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a. Abstract 
The Washington Department of Fish and Wildlife (WDFW), Yakima Screen Shop   (YSS) proposes to replace the Huntsville Mill fish screen facility located on the Touchet River, a tributary to the Walla Walla River. Obsolete Walla Walla basin fish screens constructed in the 1930's, 40's, 50's and 60's must be replaced or updated to comply with current, regional fish screen biological protection criteria adopted by Columbia Basin Fish and Wildlife Authority (CBFWA), Fish Screening Oversight Committee (FSOC) in 1995.  The project objective is to provide 100 percent protection from mortality and/or injury for all species and life stages of anadromous and resident salmonids, including bull trout and steelhead trout that are listed as “threatened” under ESA (6/98 and 3/99, respectively).  Old screens in the Walla Walla basin, and in other Columbia River sub basins, may provide fair protection for large (4-6 inch long) yearling smolts, but poor protection for fry and fingerling life stages.  Mortality of fry and fingerlings by irrigation diversions may reduce subsequent smolt production and hampers efforts to restore depressed salmon and steelhead populations through natural production or hatchery supplementation.  Biological evaluation of completed Phase II fish screen facilities by Battelle, Pacific Northwest National Laboratory (PNNL) under Project # 198506200 has quantified survival and guidance rates approaching 100% (ranging from 90 to 99%).  Consequently, the state and federal fish agencies and Confederated Tribes of the Umatilla Indian Reservation (CTUIR) propose to complete replacement or upgrade of all obsolete fish screen facilities in the Walla Walla basin.
b. Technical and/or scientific background

Adult and juvenile passage impediments are a primary reason for salmon extinction and depressed steelhead populations in the Walla Walla sub basin and, to an unknown extent, are affecting lamprey and bull trout populations. The U.S. Army Corps of Engineers (1997) identified 61 structures in the basin, which provide some level of impediment for fish passage.  Many more exist in smaller tributaries that were not identified in that report.  To improve downstream passage, new fish screen systems have been constructed on the main stem at the two largest diversions in the basin.  New or upgraded screens have also been installed at a number of smaller diversions, primarily in the Oregon portion of the basin. Two ditch consolidation/screening projects on the main stem and a new screen system for the City of Walla Walla water supply intake on Mill Creek are in the planning stages.  Most of the remaining gravity diversions in the basin have screens in disrepair, which do not meet current NMFS and WDFW screening criteria, or are unscreened. Most of the larger diversions, in the main stem Walla Walla area, have been identified for future improvements (Walla Walla Basin Anadromous Fish Passage, Project # 199601200). However, many of the smaller diversions have not yet been identified for upgrades. The Huntsvill Mill site is one of the largest in terms of flow in the upper Touchet River water shed.  Fish and wildlife managers in the Walla Walla sub basin continue to seek solutions to resolve problems affecting the productivity, stability, and perpetuity of natural resources.  Specific needs for fish are to increase adult spawners (parental base), and increase smolt-to-adult-returns (SAR).

Survival and fish bypass effectiveness of fish screens constructed in the 1930's, 40's, 50's, 60's, and 70's, are inadequate to assure that gravity water diversions are not depressing anadromous salmonid and steelhead egg-to-smolt survival rates.  Survival and bypass guidance at Pacific Corporations Wapatox Canal hydropower/irrigation diversion on the Naches River in the Yakima basin were quantified by Eddy (1988).  This facility [500 cubic foot per second (cfs), circa 1936] was studied in 1986 and 1987 and shown to guide less than 10 percent (0 to 7%) of marked, acclimated, hatchery-reared chinook fry [<60 mm fork length (FL)] safely back to the river.  Fingerling (60-90 mm FL) and yearling smolt size chinook (>90 mm FL) experienced incrementally better guidance that was clearly size related; 40-60% for fingerlings, and 70-75% for yearlings.  Low survival/guidance for small fish was attributed to canal entrainment caused by over-sized screen mesh openings, and screen impingement caused by high approach velocity at the screen face, perpendicular screen orientation relative to canal flow, and poor hydraulic conditions at the fish bypass entrances.  These obsolete design criteria were representative of most fish screens built prior to the late sixties throughout the state.  Some paddlewheel-driven drum screens were designed based on a 1.5 feet/second approach velocity, necessary to provide adequate power to turn the paddlewheel, with total disregard for the biological needs of the fish. 

At about the same time as the Wapatox Screen Evaluation Study, the Washington Department of Fisheries (WDF), Department of Wildlife (WDW), and Centralia City Light Department contracted with the University of Washington, Fisheries Research Institute to perform laboratory swimming stamina tests of several salmon species, including steelhead trout and resident rainbow trout (Smith and Carpenter, 1987).  The research revealed that a design screen approach velocity of 0.4 feet/second (fps) was necessary to protect emergent fry of the weakest species (steelhead trout, rainbow trout, pink & chum salmon) at low springtime water temperatures (3-4o C.).  WDF adopted the 0.4 fps approach velocity criteria in 1988.  Oregon Department of Fish and Wildlife and NMFS concurred with the findings and also adopted these conservative criteria.

In 1992, WDF conducted research on salmon fry entrainment through various types and sizes of screen material (Bates and Fuller, 1992).  The results showed that that mesh openings greater than 0.125 inches allowed entrainment of salmon emergent fry.  A similar study performed by Beecher and Engman (1995) testing steelhead trout and resident rainbow trout fry determined that a 3/32-inch (0.094) criteria was necessary to prevent entrainment.  This conclusion was supported by an evaluation of the Dryden Canal fish screen (Wenatchee River) in 1994 by PNNL (Mueller, et al. 1995).  Although the Dryden screen was designed using the 0.4 fps approach velocity criteria, it was constructed in 1993 using the applicable 0.125-inch mesh opening criteria.  PNNL determined that 6% of wild summer chinook fry were entrained and in excess of 40% of rainbow trout were entrained.

Together these studies represent the scientific basis for the current regional fish screening criteria adopted in 1995 by NMFS and the Washington, Oregon, and Idaho fish screening programs, the principal regulatory agencies on the CBFWA, FSOC.  On-going evaluations conducted under Project # 198506200 by PNNL confirm that Yakima basin Phase II fish screens constructed to the current criteria and properly operated and maintained, protect fry from injury/mortality and achieve bypass guidance rates in the 90 to 99% range (Blanton et al. 1998).  These studies have a direct relationship to the expected outcome of screening efforts in the Walla Walla basin.  Fish screen facilities with this high level of protection performance minimize a source of mortality that can reduce basin smolt production.

The Huntsville Mill fish screen facility, originally constructed in 1957 and modified in 1969, does not meet current NMFS and WDFW fish screen criteria.  This site is orientated 90 degrees to flow, does not provide sufficient drum screen submergence for self-cleaning, has approach velocities that exceed current criteria, and does not guide fish safely through the facility and back to the river (bypass routing). 

The Huntsville Mill site is located in the upper reaches of the Touchet River where overall, habitat quality supports a variety of key fish species throughout many life history stages.  Streams that currently support multiple salmonid life stages include the North, South, Wolf, and Robinson Forks, Spangler, Lewis, Coates, and Whitney Creeks and associated tributaries (Kuttel 2000). Riparian conditions throughout much of the upper portions of the Touchet River basin are rated as fair to good (Northrop 1998a, 1998b).  The Huntsville Mill site, because of its location, has a high likelihood for delay, injury, and/or mortality of ESA listed (threatened) steelhead trout and bull trout, and resident rainbow trout. 

c. Rationale and significance to Regional Programs
The NWPPC and BPA have made substantial investments in the Walla Walla basin anadromous fish recovery effort.  These investments are considered Aoff-site@ mitigation for habitat losses elsewhere in the Columbia River, and are predicated on the fact that substantial wild salmon production potential still exists because of large expanses of accessible, high quality spawning and rearing habitat still exists in parts of the basin.  Improved juvenile fish survival at Walla Walla basin gravity water diversions is widely believed to be important in improving overall egg-to-smolt survival of critically depressed stocks of naturally-produced steelhead trout.

NMFS 2000 Biological Opinion & Reasonable and Prudent Alternatives (RPA)

The Biological Opinion (BiOp) encourages the Action Agencies to support a Basin wide Recovery Strategy. The following information is included to demonstrate that this proposal will support the BiOp.

The BiOp lists measures to avoid jeopardy, and gives specific tributary habitat objectives, which include providing passage and diversion improvements, and supporting overall watershed health of riparian and upland habitat.

RPA Action 149 Addresses passage and screening problems, while initially specifying 3 priority areas (Lemhi, Methow, Upper John Day), it indicates that the program should be expanded, in coordination with NWPPC.  The BOR is designated the lead. At the end of 5 years, work will be underway in at least 15 sub basins, with a 10-year window to achieve results. 

CBFWA Program (final 2000 CRB Fish and Wildlife Program, Nov 30, 2000, # 2000-19)

This proposal is consistent with the High Priority Projects listed in the CBFWA program, including to:  

· Demonstrate that project addresses:

1) imminent risk to listed species, and 

2) has direct benefits.

· Connect patches of high quality habitat or extend habitat;

· Meets multiple priority objectives;

· Collaborative effort with synergistic effects;

· Recommended by an action plan;

· Approved by state or tribal plan.
Examples given in the CBFWA Program include irrigation screens and passage (including culvert replacement) and supporting local ESA recovery efforts.

Subbasin Summary for Walla Walla , March 2, 2001

This proposal supports specific key fish recovery elements described in the Walla Walla sub basin Summary, specifically screening (fabrication and installation). This proposal also encourages fish recovery by providing access to habitat that is free of unscreened diversions.

d. Relationships to other projects 
Efforts to address fish and wildlife concerns in the sub basin have included management coordination, watershed assessment and planning, and habitat enhancement. These efforts have been funded by numerous agencies, including BPA, LSRCP, USDA, USFS, USFWS, NRCS, WDFW, ODFW, and CTUIR. The CBFWA (1999) have documented BPA funded watershed enhancement projects for the sub basin since 1986. Such projects have included planning activities, hatchery construction, out planting, law enforcement, and fish habitat improvements. Although funded by BPA, these projects have been implemented by other entities.  This screening project is complementary to WDFW’s capital screening efforts, although un-funded during the 1999-2001 biennium, is expected to be reinstated for the 2001-2003 biennium.  Similar fish screen construction projects are ongoing in Oregon (Project # 199306600) and Idaho (Project # 199401500) sub basins.  WDFW, YSS is also an active partner with the CTUIR who is the project sponsor for portions of the passage and fish screening improvements in the Walla Walla River basin (Project # 199601200).  WDFW, YSS will be performing similar screen fabrication tasks in this sub basin on behalf of CTUIR and BPA.  Taken together, regional efforts to improve juvenile anadromous salmonid survival at water diversions may result in higher Columbia basin natural smolt survival and out migration, and contribute to Columbia River salmon and steelhead stock recovery.
e. Project history (for ongoing projects) 

Although this is not an “ongoing” project, it seems appropriate to list WDFW, YSS history of screening in the Walla Walla basin (Burlingame, BPA funded; Smith Nelson, BPA funded; Church Diversion, Walla Walla Conservation District (WWCD)/Salmon Recovery Funding Board (SRFB) funded; and 9th Street Diversion, WWCD/SRFB funded).  The WDFW, YSS has been building fish screens and associated metal work for BPA since 1986 (Yakima  basin Phase I screens).  The Yakima basin Phase II screening program started in 1992, Yakima Phase II [Fish] Screen Fabrication, BPA contract # DE-B179-91BP19216, with a proposal for screening for eight facilities.  Since FY92, WDFW, YSS has completed shop fabrication, delivery and field installation of fish screens, fish bypass control systems, lifting gantries and other miscellaneous metalwork, or conversion/decommissioning for 34 of the 66 prioritized Yakima basin Phase II water diversions approved in program measure 7.11B.1.  The WDFW, YSS has been instrumental in the evolution of fish screen design, and is the recognized regional expert in this field.  The WDFW, YSS was the first screen shop to develop hydraulic/paddle wheel drive systems, and the use of plastic screen cloth materials as an alternative to stainless steel in an effort to reduce cathodic corrosion. To date, the WDFW, YSS has spent $2,984,235 on fish screen fabrication within the Columbia River basin.  These costs include screen fabrication for the BPA funded projects in Oregon, Idaho, and the Walla Walla basin.  
f. Proposal objectives, tasks and methods
Objective:
The protection of all species and life stages of anadromous and resident salmonids associated with irrigation diversions

Task:

The Huntsville Mill is located on the Touchet River just between the towns of Dayton and Waitsburg, WA.  This 12 cfs diversion is the largest in the upper reaches of the Touchet River basin.  This screen was originally built in 1957, with modifications occurring 1969. This facility, although well maintained, is old and inefficient and does not provide the level of fish protection required by NMFS and WDFW.  The WDFW, YSS proposes to completely replace this facility with a new “state of the art” screening facility. The WDFW, YSS, apart from BPA/BOR designed and funded projects, routinely designs and constructs fish screen facilities of this size.  

Methods:
The FY2002 funding proposal will include project scoping, permitting, water rights verification with investigation of possible conversion or consolidations, right of way negotiations (WDFW currently possess an easement for this site), pre-design, design review, final design, and some screen fabrication depending on completion of final design.  

The FY2003 funding proposal includes fabrication of screens, fabrication of imbedded and miscellaneous metal work, fabrication of lift gantry, removal of the old screen facility, excavation and construction of the civil works, bypass pipe installation, screen installation, installation of safety fencing and handrail, site clean-up and re-vegetation, drafting of as built prints, and drafting of operational and maintenance procedures. 

The FY2004 funding proposal includes Operation and Maintenance (O&M), i.e. Emergency, Routine, Annual, and Spring site visits and maintenance activities.  Emergency site visits are performed on an as needed “emergency” basis.  Routine maintenance involves a weekly site inspection during the irrigation season to ensure that the site is operating within established NMFS and WDFW criteria, and to address any minor maintenance issues.  Annual inspections are performed at the end of the irrigation season to evaluate, repair, and document any facility deficiencies, and to winterize the facility.  Spring start up maintenance addresses any deficiencies not corrected by the annual inspection, de-winterizes the facility, sets-up (i.e. lower screens, install porosity boards, etc.) the facility for the start of the irrigation season, and ensures compliance with current screening criteria.

Monitoring:

Assess the effectiveness and "fish tightness" of the fish screening facility by contracting with PNNL to conduct yearly biological and hydraulic evaluations.
g. Facilities and equipment
WDFW, YSS is a fully equipped and staffed metal fabrication shop with the capability to build nearly anything out of mild steel, stainless steel, or aluminum.  The acquisition of high-production fabrication equipment with previous BPA and state funding, and the hiring of highly skilled metal fabricators has allowed the mission of the WDFW, YSS to expand from primarily operation and maintenance of existing fish screens (prior to 1985), to include "production-level" fabrication of new rotating drum, traveling belt, and flat plat fish screening facility components.  In addition to shop space and equipment, the program has a new 12-1/2 ton boom truck, a back-hoe, 2 -10 cubic yard dump trucks, a BPA-purchased 1-1/2 ton flatbed truck, a new BPA-purchased (Project # 199200900) 1-1/2 ton utility truck, assorted utility trailers, and other equipment necessary for field construction and installation of screens and miscellaneous metalwork.
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Eric B. Egbers, WDFW Fish Screening Program Manager

2 man-weeks/year

Duties: Oversight of BPA-funded fabrication and construction projects, and annual project proposal and out-year budgeting. 

Resume:  Eric Egbers has been the manager of the WDFW Fish Screening Program since mid 2000.  This program designs, fabricates (metalwork), constructs (civil works), modifies, inspects, operates and maintains fish passage and protection facilities at surface water diversions, primarily in anadromous fish areas of the Columbia Basin.  Mr. Egbers provides oversight for BPA-funded WDFW, YSS screen fabrication and construction projects.  Mr. Egbers represents WDFW on the Yakima Basin Passage Technical Work Group (Passage TWG), Yakima Tributary Access and Habitat Program TWG (“Phase III” TWG), and CBFWA, FSOC.  All groups are charged with implementing fish passage/screening construction programs critical to restoration of Columbia River salmon and steelhead.
Patrick C. Schille, Construction & Maintenance Superintendent 2, Screening Technical Assistance

2 man-weeks/year

Duties: Project overview, estimator, and design review.

Resume: Pat Schille has 13 years of combined experience as a fish screen fabricator and supervisor at the WDFW, YSS.  Mr. Schille was the first welder/fabricator hired specifically to work on BPA-funded screen projects in 1987 (Yakima Phase 1).  Mr. Schille has 25 years of fabrication experience and 11 years in a supervisory capacity.  Technical training includes: fabrication layout, advanced welding, blueprint reading, applied hydraulics, personnel management, project estimation and management, personal computer training (word processor and spreadsheet), and grant writing.  Mr. Schille also has expertise in the design, operation, and maintenance of all types of screen and fish passage/protection facilities.  Mr. Schille is regular member of the Yakima Basin Passage Technical Work Group (Passage TWG), Yakima Tributary Access and Habitat Program TWG (“Phase III” TWG), and CBFWA, FSOC.  Mr. Schille has recently been promoted to Fish Screen Technical Assistant Specialist for the agency.

Chuck P. Lenberg, Construction & Maintenance Superintendent 2, Fabrication

 4 man-weeks/year

Duties:  Supervises (through shop supervisors) shop fabrication projects.  Provides review of shop fabrication drawings, project scheduling, product quality control, field inspection of screen installations, budget tracking, and general shop administration.

Resume: Chuck Lenberg is a journeyman welder/fabricator with 18 years of shop and field experience in production metal fabrication, and 9 years of supervisory experience as a shop foreman, including 11 years of service with the WDFW, YSS.  Technical training includes fabrication layout, advanced welding, blueprint reading, automotive repair, heavy equipment operation, and basic computer training (word-processor and spreadsheet).

Gilberto D. Trujillo, Construction and Fabrication Supervisor, Construction

12 man-weeks/year

Duties:  Supervises skilled Plant Mechanic, Welder/Fabricators, Operators, and carpenters in field construction of fish screen facilities.

Resume: Gilberto Trujillo is a Construction and Fabrication Supervisor with 40 years of experience in the fabrication field, 12 years experience in the fish screen construction field, and 12 years experience in a supervisor capacity with the WDFW, YSS.  Technical training includes fabrication layout, advanced welding, blueprint reading, entry and advanced level management, project planning, and heavy equipment operation.

Robert D. Haverfield, Construction and Maintenance Supervisor, Fabrication (acting)

12 man-weeks/year

Duties:  Fish screen and miscellaneous metalwork layout and fabrication, shop equipment maintenance and repair, heavy equipment operation in the field (boom truck, backhoe, dump trucks, etc.), field installation of fish screens and miscellaneous metalwork, and supervision of a temporary laborer.

Resume: Bob Haverfield is a journeyman welder/fabricator with 14 years of shop and field experience in production metal fabrication, and 6 years of supervisory experience as a foreman, including 5 years of service with the WDFW, YSS.  Technical training includes fabrication layout, advanced welding, blueprint reading, entry-level management, and heavy equipment operation.  Bob holds a Class A Commercial Drivers License (CDL) necessary for heavy equipment operation on state highways.

Scott L. Brons, Engineering Aide II

12 man-weeks/year

Duties:   Assists BOR and agency engineering staff in the generation of fabrication and design drawings.  Performs various drafting and computing tasks.  Prepares shop fabrication drawings, prepares operation manuals, and performs field surveys for portable screen installations.

Resume: Scott Brons is a journeyman welder/fabricator with 13 years of shop and field experience in production metal fabrication and machining, including 8 years of service at the WDFW, YSS.  Technical training includes fabrication layout, advanced welding, blueprint reading, heavy equipment operation, and drafting including computer-assisted drawing using AutoCAD.  Scott holds a Class A Commercial Drivers License (CDL) necessary for heavy equipment operation on state highways.  Training includes AutoCAD LT 3-day course, and Microsoft Excel Level 1.

Ray Gilmore, Welder/Fabricator

12 man-weeks/year

Duties:  Fish screen and miscellaneous metalwork layout and fabrication, shop equipment maintenance and repair, equipment operation in the field (backhoe, service trucks, etc.), field installation of fish screens and miscellaneous metalwork, and supervision of a temporary laborer.

Resume: Ray Gilmore is a journeyman welder/fabricator with 18 years of shop and field experience in production metal fabrication, including 4 years of service with the WDFW, YSS.  Technical training includes fabrication layout, advanced welding, blueprint reading, and stainless metal fabrication. 

Steve Haverfield, Welder/Fabricator

12 man-weeks/year

Duties:  Fish screen and miscellaneous metalwork layout and fabrication, shop equipment maintenance and repair, equipment operation in the field (backhoe, service trucks, etc.), field installation of fish screens and miscellaneous metalwork, and supervision of a temporary laborer.

Resume: Steve Haverfield is a journeyman welder/fabricator with 20 years of shop and field experience in production metal fabrication, including 8 years of service with the WDFW, YSS.  Technical training includes fabrication layout, advanced welding, and blueprint reading. Steve holds a Class A Commercial Drivers License (CDL) necessary for heavy equipment operation on state highways. 

Sonya V. Ortiz, Office Assistant Senior

4 man-weeks/year

Duties: Data entry, budget tracking, and accounts payable.

Resume:  Sonya Ortiz has 6 years of combined experience in clerical/office work, 3 years as a Clerk Typist, and 3 as an Office Assistant Senior.  Qualifications and/or training include computer operation, Windows 98, Windows Office Suite, Corel Suite 8, WDFW’s budget accounting system (AFRS), WDFW’s vehicle accounting system (VMTS), WDFW, YSS screen site data base, and WDFW, YSS internal budget tracking system (T&S, MSEL).
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