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Section 3. Project description

Provide project detail for headings a through g. 

a. Abstract

Construction and operation of fish passage structures by BPA has been an effective tool for fish protection.  However with the declaration of a power emergency, it is critical that these passage structures be evaluated to ensure that they operate within NMFS screening criteria in the low flow scenario brought about by the power emergency.  Pacific Northwest National Laboratory (PNNL) has been involved in the research, development, and evaluation of fish passage facilities for nearly 30 years.  Our typical approach to evaluating screens included on-site evaluation of screen operation and technical support for cooperating agencies to evaluate screen designs as they are developed and to address site-specific concerns as they are identified.  With the emergency power declaration, an approach emphasizing site-specific concerns and rapid response would be implemented.  PNNL will examine up to 20 fish screening facilities within the Columbia River System and evaluate their operation using the NMFS criteria (http://www.nwr.noaa.gov/1salmon/salmesa/pubs/nmfscrit.pdf - xml=).  Screen submergence, water velocity and direction, screen integrity, and bypass design and function will be evaluated under current operation configuration.  If criteria are not met, recommendations will be made (verbally or as a letter report) to BPA and the appropriate agencies (i.e., WDF&W, BoR, or NMFS) to try to achieve effective fish passage during the power emergency.  Results will be placed on electronic networks that are linked to BPA and PNNL homepages (http://www.bpa.gov/ and http://www.pnl.gov/ecology/library/Screen/Screen.html, respectively).  Open lines of communication among cooperating agencies will result in a more rapid response to correct failures or deficiencies.  Work can be performed on an “as-needed” basis and/or scheduled to coincide with anticipated low water events.

b. Justification as 2001 Action Plan For Fish in Response to Power System Emergency Solicitation of Proposals 

The substantial effort to reduce the entrainment of emigrating salmonids into irrigation canals has produced a complex of fish protection facilities.  Diversion screens are designed to operate under specific criteria (e.g. flow and screen submergence).  Low flow due to the power system emergency declaration may alter these criteria and may affect fish protection.  Fish species in which juvenile outmigration occurs during summer/early fall may be at risk to delay in or prevention of downstream migration due to ineffective screen function as a result of the power emergency.  To ensure that these facilities are performing their function (protecting fish) during the power system emergency, it is important to evaluate them during the emergency to determine whether they are being operated and maintained in a manner that will allow safe passage for migrating fishes.  Further, with ESA listed fishes present, it is important to ensure that fish passage improvement sites (e.g., fish screens) are in compliance with NMFS criteria.  By evaluating the physical conditions (e.g., approach and sweep velocities, debris loading, bypass settings, and seal conditions), we will determine if any screen-induced hazard to downstream migration exists, where and under what conditions this risk is occurring, and what may need to be done to alleviate the problem during the emergency while there is still enough time to make necessary repairs/modifications to maximize fish protection.  By using the existing suite of physical measurement tools and protocols we have already developed to evaluate fish screen facilities, we are able to determine whether sites meet NMFS criteria without the added expense (time, equipment, and permitting) of performing marked fish releases.

The Pacific Northwest National Laboratory serves an important role in the evaluation of fish passage facilities in that it is independent (i.e., it has no responsibility for design, operation, or maintenance of fish screen facilities).  PNNL has been conducting fish passage evaluations for nearly 30 years throughout the Columbia River Basin.  PNNL has developed an efficient and accepted approach to evaluating fish passage facilities to determine if they have been designed and constructed and/or are being operated and maintained in a manner that will maximize fish protection.  Application of these methodologies to screen function during the power emergency would enable rapid identification and alleviation of any fish protection problems.

Access agreements, typically done via phone or email, will be developed with irrigators before work begins.  Screen site monitoring can begin as early as 15 June and is only limited by the proposal process and distribution of funds to conduct the work.

c. Rationale and relationship to criteria for 2001 Action Plan For Fish in Response to Power System Emergency Solicitation of Proposals 

The original PNNL Fish Passage Improvement Project was established to provide an evaluation of fish screening facilities being constructed and operated in the Yakima River Basin, Washington.  The initial evaluations were guided by provisions of Council Measure 7.11 (NPPC 1994) that follows from previous Council Measures [Section 800 (NPPC 1987) and Section 900 (NPPC 1984)].  The evaluations are funded by the Bonneville Power Administration (BPA) to ensure screening facilities “correct structural problems at irrigation diversion dams, canals and ditches that interfere with the passage of anadromous fish” [Council Measure 7.11 (NPPC 1994)].

The work proposed here would provide direct benefit to ESA-listed salmon and steelhead as well as non-listed species by addressing potential risks to juvenile downstream migration and entrainment within irrigation systems at fish diversion screens in a timely fashion.  Impacts resulting from the power system emergency can be minimized by identifying concerns and addressing those concerns promptly to maintain NMFS criteria compliance.  This is an action directly addressed in the 2001 Action Plan for Fish in Response to Power System Emergency.

Also the 2000 NMFS Biological Opinion (2000), under section 9.6.2. in the ‘Reasonable and Prudent Alternatives’ identified passage and diversion improvements as an action item.  Action 149 (section 9.6.2.1) states:

“BOR shall initiate programs in three priority subbasins (identified in the Basinwide Recovery Strategy) per year over 5 years, in coordination with NMFS, FWS, the states and others, to address all flow, passage, and screening problems in each Subbasin over 10 years. The Corps shall implement demonstration projects to improve habitat in subbasins where water-diversion-related problems could cause take of listed species. Under the NWPPC program, BPA addresses passage, screening, and flow problems, where they are not the responsibility of others. BPA expects to expand on these measures in coordination with the NWPPC process to compliment BOR actions described in the action above.”

The work that will be conducted under this project will adhere to the guidelines for monitoring and evaluation put forth by the Northwest Power Planning Council in their 2000 Fish & Wildlife Plan (NPPC 2000).  
d. Relationships to other projects 
The proposed project would employ methods developed by PNNL during the Phase I and II Fish Diversion Screen Evaluations in the Yakima River Basin between 1985 and the present.  Recently PNNL also began monitoring fish diversion screens in the Walla Walla irrigation district to assess NMFS criteria compliance.  PNNL has the only project that monitors and evaluates the facilities the WDFW and USBR build and operate.

e. Proposal objectives, tasks and methods
Objectives 

During the power emergency we will examine up to 20 fish screening facilities system-wide and evaluate their operation.  We will monitor screen submergence as well as approach and sweep velocities in front of the screens and in the fish bypass to determine if the facilities meet NMFS fish passage criteria.  Screen integrity will be monitored using “real-time” inspections of sites via underwater video technology. 

Specifically, evaluations are performed to determine if:

· flows in front of screens promote fish bypass without chance of delay or impingement according to NMFS criteria

· screens are adequately sealed to prevent fish injury or entrainment

· screen submergence levels preclude fish roll-over or entrainment, yet promote debris removal (NMFS criteria)

· bypass outfall conditions promote safe fish access to the river, and 

conditions in front of screens deter predation of juvenile salmonids.

Problems discovered during our monitoring will be reported immediately (verbally or as a letter report) to BPA and the appropriate agencies (i.e., WDF&W, BoR, or NMFS).  Evaluation results will be placed on electronic networks that are linked to BPA and PNNL homepages (http://www.bpa.gov/and http://www.pnl.gov/ecology/library/Screen/Screen.html, respectively).  Open lines of communication among cooperating agencies will result in a more rapid response to correct failures or deficiencies.


Tasks and Methods 

INITIAL ASSESSMENT OF NEED

Irrigation districts will be verbally and/or electronically contacted to assess power emergency impacts of water management on bypass screen function.  Site evaluation will be scheduled and access requirements will be secured.

WATER VELOCITY MEASUREMENT
Water velocities in front of all screens and in the bypass will be measured at predetermined points along all screen faces by mounting a probe on a pole.  Typically the probe is securely mounted to a horizontal metal arm that extends approximately 30cm from a vertical pole to minimize interference from the vertical pole when taking velocity readings.  The vertical pole is placed close to the front of the screen, but is never in contact with the screen face.  The bottom of the pole rests on the concrete forebay floor (usually on the raised sill), but the pole is not allowed to come in contact with metal (e.g., walking platform, gantry, or girder) to reduce the likelihood of electrical interference.  The probe is pointed upstream and is positioned within 10 cm of the screen face.  Because the screens are typically constructed at an angle to the canal flow, all measurements are taken with the axes of the probe oriented parallel (sweep) and perpendicular (approach) to the screen face, not to canal flow.  Measurements are taken across the screen face at 0.2 and 0.8 of the water depth when the forebay depth is ( 1.2 m or at 0.6 of the water depth where forebay depth is < 1.2 m.  Velocity measurements are generally taken at either three or five evenly spaced positions across each screen or panel.  One measurement is recorded immediately inside the vertical slot bypass.  All velocity measurements represent flow during a 10 second period and values are reported as the average of this sampling time.

UNDERWATER VIDEO SURVEILLANCE 

An underwater video system is used to investigate screen seal condition and to monitor debris build-up and fish presence.  The camera is securely mounted on a vertical pole and adjusted to observe the area between the screen and the bottom seal where there is a potential for gaps to occur.  The camera is usually moved from upstream to downstream, following the side and bottom seal/screen interfaces.  Complete video footage of all seals is stored as well as forebay and/or bypass images.  Any seal anomalies are noted both on field forms and on the video itself for further analyses.

GENERAL DATA

Additional data collected during each evaluation include the following:

· general site descriptions and photographs
· screen and seal conditions 
· screen submergence levels
· cleaning system operation and the incidence of head loss across the screen face 
· bypass flow conditions
· bypass outfall flow conditions
· fish presence
· observations of debris in the forebay or bypass presence or absence of operator control aids such as water gauges and drum submergence marks on screen frames.

Velocity, video, and other site inspection data are summarized for each site on each date it is visited.  All velocity data are presented with respect to the NMFS velocity criteria in graphical form in annual reports. Videotapes are viewed in the lab and screen captures of problems (e.g., cracked seals, bent screens) are created.  Every site is rated based on six summary criteria:

1. > 10% of recorded approach velocities in excess of 0.4 ft/s (NMFS criteria)

2. Bypass velocity slower than sweep velocities

3. Damaged Screen or Seal

4. Submergence Outside Criteria at Least Once

5. Excessive Sand, Silt, or Woody Debris

6. Bypass Outfall Sometimes   < 1 ft Deep
These ‘checklists’ or ‘report cards’ are useful to operations and maintenance staff responsible for performing site maintenance or alterations.

f. Facilities and equipment

FLOW MEASUREMENT

Either a Marsh-McBirney Model 2000( electromagnetic water current meter or a SonTek Acoustic Doppler Velocimeter (ADV) will be used to measure flow.  The Marsh-McBirney meter uses a bi-directional probe that allows measurement of flows in two directions (approach and sweep) simultaneously.  The ADV emits sound at a specific frequency.  The frequency of this sound increases or decreases depending on whether the water is flowing toward or away from the ADV receiver.  The difference between the frequency emitted and the frequency received is used to calculate the velocity of the water.  The probe uses 3 receivers extending out an angle from the transmitter to calculate the 3 dimensional water velocity at a known point (10 cm) below the probe. 

UNDERWATER VIDEO SYSTEM

The system consists of a high-sensitivity remote camera (Sony, model HVM-352®) with a wide-angle lens (110º).  The camera is housed in a water-resistant case and connected by 66 ft of quadraxial cable to an 8-mm camcorder in a weatherproof housing.  The case is fitted with external weatherproof controls, a 4-in. black and white monitor, and internal battery power supply for the system.  The underwater camera operates at extremely low light levels (<1 lux), so that artificial light sources are not necessary to obtain video images during daylight hours.

Laboratory space and office space for managing data and other project activities is available within the PNNL Ecology Group offices and computer laboratory in Richland, Washington.  Existing large capacity desktop PCs may be used for data storage and analyses in the Ecology Group at PNNL.  PNNL also maintains 4 wheel-drive GSA vehicles that would be available for use on this project.
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Section 4. Key personnel

Corey A. Duberstein, Research Scientist in the Ecology Group at Battelle Pacific Northwest National Laboratory, will be the principle investigator and will manage the project. This project would provide about 0.20 FTE for Mr. Duberstein in 2001.

Evan V. Arntzen, Science and Engineering Research Associate in the Ecology Group at Battelle Pacific Northwest National Laboratory, will be the field crew leader for the project.  This project would provide about 0.16 FTE for Mr. Arntzen in 2001.

Mickie A. Chamness, Science and Engineering Research Associate in the Ecology Group at Battelle Pacific Northwest National Laboratory, will be a field team member and assist with data analyses and interpretation.  This project would provide about 0.15 FTE for Ms. Chamness in 2001.

Geoffrey A. McMichael, Senior Research Scientist in the Ecology Group at Battelle Pacific Northwest National Laboratory, will oversee the project in an advisory role. This project would provide about 0.01 FTE for Mr. McMichael in 2001.

Corey A. Duberstein, Staff Research Scientist

Battelle Pacific Northwest National Laboratory

Education


M.S., Natural Resource Science, Washington State University, 1997


B.S., Wildlife, University of Wisconsin-Stevens Point, 1991

Experience 

Mr. Duberstein joined Battelle PNNL in 1992 and has been a staff member since 1998.  Currently Mr. Duberstein conducts juvenile fish diversion screen evaluations in the Yakima Basin and has also conducted substrate mapping and redd searches using underwater video surveillance for Columbia River salmon research activities.  Previous assignments included modeling potential Hanford Reach spawning steelhead populations and support of the Hanford Site Salmonid Management Plan.  Much of his time is spent in support of the Hanford Site Ecological Compliance Program where he conducts field surveys and provides database management, GIS support, and data analysis.  Mr. Duberstein has also contributed to hydroacoustic evaluation of fish movement on the Snake River.  While a graduate student at PNNL, Mr. Duberstein evaluated migrant songbird use of riparian stopover habitat on the Hanford Site, and continues to conduct winter waterfowl population monitoring and various other avian field research projects.

Previous Employment

Biological Field Team Leader: Washington Department of Natural Resources, 1992 

Research Assistant: Battelle PNNL, 1991

Wildlife Biologist:  U.S. Forest Service, Freemont National Forest, 1990

Wildlife Intern: Wisconsin Department of Natural Resources  1989
Publications

Use of Riparian Habitats by Spring Migrant Landbirds in the Shrub Steppe of Washington.  In press.

A Sorex merriami Shrub-steppe Micro-habitat Association.  In press.
Evan V. Arntzen, Research Associate,

Battelle Pacific Northwest National Laboratory

Education

M.S., Geology, Portland State University, expected September 2001.

B.S., Geology, Eastern Washington University, 1996.
Experience

Mr. Arntzen has been a staff member with Battelle PNNL since July 2000.  In the last year Mr. Arntzen has worked on several fall chinook salmon habitat quality projects in mainstem Columbia and Snake River locations.  Additionally he worked on juvenile fish diversion screen evaluations in the Yakima Basin, temperature mapping of listed chum salmon spawning habitat near Ives Island below Bonneville Dam, ADCP velocity profiling at Grand Coulee Dam, and bathymetry data collection in Priest Rapids and Wanapum Pools.  Mr. Arntzen’s graduate research at Battelle PNNL involved investigating methods to determine the permeability of riverbed sediments, and the relationship between permeability and water quality.  He continues to complete his thesis while utilizing the results in project work.

Previous Employment

Research Fellow: Battelle Pacific Northwest National Laboratory, Richland, WA (3/97 – 7/00)

Geological Assistant: United States Geological Survey, Spokane, WA Field Office (3/96 – 3/97)
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Hanrahan, T.P., D.R. Geist, E.V. Arntzen, and G.A. Mcmichael.  2001.  Sediment Permeability of Historic Fall Chinook Salmon Spawning Habitat:  Upper Snake River, Idaho.  PNWD-3072.  Pacific Northwest National Laboratories Richland, Washington.

Geist, D.R., T.P. Hanrahan, E.V. Arntzen, and Z.K. Bevens.  1999.  Assessment of Hyporheic Discharge within Fall Chinook Salmon Spawning Habitat in the Hells Canyon Reach of the Snake River.  Prepared by PNNL for Idaho Power Company.

Geoffrey A. McMichael, Senior Research Scientist, 

Pacific Northwest National Laboratory

Education

M.S., Fish and Wildlife Management, Montana State University, Bozeman, 1989.

B.S., Biological Sciences, Fish and Wildlife Management option, Montana State University, 1987.
Experience
Mr. McMichael led the year 2000 effort to collect current velocity data using ADCP technology at Grand Coulee Dam. Other projects that are currently being managed by Mr. McMichael include; Passage Evaluations in the Yakima Basin (BPA), Effects of the Priest Rapids Project on fall chinook salmon (Grant Co. PUD), Chandler Canal smolt loss investigation (U.S. Bureau of Reclamation).  Mr. McMichael has also been working on laboratory studies of the effects of certain routes of dam passage on juvenile fish. He has been involved in the evaluation of shear stress, turbulence, pressure, and gas supersaturation on juvenile anadromous salmonids. He has also been working on a project on the stranding of fall chinook salmon in the Hanford Reach, an evaluation of the spawning habitat selection by fall chinook and endangered chum salmon in the Ives Island area below Bonneville Dam, and the quality of spawning habitat for fall chinook salmon in the upper Snake River. 

Previous Employment

From December 1989 through September 1999, Mr. McMichael was the Species Interactions/Ecological Risk Assessment Biologist, Ecological Interactions Team, Washington Department of Fish & Wildlife, Ellensburg, Washington.  Work included the design and implement of experimental species interactions research.  Research areas include hatchery-wild interactions, electrofishing injury and methods development, trapping of anadromous and resident fishes in fishways at dams and with mobile traps, and predator-prey relationships. 
Expertise

Mr. McMichael is considered a regional expert in salmonid behavior, with emphasis on hatchery-wild interactions and competition experiments that have been widely published. Electrofishing injury is another area of expertise for Mr. McMichael. He has participated in the regional forums to evaluate/establish electrofishing criteria for sensitive/listed fishes. The wide range of projects Mr. McMichael has managed or been involved in has given him a good understanding of the complex linkages between biotic and abiotic factors and their interactions as well as a unique ability to identify management options to address aquatic problems.

Publications

McMichael, G.A.  1993.  Examination of electrofishing injury and short-term mortality in hatchery rainbow trout. North American Journal of Fisheries Management 13:229-233. 

McMichael, G. A., C. S. Sharpe, and T. N. Pearsons.  1997.  Effects of residual hatchery-reared steelhead on growth of wild rainbow trout and spring chinook salmon.  Transactions of the American Fisheries Society 126:230-239.

McMichael, G. A., and T. N. Pearsons.  1998.  Effects of wild juvenile spring chinook salmon on growth and abundance of wild rainbow trout.  Transactions of the American Fisheries Society 127:261-274.

McMichael, G. A., A. L. Fritts, and T. N. Pearsons.  1998.  Electrofishing injury to stream salmonids; injury assessment at the sample, reach, and stream scales.  North American Journal of Fisheries Management 18:894-904.

MICKIE CHAMNESS, Science & Engineering Associate I

Pacific Northwest National Laboratory

EDUCATION

B.S., Geology, Washington State University, 1979


B.A., German, Washington State University, 1980

EXPERIENCE 

Since rejoining Pacific Northwest National Laboratory in 1998, Ms Chamness has provided support on a diverse series of projects involving salmonids, native vegetation, as well as air and groundwater monitoring.  Support ranged from processing and analyzing sonar and GIS data, native plant surveys, input to and utilization of various databases, and computer graphics.  Selected projects are provided below.

Fish Behavior Monitoring - Ms. Chamness assisted in analyzing data collected using split-beam and multibeam sonar devices that record three-dimensional paths of fish approaching hydroelectric dams on the Snake and Columbia Rivers. Data were filtered to determine the velocity vectors of fish swimming in front of the turbines and in front of a surface bypass collector.  She supervised several data processors, processed data, and generated 2- and 3-dimensional graphs and plots of the results.

Fish Screen Evaluations - Ms. Chamness helped evaluate fish screening facilities in the Yakima River Basin, Washington the past 3 years.  The facilities are built in irrigation canals and are designed to divert fish in the irrigation canals back to the Yakima River.  Evaluations are done to ensure that the screens are properly maintained and that operating criteria set by the National Marine Fisheries Service for the protection of juvenile salmonids are met.  These studies are conducted for the Bonneville Power Administration as part of their salmonid enhancement efforts in the Columbia River Basin.

Chromium Toxicity – Ms. Chamness helped run a six-month experiment to evaluate the effects of hexavalent chromium on salmonids eggs.  This included daily monitoring and care of the fish, as well as daily documentation of the experiment’s status.

Sage Grouse Habitat Evaluation – Ms. Chamness helped conduct native plant surveys and impacts of training on vegetation on the Yakima Training Center.  This work included identification of plant genus and species, evaluation of soil crust disturbance from training activities, and data entry and analysis of the data using various database and spreadsheet programs. 

Hanford Site Annual Groundwater Monitoring – Ms. Chamness has retrieved data from various databases and generated trend plots and water-level plots for annual Hanford Site Groundwater reports for the past 2 years.  This included generating graphics for the web site version of the report.

PUBLICATIONS
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�PAGE \# "'Page: '#'�'"  �Page: 5���1. Identify the species at risk.  What is the nature of the imminent risk that would be addressed by this proposal and explain either, a) how the opportunity to address the risk to the species may be lost if the proposal is not implemented in 2001 or, b) how the proposed strategy has been broadly recognized as achieving direct fish benefits.





2. What permitting and/or landowner agreements will be required to begin this work?  Will all required permits or agreements be completed within 12 months of project approval.
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The highest priority will be placed on proposals that address risks to the survival of ESA-listed salmon and steelhead affected by the power system emergency.





Proposals will also be considered that address impacts to non-listed salmon, steelhead and resident fish that are directly attributable to the power system emergency.





BPA encourages proposers to describe joint benefits to ESA-listed salmon and steelhead and non-listed fish species (if applicable).  Projects demonstrating joint benefits will be deemed extremely beneficial.





In addition, all proposals must meet the following criteria:





Proposed project is ready for on-the-ground implementation this year (e.g., NEPA, ESA compliance, 404, landowner agreements completed, etc).





Project implementation requires funding only for this coming summer and fall.  If the project requires an out-year funding commitment for O&M, that funding will be addressed in the ongoing annual planning process done through the Power Planning Council.





Project is appropriate mitigation for the FCRPS and is not mitigation for the drought or in-lieu-of expenditures, or actions authorized or required by other entities.  





Proposed projects are consistent with the federal government’s trust and treaty obligations.





Proposed projects comply with the Endangered Species Act and are consistent with the Northwest Power Act and applicable state laws.





Either collect or identify data that are appropriate for measuring biological outcomes identified in the objectives.
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