian habitat to improve the survival, abundance and distribution of indigenous & anadromous fishes

· Action 3.2: In short-term, plant native vegetation, construct pools and large woody debris in streams to provide adequate pools and cover for fish.  Maintain O&M of projects in place. 

· Action 3.3: Over long-term, implement improvements to stream geomorphic features (sinuosity, width/dept ratio, pool frequency, depth and dimensions, entrenchment, etc.) that will result in benefits to fish habitat quantity and quality.

· Action 3.4: Over the long term, restore riparian vegetation and adjacent valley bottom and upland vegetation to result in natural recruitment of large woody debris into streams.

· Action 3.8: Improve floodplain function to improve stream channel stability, hyporehic flows and instream habitat diversity.
· Action 3.11: Monitory and evaluate efforts to protect, enhance and restore instream and riparian habitats.
YES
YES
YES

Strategy 5: Improve fish passage conditions at all human-made passage impediments for resident and anadromous upstream and downstream migrants

· Action 5.2: Modify or remove culverts, bridges, grade controls and water diversion structures as necessary to improve fish passage.

· Action 5.4: Monitor river conditions and operations of passage facilities to ensure that adequate passage exists and implement adjustments as necessary to ensure efficient passage.
YES



Strategy 14: Monitor and evaluate the productivity, abundance, distribution, life history and biological characteristics of anadromous and resident fish and relationship with instream and riparian habitat conditions within the Umatilla River Basin to assess the success of management strategies

· Action 14.2: Conduct redd and carcass surveys to monitor adult salmonid spawning escapement.

· Action 14.5: Conduct biological surveys to monitor and evaluate anadromous and resident fish distribution, abundance, condition, habitat use, life history, etc.

· Action 14.7: Measure the quantity and quality of fish habitat in the basin.

YES
YES

Table 4.  Known Fish Passage Barriers below McKay (A. Sexton, CTUIR, personal communication, February, 2001)

STREAM
RIVER MILE
BARRIER TYPE
COMPOSITION
STEP HEIGHT (m)
DEGREE
RECOMMENDED ACTION

Umatilla River
1.5
Channel Modification
Concrete
0.7
Partial
Modify

Umatilla River
2.4
Irrigation Dam
Concrete
1.0
Partial
Modify

Umatilla River
28.8
Feed Canal Irrigation Dam
Concrete
1.5
Partial
Modify / Remove

Umatilla River
49.0
Vacated Irrigation Dam
Unknown
1.2
Unknown
Remove

Jungle/Windy Spring
0.1
Culvert
Steel
0.15
Partial
Modify

McKay Creek
6.0
Earthen Dam
Earth/Concrete
40
Complete
Leave

Butter Creek
7.9
Flash Boards
Wood
2.3
Complete
Modify

Butter Creek
27.2
Irrigation Dam
Concrete
1.4
Complete
Modify

Butter Creek
43.0
Irrigation Dam
Concrete
1.2
Complete
Modify

Johnson Creek Tributary of Butter Creek
0.3
Culvert
Wood
0.8
Partial
Modify

Stewart Creek
0.6
Bridge
Concrete
0.4
Partial
Modify

Birch Creek
0.5
Pipe Casing
Concrete
1.4
Partial
Modify

Birch Creek
5.0
Irrigation Dam
Concrete
1.2
Partial
Modify/ Remove

Birch Creek
10.0
Irrigation Dam
Concrete
1.0
Partial
Modify

Birch Creek
15.0
Irrigation Dam
Concrete
1.0
Partial
Remove/ Modify

W. Birch Creek
3.8
Bridge
Concrete
1.2
Partial
Modify

W. Birch Creek
3.5
Irrigation Dam
Concrete
2.1
Partial
Modify

W. Birch Creek
5.5
Irrigation Dam
Concrete
1.4
Partial
Modify

W. Birch Creek
8.5
Irrigation Dam
Concrete
Unknown
Partial
Modify/ Remove

W. Birch Creek
9.0
Irrigation Dam
Concrete
Unknown
Partial
Modify/ Remove

W. Birch Creek
?
Culvert
Steel
Unknown
Unknown
Unknown

E. Birch Creek
9.0
Irrigation Dam
Concrete
0.8
Partial
Modify/ Remove

Stewart Creek
0.6
Bridge
Concrete
0.4
Partial
Modify

This is a new table supplement that will be included in a revised Umatilla Sub-Basin Summary (2001) (pers. com. Gary James, CTUIR).

d. Relationships to other projects 
The dam notching element was collaboratively developed in consultation with the affected landowners, resources agencies, CTUIR, and other sub-basin stakeholders.  The aforementioned entities provided guidance and technical reviews and comments that tailored the project to address particular sub-basin strategies and actions and to maintain and enhance stakeholder values.  The dam notching element of the Westland-Ramos Fish Passage and Habitat Restoration Pilot Project has been encouraged by representatives of CTUIR, NMFS, and ODFW who have reviewed and provided comment to the planning and feasibility studies previously funded by this project (Harza 2000 and Harza 1999).  The irrigation districts (WID and HID) have accepted the recommendations of the fisheries resource agencies and their consultant to implement the dam notching element to achieve fish passage and bedload management objectives, based on a rigorous monitoring and evaluation program. The dam notching element preserves, complements and enhances the objectives and actions of other projects funded by the Fish & Wildlife Program (FWP) that have been previously implemented, or that are currently underway in the Umatilla Sub-Basin.  

Project #199000501 (BPA) generated a series of reports (Contor et al. 1997, Contor et al. 1996, and Contor et al. 1995) that identified the Feed Canal as the most significant impediment to upstream adult passage, particularly for adult summer steelhead and spring chinook, remaining in the mainstem Umatilla River. The strategy to notch the Feed Canal and Westland dams directly addresses and resolves the issue of impaired upstream passage at the Feed Canal.  

The Fish and Wildlife Program has made large investments to improve fish passage and screening & collection of downstream migrants at the Westland Diversion Dam (Projects #8710400, 8710402, and 8802200).  The FWP continues to fund the operation and maintenance (O&M) of Westland fish passage and downstream migrant collection facilities, and also the Feed Canal downstream migrant screening facility.  Bed load aggradations (gravel, sands, and sediments) create difficulties for these fish passage facilities at the Feed Canal and Westland Diversion dams and the head gates to the WID and HID diversion canals. The removal of the bed load aggradations at these diversion dams and head gates is an on-going O&M activity and cost, which is funded under Project #8343600.  The ODFW has identified the activity of removing bed load materials in the Feed Canal forebay and tailrace as an ‘incidental take’ issue that may negatively impact the productivity of salmonids in the Umatilla Sub-Basin (Tim Bailey, ODFW, Regional Manager, Personal Communication, April 2001).  Thus, the strategy to notch the Feed Canal and Westland Dams directly addresses and minimizes the ‘incidental take’ issue by reducing the frequency and magnitude the bed load removal activities in the Westland-Ramos river reach.  

The Westland-Ramos Project, and the dam notching element in particular, complements the habitat improvement projects (Projects #198710001 and #198710002) in the sub-basin above Feed Canal by enhancing the survival rates and productivity of listed and unlisted salmonid species that are transitory through the Westland-Feed reach either as upstream migrating adults, or as downstream emigrants.  The M&E program of the Westland-Ramos Project will provide supplementary information/data that complements the objectives and tasks funded under Project #199000501.  

Two new sub-basin projects, Project #22050 (Habitat Diversity in Alluvial Rivers) and Project #22010 (Winter Artificial Recharge to Cool Rivers) were recently approved for funding under the Innovative Projects Program (FWP).  Based on the review of aforementioned project’s objectives and associated actions, the objectives and dam notching action of the Westland-Ramos Project will not impede or negatively impact the proposed outcomes of these projects.  WID consultants discussed the inter-relationship of the Westland-Ramos Project and Project #22050 with CTUIR technical staff (4/5/01 Meeting at CTUIR offices), and the CTUIR staff did not foresee any conflicting objectives and actions of the projects.  In fact, the study area of Project #22050 is immediately upstream (~2000 yards) of the Feed Canal Dam.  The dam notching action may improve the perirheic characteristics of the floodplain (the river will initiate headcutting upstream of the Feed dam and seek a stable equilibrium following notching of the dam).

Consultation and collaboration will be continued on-going and frequently with the affected landowners and irrigation districts, resources agencies, CTUIR, and other appropriate stakeholders through all subsequent phases (Design, Construction & Implementation, O&M, and M&E) of the Project.  The purposes of these collaborative activities are to complement and enhance other FWP and non-FWP projects; and to maintain consistency with the vision, goals, objectives, strategies, and actions set forth in the frameworks of the Umatilla Sub-Basin Summary, Fish & Wildlife Program, and the Prudent and Reasonable Alternative of the FCRPS Biological Opinion.
e. Project history (for ongoing projects) 

Not applicable.

f. Proposal objectives, tasks and methods
Objective 1.  Restore unobstructed fish passage at the Feed Canal Dam and eliminate migration delays by September 2003.

Task a  Conduct engineering final design and obtain required permits (October 2001 – June 2003).

Method Planning and engineering feasibility studies were commissioned and supported by Westland Irrigation District (WID) and also supported by Hermiston Irrigation District (HID).  The feasibility study is attached as an Appendix (Appendix - Feasibility Study Text Link – For a complete list of links to the Feasibility Study, see page 24.).  These studies, along with solicitation of landowner and other sub-basin stakeholder support, constitute an important prerequisite to development of final design.

Final design for notching the Feed Dam would follow general engineering practices.  Design would follow up on the feasibility studies presented in Harza 2000 (see Appendix - Feasibility Study Text Link – For a complete list of links to the Feasibility Study, see page 24.).  More detailed surveys would be required on site to verify dimensions and elevations of facilities, topography and existing channel, and to derive better estimates of remove and fill quantities.  Geotechnical investigations would also be conducted to confirm parameters for foundation design.  Hydraulic analyses for existing and proposed conditions include HEC-RAS analysis for tailwater conditions and forebay analysis for high flow conditions to develop analysis of potential flood impacts.  Sensitivity analyses would also be performed using HEC-RAS for variability of low flow rating curves.  For lower flow design conditions critical elevations of the W-weir would be set to ensure that diversion and fish passage requirements would be met.

Milestones at 30%, 60% and 90% design would be reviewed in consultation with agencies (BPA, NMFS, ODFW, BOR, etc.) and with other project stakeholders in order to meet federal, state, and local regulatory requirements.  Permitting and construction bid documents are included as part of this task.

Critical assumptions for this design include verification of a stable channel form appropriate to the valley type in order to replicate design bankfull dimensions to which the notch would be cut.  Another assumption is that the W-weir structure meets the needs of the project for providing diversion flow and not adversely impacting flood conditions.  If design indicates that a W-weir design is not suitable then a fallback alternative would be to use a rubber dam and fishway. 
Task b  Implement dam notch and restoration features (July 2003 – September 2003).

Method  Work under this task would include the following categories:

· General: mobilization, care and diversion of water, and site restoration;

· Diversion modifications:  dam notch demolition and construction of diversion structures;

· Channel construction:  excavation and embankments; and,

· Riparian construction:  revegetation of approximately 3 acres using native stock.

Implementation utilizes the following proposed modifications:

Notch Dam – Notching the dam crest creates a defined channel through the dam.  Presently, the channel’s approach to the dams can change over time, even season to season.  Sediment carried by the river is trapped behind the dam face, creating a broad sediment wedge, locally elevating the channel bed.  The river responds by shifting its channel, and thereby changing its approach to the dam.  Hence, the channel below the dam is not stable and can vary in time and space.  With a notch in the dam, the river channel is fixed in its approach through the dam.  In turn, the channel immediately below the dam is fixed, and design and implementation of channel-stabilizing efforts are far more likely to succeed.

Notching the dam first requires that the crest elevation across the entire length of the dam approximates the level of the sediment wedge behind the dam.  Next, the dam is notched to the design dimensions of average bankfull width and depth, which preliminarily were calculated for the stable channel form at 87 feet and 6.2 feet respectively.  Grade control will be achieved with instream structures such as W-weirs and cross vanes (see Drawings 6 Link and Drawing 12 Link).  Following construction and installation of the upstream grade control weir, the channel is allowed to headcut its way to equilibrium upstream.

W-Weir Diversion – To compensate for notching the dam, a W-Weir is proposed as the alternative structure to provide diversion flows for the Feed Canal.  The W-Weir diversion would include a W-Weir, an “in-river” diversion channel, and a sluice gate (see Drawings 6 Link and Drawing 9 Link).  Because the low point(s) on the crest of W-Weirs are set at the same elevation of the riverbed, it necessarily would be located upstream of the Feed Canal Diversion to still provide the required forebay level at the diversion headworks.  The W-Weir would also act as a grade control structure.

Because the low-points of the W-Weir would be set at the “natural thalweg” of the river, there consequently would not be a physical barrier to upstream migration.  Although core velocities through the W-Weir may exceed the swimming capabilities of upstream migrants during high flows, the cross-sectional velocity gradient of W-Weirs is characteristically steep.  Therefore, perimeter velocities would remain low and navigable by the target species.  (Note: An unpublished study by B. Rosgen compared vertical velocity profiles through a W-rock weir, a rock vane, and a control cross section that had no rock structures.  The study showed that the W-weir had the highest maximum velocity and higher mean velocity than the control, but created deep backwater eddies in which fish could “hold.”).  

An “in-river” diversion channel would connect the W-Weir to the headworks, effectively extending the Feed Canal upstream to the W-Weir.  The diversion channel would be created by constructing a berm parallel to the right bank of the river between the W-Weir and the diversion headworks.  Assuming normal flow conditions, a depth of 2.3 feet and negligible backwater effects at the headworks, it was estimated that a trapezoidal channel with a 30-foot bottom width, 1.5:1 sideslopes, and a 0.0013 channel slope will have the capacity for the 245 cfs design diversion flow.

A sluice gate would be located at the downstream end of diversion channel, adjacent to the left abutment of the headworks structure.  The sluice gate would allow for removal of accumulated bedload material in the vicinity of the headworks.  This would be accomplished by opening the sluice gate to increase flow velocities upstream and consequently flush sediment deposited in front of the headworks.  The funneling effect of the tapered diversion channel along the headworks would also help increase velocities as flow approaches the sluice gate during sluicing operations (see Drawing 9).  The gate would also add an additional means of flow and water surface control at the headgates.

Task c  Develop and implement monitoring experimental design; monitor implementation and effectiveness.

Method  This task would be a cost share between BPA and Westland Irrigation District (WID). WID would fund the development of the monitoring plan and experimental design in year 2002 (approximately $30,000), and in out –years would support approximately $25,000 per year for monitoring, analyses and reporting.  BPA is requested to fund $30,000 for a study that would establish biological and physical baseline data for the monitoring and evaluation program.

Key elements of the WID-funded monitoring plan include radio tagging of steelhead and spring chinook to determine effectiveness for meeting objectives to increase the numbers of fish passing and decreasing the passage time through the Feed dam location. Another key element is to monitor channel response between the dams to evaluate how well the channel seeks equilibrium.

A preliminary plan has been developed for monitoring and evaluating performances of fish passage, channel response to proposed modifications, and riparian treatments relative to attributes, objectives, methodologies, and sampling frequency (Tables 5 and 6).  The final M&E plan will be developed in consultation and cooperation with WID/HID, CTUIR, ODFW, NRCS, and other regional/sub-basin resource agencies.  The final plan will include the framework and process (information feedback ‘loop’) for analyzing attribute measures, generating conclusions, supporting decisions, and implementing adaptive actions relative to physical and biological performances of the project.  Information derived from the performance evaluation will be generally used for the following actions: 

· Determination and implementation of project operation and maintenance requirements (O&M),

· Adaptation of design components to improve project performance, and

· Transference of data and technology to the region/sub-basin for design of future projects.  

Table 5.  Attributes, Objectives, Methods, And Sampling Frequency For Monitoring In-Channel Treatments And Fish Habitat Quality (Source: Harza 2000).
Attribute
Objective
Methodology
Frequency

Vertical channel stability
Determine whether the channel is vertically stable; determine rate, magnitude, and direction of vertical change.
Establish and measure permanently monumented cross-sections on each of at least a riffle and pool segment.  Include floodplain, terrace, and active channel.  In establishing cross section, include installation of toe pin and scour chain.  Provide vicinity map, detailed site map, and upstream and downstream photographs.
Annually, during low flow conditions.

Lateral stability
Determine the rate of lateral migration due to bank erosion; determine rate, magnitude, and direction of lateral change.
Install bank pins at sites established for vertical stability (at pools on outside bend of meanders and in straight riffle reaches).
Annually, during low flow conditions, and periodically following a 2-year storm.

Bed material size distribution
Observe shifts in bed material size distributions.
Measure using Wolman (1954) pebble count method in transects established for vertical stability.
Annually, during low flow conditions.

Wetted channel width to depth ratio. 
Determine if river flows are becoming concentrated into a narrower and deeper channel during low flow conditions.
Establish a permanent transect to monitor wetted width and depth over time.
Annually, during low flow conditions.

Percent habitat type by area and volume as well as pool quality.
Determine whether the habitat improvement structures have increased habitat type diversity over time.  Determine the quality of created pool habitat.  (Residual Pool Depth).
Inventory fish habitat in the study reach using guidelines presented in USFS (1995), Moore et al. (1993), or similar methodology.
Annually, during low flow conditions.

Percent total in-stream cover and cover type.
Determine if habitat improvement structures (in-channel and riparian improvements) are providing useable cover for anadromous fish populations.
As part of the habitat surveys, determine percent useable cover for each habitat unit and total cover for the entire survey reach (USFS 1995).
Annually, during low flow conditions.

Percent area and rating of the quantity and quality of all substrate types.
Determine if habitat improvement structures are creating diverse substrate types.  Are substrate types changing over time?
As part of the habitat surveys, estimate percent substrate type for representative habitat units (riffle/pool tailouts) in the survey reach.
Annually, during low flow conditions.

Macro-invertebrate diversity and relative abundance
Determine if habitat improvement structures are creating diverse habitat types for other macro-invertebrate groups (species diversity) and to which overall abundance is increasing.
Sample various habitat units (pools vs. riffles) for macroinvertebrate diversity and abundance using kick nets and/or Surber sampler (ABA 1996).
Annually, during low flow conditions.

Fish species and lifestage presence and relative abundance.
Determine effectiveness of restoration activities on fish populations.
Monitor fish spawning activity and fingerling production in the survey reach.  Spawning surveys and juvenile snorkel surveys (or electro-fisher sampling).
Annually or biannually during low flow conditions and periods of adult spawning.

Table 6.  Attributes, Objectives, Methods And Sampling Frequency For Monitoring Riparian Habitat Treatments (Harza 2000).

Attribute
Objective
Methodology
Frequency

All plantings
Determine stability of bioengineered features and overall success of revegetation efforts, especially in relation to potential to provide shade.
Visual inspection of entire reach; photo-documentation at permanently established photo-points.
Visual inspections monthly and ASAP after 2-yr. or greater storm event during Year 1; Photos quarterly during Year 1; then annually in October

Willow fascines and brush layers
Determine percent survival, percent cover; identify maintenance (e.g., irrigation, protection from animal damage, disease, competition from weedy invasive plants) and/or replacement needs.
Visual estimates of survival and stem density for each layer for each 100-foot segment of planted reach; calculate trends on each subsequent visit.
Quarterly in Year 1; then annually in October

Cuttings, live-stakes and rooted stock
Determine percent survival, percent cover; identify maintenance and/or replacement needs.
Mark 10 percent of planted material using color-coded metal stakes.  Use total of live marked plants in relation to number of original marked plants to determine percent survival on each subsequent visit.
Quarterly in Year 1; then annually in October

Seeding/sod
Determine percent cover; identify maintenance and/or replacement needs.
Mark permanent plots to cover minimum 1 percent of planted area; estimate percent cover; note plant condition, note noxious weeds on each subsequent visit.
Quarterly in Year 1; then annually in October

Task d  Conduct operations and maintenance (O&M) activities at facilities per feedback recommendations from monitoring and evaluation.

Method  O&M has been budgeted at an estimated 3% annually of total project costs.

Objective 2  Minimize bedload removal activities (that pose incidental take of listed and non-listed salmonid species)

In general, tasks and methods associated with this objective parallel those of objective 1, except that notching and modifications would also be applied to the Westland dam. This action is necessary to route bedload past the Westland fishway structure. The fishway at Westland would be retained as part of the design.  In addition, structures downstream of the Westland dam would be constructed to ensure that flows meet the needs of the bypass facilities and that the flows transition into the existing downstream channel without altering its present configuration.

g. Facilities and equipment
No special or high-cost equipment would be purchased with project funds.  The use of heavy machinery for the modification of the Wetland and Feed dams and placement of instream structures would be subcontracted.  Equipment and instruments used in the monitoring tasks would likewise be subcontracted.
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Mike Wick- Project Manager & Corporate Sponsor

As manager of the Westland Irrigation District, Mike is the sponsor and Project Manager.  He would be funded in this proposal at 0.25 FTE.

The following persons are not requested to be funded in this proposal.

Ron Costello- Project Facilitator

Ron Costello is a fisheries scientist with over 30 years experience in programs and projects encompassing the research, enhancement, assessment and management of water and fisheries resources.  Ron was a key facilitator in the development of the planning and feasibility studies related to this project.

Craig Cooper- Project Geomorphologist

Craig Cooper provides resource investigations, design and management for stream channel restoration and fish habitat enhancement projects.  Craig was responsible for managing the feasibility study related to this project.

Craig Garric- Project Engineer

Craig Garric is a civil engineer specializing in fisheries and water resources engineering.  As a project engineer, Craig would participate in the final design and contract document preparation.  Craig was project engineer for the feasibility study related to this project.

Bing Shi- Project Scientist

Dr. Shi has worked in the field of fisheries sciences and biometrics for more than 15 years.  His experience includes designing and executing fish population surveys.  He has provided statistical advises on experimental, survey, and sampling designs fro various studies.  Dr. Shi would be responsible for helping develop the monitoring plan and experimental design for this project.

R. Michael Wick

Manager, Westland Irrigation District

Manager, Fish Facilities Operations and Maintenance

Employment

January 2001 – Present

Westland Irrigation District

Stanfield, Oregon

District Manager (1.0 FTE)

Fish Facilities Operation and Maintenance Manager (0.5 FTE)

Oversee and direct district activities related to O&M of fish passage facilities

Oversee and direct district activities related to maintenance of juvenile and adult salmon and steelhead trapping facilities.

Oversee and direct district activities related to maintenance of spawning and acclimation facilities.

Serve on Umatilla technical work group

Serve on Umatilla river operations group.

Develop maintenance schedules and techniques for maintenance program on fisheries related sites and equipment.

March 1992 – December 2000

Self employed, Agri-Business Production and Marketing

Developed Operation and Maintenance Procedures

Directed and Supervised Production

Developed and Implemented Marketing Program

Developed and Implemented Safety Program

Created Budget for Production & Operations and Maintenance

April 1987 – February 1992

Manager, Western Empires Corporation

Similar Duties as above

Education

Bachelor of Science

Oregon State University, 1982

RESUME OF RONALD JAMES COSTELLO

PROJECT FACILITATOR

Summary Of Qualifications And Skills
**
Fisheries scientist with experience in programs & projects, encompassing the research, enhancement, assessment and management of water and fisheries resources.

**
Comprehensive expertise in program/project planning, management & facilitation, encompassing budgeting & cost control and standards of performance for projects & personnel.

**
Skilled in liaison & public relations for programs and projects, involving private, state, federal and tribal governmental entities.

Education
1971

Bachelor of Science
University of Washington, Seattle, Washington; Degree in Fisheries.

1977

Master of Science
University of Washington, Seattle, Washington; Degree in Fisheries Science.

Assignments History

Northwest Water Resources Advisory Services (1971 - Present).
Operated and managed independent consulting business (sole proprietorship) over a 29-year period.  Provided consulting services to variety of clients in the private, public and tribal sectors relative to project management and technical research tasks.

Harza Engineering Company (1997-1999).
Employed as the Senior Scientist assigned to project management and business development responsibilities for the environmental sciences and engineering groups of the Harza Northwest office in Bellevue, Washington. Involved with project management and technical tasks (scientific & engineering) related to environmental and ecological issues. 

British Petroleum Nutrition North America (1987-1991).
Employed as the Marketing and Sales Manager of Moore Clark USA (subsidiary of British Petroleum Nutrition) for North American Operations (Pacific Coast of the U.S., Mexico, and Central America); managed and facilitated marketing & sales program for aquaculture feed products, supplied to private and governmental entities of the Northwest Pacific Coast region; developed and implemented plans & research activities, with respect to creating new market sectors and product lines.

Yakima River Basin Irrigation Districts (1984-1987).
Employed as a fisheries advisor to the managers and boards of directors of eight irrigation districts, with respect to the Yakima Basin Water Enhancement Program, the Columbia Basin Fish & Wildlife Program (Section 900, NW Power Planning Council). Served as irrigation representative to miscellaneous ad hoc fisheries committees; provided scientific/policy analyses & recommendations to the irrigation districts with respect to minimizing & alleviating perceived impacts of fisheries activities within the Yakima Basin; and facilitated coordination & communication between the irrigation districts and fisheries entities (federal, state and tribal).

Southern Southeast Regional Aquaculture Association (1978-1979).
Employed as the General Manager of the corporation; implemented policy and strategic plans set forth by the Board of Directors of a private non-profit fisheries corporation in Alaska; administered and directed planning & operational activities; managed supervisory personnel delegated with managerial & technical functions of the corporation's regional enhancement program.

Small Tribes Organization of Western Washington (1974-1977).
Employed as the Fisheries and Water Resources Director; administered a program that assisted thirteen small Indian tribes in the implementation of the Boldt Decision (Indian Treaty Fishing determination); coordinated and facilitated fisheries related activities between these Tribes and governmental agencies (federal, state & tribal); supervised technical advisors providing assistance in harvest management and enhancement of tribal fisheries resources; provided reports and assessments of tribal fisheries resources, with respect to economic development & utilization of said resources.  

Craig Cooper, Fluvial Geomorphologist

Degree: Master of Science, Geological Sciences, Western Washington University, 1994
Bachelor of Arts, cum laude, Business Administration, University of Washington, 1986

Continuing Education: River Restoration and Natural Channel Design, Level IV training with Dave Rosgen, 1998; Washington State Watershed Analysis Qualified, 1996

Current Employer: Harza Engineering Co., Bellevue, Washington (September 1993 to present)

Current Responsibilities: Mr. Cooper provides resource investigations, design, and management for stream channel restoration and fish habitat enhancement projects.  Mr. Cooper is presently managing several river restoration design projects within the Columbia and Snake River basins that would provide significant benefits to anadromous fish habitat by restoring a stable channel form and function.  His recent work has also supported assessments of fish habitat in urban watersheds, in watersheds proposed for timber harvest, and in streams with existing and proposed hydroelectric projects.

Previous Employment: USDA Forest Service, Mount Baker – Snoqualmie National Forest (Grant; 1992 – 1993).

Recent Project Experience:

Umatilla River Restoration, Oregon, U.S.A., Westland Irrigation District.  Project manager for an engineering feasibility study and preliminary channel design to restore approximately 7,000 feet of river.  The study tests the feasibility of notching two existing low head diversion dams as a key element in providing a stable channel form.  Design goals include maintaining diversion capacity, reducing impacts to adjacent landowners from flood flows, and significantly improving salmonid habitat diversity and complexity for all life stages.  Channel restoration design goals utilize natural stability concepts to achieve a lasting stable channel form in plan and profile appropriate to the valley setting, hydrologic regime and sediment transport requirements.

Umatilla River Restoration, Oregon, U.S.A., Westland Irrigation District.  Technical lead for providing basin-wide demonstration river restoration plan through one-mile reach of river with two diversion dams.  The plan describes four alternatives for river and habitat restoration based on natural stability concepts appropriate to the morphological potential of the river within the valley type.  Developed alternatives to restore the river to its natural form and function, including: stabilize the stream channel, manage gravel, improve riparian buffer width and complexity, reduce water temperatures, and increase instream habitat diversity.  Each of the alternatives is designed to meet criteria identified by U.S. Bureau of Reclamation, Tribes, and state and federal fishery review agencies in terms of benefits to anadromous fish and ecosystem integrity.  

Lostine River Salmonid Passage Enhancement, Oregon, U.S.A., Bonneville Power Administration.  Technical lead to develop conceptual design alternatives to improve passage of adult spring chinook and bull trout through a 2-mile reach of the Lostine River near Lostine, Oregon during low flow and high irrigation demand seasonal immigration period.  Obstacles to salmonid migration include a one-mile channelized reach of river and three irrigation diversion structures that do not meet current fish passage criteria.  Design goals for the channel include restoration of natural form and function, creation of low flow channel using native materials to create and maintain stability, reduction or maintenance of present flood elevations, and creation of instream habitat complexity.

Garden City / Lowden 2 Fish Passage Enhancement and Diversion Consolidation, Washington, U.S.A., Bonneville Power Administration.  Lead geomorphologist for the design to consolidate two seasonal irrigation diversions into a single, permanent diversion.  The design includes restoration of 1,300 feet of river channel, new downstream fish screen and bypass facilities, new fish ladder, and various off-channel improvements. (Ongoing – construction to begin summer, 2001).

Craig Garric, P.E.

education:  MSCE, Washington State University, 1991; BSCE, Washington State University, 1989

Professional Engineer:  Washington, 35171, 1998; Oregon, 65125PE, 2000

current employer, position and Responsibilities:

Civil / Fisheries Engineer, HARZA Engineering Co., Bellevue, Washington (June 1996 - Present)

Civil engineer specializing in fisheries and water resources engineering.  As a project engineer and project manager, participates in the entire project cycle from planning, feasibility studies and preliminary design to final design, contract document preparation (plans, specs, cost estimates, etc.) and construction monitoring and inspection.  Responsibilities also encompass client and stakeholder consultation, field data collection and analysis, and both budget and schedule preparation and monitoring.

previous employment:

Civil / Hydraulic Engineer, Montgomery Water Group, Inc., Kirkland, WA (Mar. 1996 - June 1996)

Civil / Hydraulic, Klohn Leonoff, Inc., Kirkland, WA (Aug. 1991 - May 1993)

expertise:  Analysis and design for a variety of water-resource related projects including the following:  natural river and stream restoration, surface water diversions, fishways, culverts, weirs, and spillways.  Professional focus on fisheries and habitat related projects including stream and river habitat restoration and enhancement, and fish passage, fish screen and hatchery facilities.  Relevant computer experience includes HEC-RAS, DAMBRK, Cybernet, Flow Master, Culvert Master, and AutoCAD R14.

recent project EXPERIENCe:

Garden City / Lowden 2 Fish Passage Enhancement and Diversion Consolidation, Bonneville Power Administration, Washington, U.S.A.  Project engineer for the design to consolidate two seasonal irrigation diversions into a single inflatable rubber-dam diversion.  The design also includes restoration of 1,300-feet of river channel, new downstream fish screen and bypass facilities, new fish ladder, and various off-channel improvements.  (Ongoing - construction begins summer, 2001)

Umatilla River Restoration Feasibility Study, Westland Irrigation District, Oregon, U.S.A.  Project engineer during feasibility study for the restoration of the Westland/Ramos reach of the Umatilla River.  Specially, performed preliminary hydraulic analysis, design, and cost and quantity estimates for restoring over a mile of unstable river channel, notching the Westland and Feed Canal diversion dams, effectively replacing the Feed Canal dam with a W-weir diversion structure.  (2000)

Modoc NWR – Dorris Canal Diversion Modifications, US Fish and Wildlife Service, Oregon, U.S.A.  Performed hydraulic analysis of existing and proposed conditions of Parker Creek and Dorris Canal in the vicinity of the diversion.  Designed of 155-foot roughened fishway with vertical-slot flow control structure.  Developed conceptual level design of fixed, flat-plat fish screen facility.  (2000)

Hofer Dam Fish Passage Improvement Study, Bonneville Power Administration, Washington, U.S.A.  Project engineer for the preparation of a study to explore various alternatives for improved upstream and downstream fish passage at a low head irrigation diversion dam.  The study included preliminary hydraulic analysis, design and cost estimates of five alternatives.  (1999)

Maplewood Creek Fish Channel, City of Renton, Washington, U.S.A.  Project engineer for the preliminary and final design of a new 1,500-foot “natural-channel” fishway through an existing golf course.  Also designed a concrete flow-splitter structure, 11-step fish ladder, and modifications and enhancements for a 500-foot reach of an existing creek channel.  (1998)
YUNBING (BING) SHI, Ph.D.

EDUCATION

University of Washington, Seattle, USA, Ph.D., Fisheries Science, 1994
University of Washington, Seattle, USA, M.S., Fisheries Science, 1987
Shanghai Fisheries University, Shanghai, PRC, B.S., Fisheries Engineering, 1982

Professional positions

1993 – present  Fishery Biologist/Biometrician,  HARZA Engineering Company, Bellevue, Washington USA

1993 Fish Biologist II, Washington Department of Fisheries, Olympia, Washington, USA.

1986 – 1993  Graduate Research/Teaching Assistant,  School of Fisheries, University of Washington, Seattle, Washington, USA.

1982 – 1984  Instructor and Research Associate, Shanghai Fisheries University, Shanghai, PRC.

KEY QUALIFICATIONS:

Dr. Shi has worked in the field of fisheries sciences and biometrics for more than 15 years.  His experience includes designing and executing fish population surveys, designing fish sampling gear and studying juvenile fish and crustacean recruitment and recruitment success in relation to estuarine and marine environments.  Dr. Shi has provided statistical advises on experimental, survey, and sampling designs for various studies.  He has setup and executed instream and reservoir water temperature modeling for various projects.  He has participated in Ecosystem Diagnostic and Treatment (EDT) modeling to facilitate basin plan alternative selection.  He has partaken in fish habitat enhancement monitoring and evaluation.

recent accomplishments

Twin Falls Project (CHI), Washington, USA.

Monitored and statistically evaluated effectiveness of fish habitat enhancement.  Monitored and investigated the impact of reduced minimum instream flow on the salmonid population.  The results of the studies were applied to an adaptive decision-making in terms of continuing fish habitat enhancement and flow releases in the project bypass reach.

Cowlitz Relicensing Project (Tacoma Power), Washington, USA.

Designed and implemented a bioprogramming model to optimize Cowlitz Salmon and Trout Hatchery complex smolt production, made recommendations on hatchery operation based on the results of the bioprogramming model.

Designed and carried out predator control study that includes survey design, sampling gear selection and modification, data analysis, and report.  The result of the study will be used in predator control management.

Setup and calibrated CE-QUAL-W2 water temperature model.  Investigated the effects that different proposed project facilities (surface collector) and operation (drawdown) would have on temperatures in project reservoirs, the mid- and lower-Cowlitz River.  
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