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Santiam Water Control District Fish Screen and Passage Project:
Provide Fish Screen for Santiam Power Canal, North Santiam River near Geren Island (Stayton Island), Decommission Two Fish Ladders, and Provide Tailrace Barrier for Upstream Fish Passage

Section 9 of 10. Project description

a. Abstract 
The North Santiam River has important populations of fish resources listed under the Endangered Species Act (ESA):  Oregon Chub (Endangered), Winter Steelhead (Threatened), and Spring Chinook (Threatened).  In addition to the listed species, important runs of Fall Chinook and Summer Steelhead are present.

The Santiam Water Control District (SWCD) operates Upper and Lower Bennett Dams, near the City of Stayton, Oregon in cooperation with the City of Salem.  The dams are approximately 5 feet high and have fish ladders.  In addition to these fish ladders, the SWCD operates 3 additional fish ladders on or adjacent to the Power Canal that diverts flows from the North Santiam River (by Upper and Lower Bennett Dams) for domestic, irrigation, and hydropower uses.  In addition, the Power Canal is an unscreened diversion.

The SWCD has designed a plan to decommission two of the marginally used fish ladders in the Power Canal after a tailrace barrier is constructed to prevent fish from entering the downstream end of the Power Canal.  In addition, the SWCD has designed a fish screen to prevent fish from entering the Power Canal, and a fish bypass for fish to be returned to the North Santiam River.  The tailrace barrier and fish screen have been in design for the past two years and are now at the 95% stage.  The design studies have evaluated the biological, hydraulic, and structural conditions where the screens and tailrace barrier would be sited.  The evaluation was undertaken in consultation with ODFW and NMFS.  

Based on the engineering and fisheries characterization evaluation of the Power Canal, SWCD determined that construction of a fish screen, decommissioning of two ladders, and installation of a tailrace barrier would enhance fish passage for both upstream and downstream migrating fish on the North Santiam River.  

The SWCD has continued to design the fish screen and tailrace barrier in consultation with the resource agencies and anticipates a 100% design in early 2002.  SWCD anticipates bid solicitation during 2002 with construction in 2002 and 2003.

The new fish screen and tailrace barrier will be monitored and evaluated once construction is completed for two years (FY 2004 and 2005).  

b. Technical and/or scientific background
Upper and Lower Bennett Dams are key operating components of the Santiam Water Control District (SWCD), City of Salem, and City of Stayton. Upper and Lower Bennett dams divert water to the SWCD’s intake for the Power Canal and for the City of Stayton domestic water supply.  Upper Bennett Dam diverts flows to the Geren Island Water Treatment Facility for the City of Salem.  The City of Salem’s intake structure for this facility is located on the north channel of the North Santiam River between Upper and Lower Bennett Dams.  

Fish passage (upstream migrating adults and downstream migrating juveniles/smolts) at the Power Canal has been an ongoing problem because of the false attraction to a man-made tailrace canal and inadequate fish screening protection.  The pool and weir fish ladder on the Power Canal has high maintenance associated with the ladder, and the necessity to make frequent changes in the weir boards to attempt to achieve optimum conditions for fish passage given the condition and design of the ladder.   Although most of the adult fish use the fish ladders at Upper and Lower Bennett Dams, some fish do use the ladders in the Power Canal.  The project will eliminate fish attraction to a man-made channel and keep the fish in the North Santiam River.

The Power Canal also is used by downstream migrating fish.  Fish are entrained into the Power Canal and are subjected to several diversions in the Power Canal.   The installation of a fish screen will eliminate a long-term problem of entrainment that resulted in mortality or injury of fish.

Another element of the project development is to pass some percentage of flow to the South Channel (below Upper Bennett Dam) to supplement normal low flows during summer months.  Although the flow amount has not been determined, SWCD has been in consultation with the resource agencies to develop a plan.

c. Rationale and significance to Regional Programs
The proposed fish screen installation is consistent with the ODFW Fish Management Plan for the Santiam and Calapooia Subbasin (ODFW 1992).  The plan cites passage problems for juvenile and adult salmon and steelhead. The plan identifies improvement of upstream and downstream passage at Stayton as a “high priority”.  The improvements proposed by the SWCD are consistent with Policy 1 which states ODFW shall promote habitat improvements necessary to achieve objectives for management) and Policy 4 that states that potential losses of fish production from habitat alteration shall be prevented or reduced to the extent possible.  Action 1.1 for Objective 1 (Restore, maintain or improve upstream and downstream passage for fish at water diversions, dams, culverts, and other artificial obstacles) specifically states working with facility operators to improve passage. 

The project proposed by the SWCD has the approval of the NMFS and ODFW Fish Passage and Screening Program.  These agencies are actively participating with the SWCD to review and approve designs.

The proposed improvement is also consistent with the Willamette River Initiative (WRI).  According to the WRI, Spring Chinook are considered extinct except for the populations in the McKenzie River and Santiam River.  Recommended Action 12 of the WRI is to “improve both upstream and downstream fish passage at dams, culverts, and water diversions.”

d. Relationships to other projects 
The proposed fish screen and tailrace barrier project is related to a separately submitted proposal to BPA to address fish ladders (2) at Upper and Lower Bennett Dams on the North Santiam River.  The related project proposal was submitted by the City of Salem.  The projects proposed by SWCD and City of Salem are closely tied together to address the fish passage issues in The Geren Island (Stayton Island) complex.

The proposed project is not related to other BPA projects in the vicinity.

e. Project history (for ongoing projects) 

(See: Section “b” above)

f. Proposal objectives, tasks and methods
The goal of the project is to protect a large cross section of fish resources including endangered and threatened species.  The project protects fish from entering the Santiam Water Control District’s canal system by screening incoming water from the North Santiam River and providing a barrier from up-migration into the tailrace of the canal.

The target anadromous species are:  Winter Steelhead, Summer Steelhead, Spring Chinook Salmon, and Fall Chinook Salmon.  Other species, such as Coastal Cutthroat, Oregon Chub, and Resident Trout also will be benefited.

To accomplish this goal, work has been divided into five areas:

1. Planning 

2. Design

3. Construction

4. Maintenance, and

5. Monitoring

1.  PLANNING (this task has been completed by the SWCD) 

Objective 1.  Planning for Fish Protection.
a. Stakeholder and agency input:

Input from key project stakeholders and agencies was initially solicited by the Santiam Water Control District to try to determine the environmental and financial constraints surrounding the project.  The City of Stayton, the City of Salem, key water users, and key property owners were all contacted regarding project input.  NMFS and ODFW, the primary agencies providing directive regarding the project, were also contacted for initial program guidance and input.

b. Develop alternative analysis:

A subconsultant was employed by the Santiam Water Control District to incorporate input from the stakeholder and agency meetings into an alternative analysis.  This document, titled “Santiam Water Control District Fish Screening and Passage Project Concept Paper” served as the basis for District and agency consideration of viable alternatives for protection of fish in the District canal system.

c. Solicit selected alternative:

Upon consideration and review of the Concept Paper by the agencies, the National Marine Fisheries Service and the Oregon Department of Fish and Wildlife unanimously selected the preferred alternative to be further refined and developed in the design phase.  

2.  DESIGN (Section 4 of 10)

Objective 2.  Design of Fish Protection Facilities.
Design for the Santiam Water Control District must involve careful consideration of technical issues to address the protection and passage of fish.  The screen will be among the largest in the Pacific Northwest, passing as much as 1,050 CFS.  

a. Data gathering:

Data will be gathered for the project from a variety of sources including NMFS and ODFW screening criteria, focused NMFS design criteria for fish by-pass return chutes and tailrace barriers, field survey, flow criteria from the District, the agencies and key stakeholders, and technical sources.

b. Agency input:

Input from the agencies obtained through the planning phase will be incorporated into the framework for design.  Input from the agency biologists and agency screening experts will be essential in developing the preferred alternative.

c. Refine alternative:

The selected alternative will be refined to meet the constraints posed by field information and agency input.  

d. Perform preliminary design:

A preliminary design will be prepared in accordance with the refined alternative concept.  This preliminary design will be distributed to the District, the agencies and key stakeholders for critical input.

e. Input from agencies and stakeholders:

A meeting or series of meetings will be held to review input received from the preliminary design phase and to solicit any additional input.  The comments will be documented and incorporated into the final design documents.

f. Perform final design:

Final design documents will be prepared incorporating the comments and input from the preliminary design meeting(s).

3.  CONSTRUCTION (Section 5 of 10)

Objective 1.  Construction of Fish Protection Facilities.
a. Select methods:

The Santiam Water Control District has a variety of resources available for the effective construction of the final project.  Some of the work may be performed by the District by its own forces whereas it is expected that the largest portion of the work will be performed by a contractor selected through the public bidding process.

b. Perform public bidding process:

A contractor will be selected through the Oregon public bidding process.

c. Perform construction:

Construction for the project will be scheduled in conjunction with the fish spawning and migration windows provided for by the agencies.  In-water work will include the construction of the fish return by-pass from the screen to the North Santiam River and the leading edge of the tailrace barrier where the District’s canal returns flows to the North Santiam River.  These locations will be given special priority in the bidding documents and construction process.

It is anticipated that the entire project will take approximately 5 to 7 months to complete.  Construction will be directed and observed by the SWCD and its subconsultant.

d.
Prepare operation and maintenance manual:

An operation and maintenance manual will be prepared by the Contractor and the District’s Subconsultant to address typical operation and maintenance criteria for the completed facility.

4.  MAINTENANCE (Section 6 of 10)

Objective 1.  Operate and Maintain Fish Protection Facilities.
a.
Operate and maintain facilities:


Operation and maintenance of the facility will be performed in accordance with the operation and maintenance manual.  Key considerations will be the heavy leaf loading found annually in the North Santiam River.  This leaf loading will cause the trash rack and screen wiping assembly to be key components of the successful operation of the screen.   

5.  MONITORING (Section 7 of 10)

Objective 1.  Monitor and Evaluate Effectiveness of Facilities.
a.
Fish Screen:


The fish screen, fish bypass, and tailrace barrier will be monitored to evaluate the effectiveness of the system to bypass fish and to prevent adults from entering the tailrace.  Monitoring of the fish screen will consist of direct observations of the screen to determine if impingement is occurring.  In the instance impingement is observed, evaluations of longitudinal distribution of velocity across the screen (the most likely cause of impingement) will be made to determine the reason for the impingement and measures necessary to correct the problem.

b.
Fish Bypass:


The fish bypass will be monitored to evaluate the effectiveness of returning fish to the North Santiam River.   Emphasis for safe return of fish to the river will be focused on provision of flow of adequate depth from the bypass pipe to the river and presence of adequate large woody debris and other habitat structure to provide habitat for fish returning to the river.

c.
Tailrace Barrier:


The tailrace barrier will be monitored to determine if tailrace flows are attracting fish and, if so, how long is the delay and for how many fish of various species.  In addition, observations will be made to determine if adult salmon and steelhead are injured if they attempt to leap the tailrace barrier.

d.
Abandoned Tailrace:


The lower 2,000 feet of the existing man-made tailrace will be abandoned for passage of tailrace flows.  A minimum flow regime will be established in the abandoned tailrace in consultation with the resource agencies.  The 2,000 feet of abandoned tailrace area will be enhanced for fisheries and wildlife habitat.  Monitoring will be conducted to evaluate the effectiveness of the enhancement.

g. Facilities and equipment
The facilities and equipment necessary for this project are the supporting instrumentation and materials of the SWCD and its design and environmental consultants.  No special instruments or vehicles are necessary beyond the normal materials used in the business.  No specialized equipment or computers or other instrumentation will be purchased as part of this project.

The construction contractor will not need any specialized vehicles or instruments for project construction.
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Section 10 of 10. Key personnel

The key personnel for this project are as follows:

Larry Trosi, Manager, Santiam Water Control District.  Mr. Trosi is the co-project manager, 12 months FTE.  Duties are: Provide supervision and administration of the project, report on and track project activities, develop and implement district fish screening, bypass and fish barrier improvements.  Prepare reports, presentations and tours to facilitate agency coordination and education.  Manage district operations.

Kevin Crew, P. E., David Evans and Associates, Inc.

Mr. Crew has 16 years of experience in multifaceted Civil and Environmental Engineering Projects.  His education was in Environmental Resources Engineering and his career has focused on Civil solutions to environmental issues.  Mr. Crew has significant experience with fish screen and passage study, evaluation, agency processing and design.  Mr. Crew has served as the Project Manager and design engineer on the SWCD fish protection project including development of the Concept Paper for screening alternatives, agency and stakeholder meetings and processing, and design.  Mr. Crew will provide final design services and post design services during the permit acquisition, bidding and construction phases to insure satisfactory construction of the proposed facilities.  

Richard Craven, Environmental and Permitting, Craven Consulting Group.  Mr. Craven has 30 years experience in evaluating and providing information on baseline conditions of fish resources, providing conceptual designs for fish screens and ladders, and providing permit support services.  Mr. Craven is working with SWCD to evaluate and respond to permit issue for the permits required for the project.  For the related fish ladder project for the City of Salem, Mr. Craven consulted with the ODFW, NMFS, and USFWS, prepared the fish resource analysis, and developed the conceptual design for the vertical slot fish ladders at Upper and Lower Bennett Dams.  Mr. Craven is facilitating consultation with fisheries resource agencies and assisting with permit application preparation in his on going project role as fisheries biologist and permitting specialist.  
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