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Section 3. Project description

a. Abstract

Wood debris is being aggressively re-introduced to channels throughout the Pacific Northwest to help rehabilitate salmonid habitat.  But very little is yet known about wood debris stability or how wood can influence hydraulics and sediment transport.   The deposition of the “key member” or snag initiates the formation of stable jam altering the local flow hydraulics and thereby the spatial characteristics of scour and deposition leading to pool and bar formation.  This multi-disciplinary project proposes to study the hydraulics, bed response, and stability of “key members” by placing snags into an unobstructed section of the Henry’s Fork of the Snake River and closely documenting how the flow, bed, and snag adjust.  The project site offers an unobstructed channel with steady discharge, an enthusiastic landowner (Flatrock Fishing Club).  Field experiments will be conducted over a one month period during the summer of 2001 and no conflicts with recreational users are anticipated.   Prior to placing a snag into the river, pre-existing conditions (e.g., topography, sediment, flow) will be thoroughly documented.   Snags consisting of a tree bole and rootwad will be placed within a designated location with as little disturbance as possible (i.e., rubber tired loader).   The streambed will be surveyed at regular intervals to determine the changes in the bed caused by the placement of the snag.   Monitoring will include a 3-D description of flow (using Acoustic Doppler instruments) , topography, bed texture, temperature, snag position, and fish utilization through time at least until changes have become negligible.  Field data will be used to calibrate numerical hydraulic models that will improve predictions of local and reach-scale effects of snags and log jams.  Results will be compiled, described, and submitted for peer review.  The project will provide valuable physical and biological information for re-introducing wood to channels throughout the Columbia River Basin.

b. Technical and/or scientific background

The degradation of salmonid habitat through the twentieth century and recognition that wood debris (“WD”) in streams and rivers played an important role in the ecology of fluvial environments (e.g., Harmon et al. 1986, Maser and Sedell 1994) has led to initiatives to re-introduce WD throughout the Pacific Northwest.   To treat the vast number of degraded channels, efforts to reintroduce WD must be effective and economical, and these efforts must be increase risk to human life and infrastructure.   Thus it is imperative to improve the scientific and engineering understanding of WD in rivers.

Historical records reveal that massive WD accumulations were significant channel-altering mechanisms in large rivers, directly influencing channel avulsion, lake development and floodplain formation (e.g. Veatch 1904, Guardia 1933, Triska 1984).  Log jams sometimes completely filled channel hundreds of meters in width for tens of kilometers.  In addition of historical evidence, sedimentological studies recognize an apparent correspondence between snags and bar formation in larger channels. (e.g., Becker and Schirmer 1977, Nanson et al. 1995, Abbe 2000).  Aggressive de-snagging efforts for navigation and flood protection during the past two centuries has removed almost all evidence of how WD jam affected fluvial environments in many regions of the world (e.g. Sedell and Luchessa 1982, Sedell and Frogatt 1984, Shields and Nunally 1984, Gippel et al. 1996a, b).

Stable snags and WD accumulations in large channels tend to form in the deepest and fastest parts of a river where WD is also most efficiently transport (i.e., least resistance, most drag).  Unstable WD accumulations form where depths and velocities diminish such as bars, or where they encounter an obstruction, which would have almost certainly been a snag in pristine large alluvial forest rivers.  Snags and WD accumulations creating large enough flow separation envelopes will initiate development of bars and islands (Abbe and Montgomery 1996b).  These logjams can last for hundreds of years, thereby protecting patches of floodplain forest from repeated erosion associated with channel migration, facilitating the development of old-growth trees capable of forming key members (Abbe 2000).  Through processes such as those described above, log jams create complex anastomosing system of perennial and ephemeral channels across the floodplain and channel migration zone of a river (e.g., Sedell and Frogatt 1984, Abbe 2000).  Whether through a mosaic of obstructions throughout a reach or by directly impounding a channel, logjams are extremely effective at dispersing water across floodplains and trapping large quantities of sediment (e.g., Harvey et al. 1986; Hartopo 1991; Montgomery et al. 1996; Brooks 2000; Abbe 2000).

The observation that logjams act as a natural type of bank protection over long periods of time led to the idea that similar structures can be “engineered” to provide bank protection that more closely reflects the natural character of many rivers than traditional engineering.  “Restoring” the natural quantities of WD loading in many rivers may be unrealistic since the geomorphic consequences would not be acceptable to human communities.  But there are many situations where in-stream WD can be tolerated with no adverse impacts (e.g. Gippel et al. 1996b) and can even be used to solve traditional problems and enhance habitat (e.g., Abbe et al. 1997, 1998, 2000, submitted; Brooks et al. 2000).  At some sites, WD can be used to increase the frequency and magnitude of floodplain inundation, which will not only increase the quantity and quality of habitat, but reduce flood peaks downstream and retain sediment and organic debris (Abbe 1999).  Careful consideration should be given to how and why WD is re-introduced to the fluvial environment, such as how WD will be stabilized, how it will likely respond to the system (e.g., existing flux of mobile WD, channel migration rates, riparian forest conditions), and the potential effects WD placements may have (e.g., increasing erosion, flood, or avulsion risks or hazards to human safety). 

The principal means by which WD influences channel morphology is by affecting the deposition and scour of sediment, which can only be accomplished by controlling flow conditions responsible for sediment transport.   But little is known about how wood can form stable flow obstructions (i.e., snags) and the subsequent effects on flow conditions that alter channel morphology.   Snag stability in large channels is dependent on how it interacts with the channel bed.  Abbe (2000) presents a basic model of how snags can naturally become embedded in alluvial beds to form stable obstructions that can go on to form large WD accumulations.   Current understanding of flow around  snags is limited to rudimentary observations (e.g., Abbe and Montgomery 1996) and interpretations based on studies of flow separation around bluff bodies (e.g., Moffatt 1964, Gerrard 1966, Castro 1971, Chang 1976, Castro and Robins 1977, Schlichting 1979, Roberts 1980, Bearman and Morel 1983, Bearman 1984, Best and Brayshaw 1985, Browand and Troutt 1985, Driver et al. 1987, Simpson 1989, Klebanoff et al. 1992, Roshko 1993, Sigurdson 1995, Best 1996, Nakamura 1996, Wolochuk et al. 1996, Prasad and Williamson 1997).   A basic interpretation of flow structure around a snag is presented in Figure 1.  No published literature has been found describing the flow structure around complex, semi-permeable flow obstructions such as snags or logjams.

It is likely that the absence of snags in the reach of the Henry’s Fork where the project is proposed (Figure 2) is the result of historical removal of snags and riparian trees.   Snag clearance in the Henry’s Fork may still be occurring due to the high volume of recreational traffic (rafts, canoes, etc.).   The abundance of wood in the near-by Buffalo River provides evidence that portions of the Henry’s Fork may have had much more WD than is presently found.   The absence of WD in the project reach has created a relatively simple, uniform channel that provides a distinct advantage for studying the effects of a single snag.   The simple channel morphology and steady discharge expected during the duration of proposed field work provides conditions that could usually only be reproduced at a much smaller scale in a flume.

Development of a model for predicting the stability and hydraulic effects of snags (e.g., Abbe 2000, Figures 3 and 4) is dependent on linking tractable theoretical aspects of fluid dynamics to field observations as presented in this proposal.  We will measure and model the 3-D flow structure and response of a deformable bed proximal to snags intentionally placed into the Henry’s Fork of the Snake River.   The results of this work will have implications not only for WD re-introduction associated with habitat restoration, but for managing WD and riparian forests throughout the PNW and elsewhere.

Figures

1. Principal 2-D domains of flow past a bluff body such as a snag (Abbe 2000).

2. Photograph of proposed Henry’s Fork Snake River project site along Flatrock Fishing Club property.   Average channel width and depth is approximately 100 m and 1 m, respectively.  The bed material is comprised of sand and fine gravel.   Mean daily discharge at the site from July through September (1995 – 1999) was about 450 cfs. 

3. Conceptual illustration of snag entrenchment into channel bed associated with scour around rootwad (Abbe 2000).

4. Illustration of sediment deposition in lee of snag rootwad increasing resisting forces stabilizing snag and the relationship to bole taper (Abbe 2000).

c. Rationale and significance to Regional Programs

The recognition that in-stream wood debris plays a critical role in fish habitat and river ecology has led to efforts to put wood structures back in streams throughout the Pacific Northwest.  For over a century wood debris (WD) had been removed from North American rivers because of real and perceived impacts it had on flooding and navigation.  Mobile WD is still considered a serious threat to infrastructure such as bridges.   Successful re-introduction of WD will depend not only on understanding its beneficial effects, but also the potential risks to human communities.  The concept of engineered log jam technology (“ELJs”) is based on a premise that successful river rehabilitation depends not only on emulating natural processes, but engineering solutions that are compatible with human communities (Abbe et al. 1997, 1998, 2000a,b).   Despite the promising performance of several ELJ projects (Abbe et al. 2000a, b), the technology remains experimental.  

Very little is known regarding some of the most basic engineering aspects of WD in rivers, such as the stability mechanics of individual snags and the fluid dynamics past complex obstructions such as WD.   This project would test models of how snags can alter flow and alluvial beds (Abbe and Montgomery 1996, Abbe 2000).  Results will improve our scientific understanding of the hydraulics and stability of WD, how fish utilize changes to flow and the channel bed, and provide valuable recommendations for engineering appropriate placement of WD in rivers.

The Henry’s Fork Snag project addresses many of the goals set forth in the 1994 Fish and Wildlife Program.  Although the project is located on a study reach upstream of a natural passage barrier, the application of the science used for the resident fish population can be directed to the anadromous fish population located throughout the Columbia River Basin.  

The science behind the Henry’s Fork project is directed to better understand the stream dynamics associates with woody debris in riverine environments and the effects on anodromous and resident fish populations.  The unknowns associated with this project are the; how does the snag create and modify the geomorphology of a stream.  This includes the formation of pools and riffles, the migration of the channel, and the upstream and downstream extent of the snags influence.    

The framework of the 1994 Fish and Wildlife Program is to design and implement a program for protection of all anadromous and resident fish and wildlife in the Columbia Basin.  The key to the programs success is to address not only threatened and endangered species but to realize that the Columbia Basin is a ecosystem as a whole and all protection and/or restoration programs should address all organisms found in the basin.

The 1994 Fish and Wildlife Program consists of 15 Sections concerning various aspects of the program and areas of concern.  The Henry’s Fork project addresses multiple sections of the program including; Salmon Goals and Framework (Section 4), Coordinated Salmon Production and Habitat (Section 7), Resident Fish (Section 10), and Wildlife (Section 11). The following paragraphs address the connection between the Henry’s Fork project and the above listed sections.

Section 4- Salmon Goals and Framework

Need an easily measurable index, with the relatively short study duration period for this project (one month), the measurable index will the abundance of fish with the study reach and around the snag structure.  These values will be collected using snorkel studies of the site during the day and evening.  For a longer study period, the growth pattern for fish in the study area could also be investigated.

Priorities given to projects that address critical uncertainties and/or test important hypothesis.  Experiment’s results should provide an understanding of salmonids and their survival requirements, fish habitat created by the placement of the snag will be closely monitored throughout the study period.  A change in the abundance of fish in the study reach will be recorded.  This change will be compared to bed formation and water temperature data gathered to determine if a correlation exists.  The location of the fish in regard to the snag will also be monitored to determine how to better place and construct snag and large wood in streams in order to attract fish.

Research priorities are expected to reflect a system wide analysis of the major uncertainties and problems associated with increasing runs in a biologically sound manner, the results of the study will be applicable throughout the Columbia River Basin.  If an improved method to create fish habitat can be determined from this study, it will provide the means to improve fish surviveability resulting in larger fish runs. 

Section 7- Coordinating Salmon Production and Habitat

Successful instream restoration should be accompanied by riparian and upslope restoration, on of the goals of the Henry’s Fork project is to address the change in channel complexity created by the placement of a snag.  The use of snags and the associated wood debris jams as a means for creating instream habitat is the ultimate objective of the Henry’s Fork project.  Engineered wood jams have been used to project streambank protection in the Pacific Northwest and an off shoot of these projects has the creation of riparian habitat.  The use of wood debris in the channel not only improves fish habitat by increasing the complexity but it also spurs channel migration and floodplain reconnection, which in turn creates new riparian habitat.

Habitat Objectives- Section 7.6D, unless covered in other watershed development plans, the following objectives should be apply to all projects within the Columbia River Basin.

Bank Stability: maintain greater than 90 percent of streambanks in stable condition.

Water Quality: attempt to maintain temperatures in historically usable spawning and rearing habitat less than 60 degrees Fahrenheit.  Under all circumstances, do not exceed 68 degrees Fahrenheit throughout each watershed.

Large Woody Debris: retain large woody debris in stream channel (including waters where salmon are not produced) to protect the sediment and nutrient storage and processing function of stream ecosystems supporting salmon and steelhead.

The Council recommends actions such as addition of large woody debris only after the causes of large woody debris loss and pool loss have been completely addresses.

Large Pools: meet council minimum pool frequency objectives or documented historic pool frequency

Riparian Vegetation: retain vegetation in riparian area to stabilize banks, prevent warming of water, provide fish cover and food, and supply woody debris in the stream.

Stream Morphology: improve stream morphology (the structure and quality) to benefit salmon and steelhead.

The Henry’s Fork project will look directly into how Large Wood Debris in a riverine environment creates new stream morphology.  The project will detail the type of morphological changes, the magnitude and extent of the change.  The snag will aid in the creation of pools, entrap sediment and nutrients, and provide refugia.  Indirect results of placing wood in streams has been the initiation of riparian habitat restoration and improvements in water quality, specifically water temperature.    

Maximize results for the money spent, the Henry’s Fork project is designed to increase fish habitat by creating a more complex channel and providing an area where nutrient source can be trapped and sustained in the system.  The proposed project is a very cost effective approach to increase habitat productivity and quantity.  All material to be used in the Henry’s Fork project and all subsequent wood debris jam projects use natural material found at or near the site.  A lot of the work required to create the habitat is completed using natural forces so manpower hours are limited. 

Section 10- Resident Fish

Do not conflict with power generation and other resource developed activities, the results of the Henry’s Fork project will be used for the future design of fish habitat structures and streambank/riparian restoration.  These actions will not adversely affect facilities used for power generation.  The sites may have a beneficial impact on recreation activities in the stream reaches where they are placed.  The new complexity of the stream may develop river reaches of greater whitewater for rafters and kayakers.  The increased fish populations spurred by the creation of improved fish habitat will provide sport fishermen.

Recover and preserve health of native resident fish injured by the production of hydropower, The development required for the production of hydropower in a river basin can adversely affect the riverine and riparian habitat within the basin.  The flooding forests by the reservoir, the slowing of flows in river reaches upstream of the reservoir, trapping of sediment, and the decrease in flow volume downstream of a reservoir create major impacts to fish and wildlife.  The Henry’s Fork project will provide research in the creation of fish habitat in areas that may have been altered by the hydropower industry.  In areas downstream of reservoirs, the sediment catching ability of wood debris jams can help re-establish the flow regime of pools and bars which is benficial to the habitat required by anadromous and resident migratory fish.

High priority is given to resident fish projects that also benefit wildlife and/or anadromous fish, the Henry’s Fork project is located on the reach of the Henry’s Fork above a natural fish passage barrier (waterfall), therefore the project site will only address the resident fish of the study reach.  the project will study the creation of deep pools and the entrapment of sediment and nutrients.  The pools provide a resting place for fish out of the stronger riffle currents.  The snag itself will also provide refugia for fish among the root wad and natural cavities.  The snag is expected to trap sediment on the upstream face.  The snag is also expected to trap other floating object in the rvier system.  This includes carcasses and other forms of nutrient for the stream.  Instead of allowing these food sources to wash through the river reach, the potential nutrient suorces will be held in place by the snag.  The technology of the Henry’s Fork project is transferable to any river system, becoming beneficial for resident and anadromous fish within any watershed.

Section 11- Wildlife

Protect high quality or other habitat/species, The Henry’s Fork project will study the creation of high quality habitat within the riverine environment.  The snag placement is intended to initiate the development of stream complexity.  The snag project will allow the researchers to follow the formation of a deep pool, the accumulation of sediment, and the trapping of nutrients.  All of the research for the Henry’s Fork project is directed to improving fish habitat.  It has already been concluded the formation of wood debris jams are beneficial in the development of riparian habitat.  Work conducted by Tim Abbe has found that wood jams aid in the creation of complex stream systems.  A complex stream system includes floodplains and side channels.  The study reach for the Henry’s Fork project is in an area upstream from a natural fish passage barrier (waterfall).  The project will use the resident fish as the study indicator for fish habitat issues.  It is believed the results of the Henry’s Fork project will be transferable to anadromous fish in the lower reaches of the Snake and Columbia River basins. 

Provide riparian or other habitat that can benefit both fish and wildlife, the Henry’s Fork project will look at the changes to streambed form and character due to the placement of a snag in the stream.  The instream bed form changes will benefit the fish habitat at the study site.  Earlier research regarding engineered wood jams has determined that by creating a more complex river system, they in turn assist in the development of riparian habitat.  The riparian habitat provides refugia for the wildlife using the river corridor and provides cover for the river.  This assists in keeping the water temperature cooler.

d. Relationships to other projects 

A review of the existing and past projects funded by the Bonneville Power Administration as part of the Fish and Wildlife program revealed no projects directly related to the proposed Henry’s Fork project.  This result is expected since the concept of this proposal is an “innovative” project designed to provide new insight and technology to the areas of hydraulic engineering, riverine and riparian habitat development.

The direction of past and in progress projects in the Columbia River Basin are toward the development of fish and wildlife habitat in the riverine and riparian environment to mitigate for habitat destroyed due to energy production facilities.  All of the reviewed projects in the Columbia Basin created fish habitat with in-stream structures.  The structures were then monitored as part of a program to determine if fish populations were positively impacted by the project.  They do not address the science use to develop the habitat structures.  

The Henry’s Fork Project is designed to study and develop the science of creating natural fish habitat structures and riparian habitat using materials and forces existing in the riverine environment.  By placing and snag in the river and monitoring the dynamic response of the system, a methodology for predicting the results of a proposed in-stream structure can be produced.  Aided by 3-D hydraulic modeling, computers will be used to calibrate the gathered data from the Henry’s Fork project to the modeling effort of the site. The Henry’s Fork project will determine what parameters are required to adequately predict the resulting riverine and riparian habitat and develop a methodology for the design and construction of stable structures.

The Henry’s Fork Project will include the collaboration of specialists with local knowledge of the project site and scientists from various public agencies with experience in the field of fish habitat development and river environments.  Following is a list of collaborating organizations, agencies, and individuals for the Henry’s Fork project:

Henry’s Fork Foundation (HFF) has been collecting data and doing work on the study reach for many years.  They have amassed a large database for flow rates, stream survey, and hydrology in the basin that will be made available to the project.  The Foundation also has a good relationship with the project sponsor, Flat Rock Fishing Club.  The Foundation will be the coordinator between the project efforts and the Sponsor.  They will also handle the permitting issues.  This includes a 404 permit from the Corps of Engineers and permits from the Idaho Environment Division.  The Foundation will also handle all public relations required.  Since the river is a popular  rafting/canoeing site, the direct intervention with river users will be handled by the foundation in the form of public announcements and flyers. 

Flat Rock Fishing Club is the owner of the project site.  As sponsor of the project, their role will be to facilitate access for all project related personnel and equipment.  The club will provide for site access and the storage of all required equipment during the study time.

George Pess, National Marine Fisheries Service (NMFS) will conduct fish habitat surveys of the site for the duration of the project.  Snorkel surveys will be conducted once during the day and once during the evening to gain a better understanding of how fish movement varies throughout a 24-hour period.  Species and age class will be estimated during the snorkel surveys.  He will place temperature loggers in the control and treatment reaches throughout different habitat units and depths in order to better understand at what scale temperature variations occur around the snag.

Kim Clarken, U.S. Forest Service (USFS) will write the permit for the HFF.  As the former hydrologist for the HFF she will provide great insight to the Henry’s Fork hydrology and she will assist in data collection and research.  Ms Clarkin will act as intermediary between the the HFF, the Flat Rock Fish Club and the project scientists and engineers.

e. Proposal objectives, tasks and methods

Flow in a river is unsteady and multi-directional.  The objective is to document the flow directions and velocities under existing condition and during the project.

Task a: Determine the upstream and downstream extent of flow influence by snag.  A limit of the study is required to accurately document the total effect of the project.  Small scale experiments using wave generation will be determine the extent of the study reach to be monitored. 

Task b: Set up sampling grid in the study area.  Survey equipment will be used to set up a system of coordinates throughout the study area.  This will ensure monitoring at identical points throughout the project duration.

Task c: Document existing flow conditions.  The Acoustic Doppler Velocimeter (ADV)and Acoustic Doppler Current Profiler (ADCP) will be used to to monitor flow velocities and directions based on the sampling grid set up as part of Objective 1, task b.  

Task d: Place snag in river.  A logger will be used to place a large log into the river.  The log will be allowed to secure itself by its own means.  

Task e: Periodic measurement of flow velocities on sampling grid.  Once the log is placed, periodic surveys of the flow velocities and directions will be taken.  This data will be used in the calibration process of modeling.  The ADV and ADCP will both be used along the sampling grid for this task.  

Task f: Document flow structure associated with snag.  The data gather will be downloaded into a computer  and processed for input into all applicable software.

Task g: Computer mapping of flow structure around snag.  Velocity maps and flow directional maps will be created from the processed data gathered for this objective.

Task h: Remove snag from river.  The logger will be used to pull the snag from the river.  The snag will be placed on the bank or in another location at the request of the project sponsor.  

Task i: Prepare data report.  A report will prepared to document the methodology of data gathering and processing, the results and any conclusions that can be derived from the project. 

Objective 2: Document Bed Dynamics-Topography

It is expected that the placement of the snag will cause changes to the bed topography of the river.  Continuous survey will be required to document this process.  The sampling grid will provide for a reliable comparison of data points between surveys. 

Task a: Set survey control and sampling grid. Survey equipment will be used to set up a system of coordinates throughout the study area.  This will ensure monitoring at identical points throughout the project duration.

Task b: Document existing topographic conditions.  Prior to the placement of the snag, a topographic survey of the site will be done.  A total station and two man crew will conduct the survey.

Task c: Periodic total station surveys of bed response to snag.  After the snag has been placed, surveys will proceed immediately.  This will ensure complete documentation of the change in bedform created by the snag.

Task d: Map and video topographic response to snag.  The data gathered in the surveys will be downloaded to a program that will create a surface replicating the surveyed points.  Underwater videos will be made to provide visuals of the changes to the bed.

Task e: Document final bed adjustment to snag.  Prior to removal of the snag a final survey will be conducted and the data points mapped.  This will show the final changes accrued during the study period.

Task f: Prepare data report. A report will prepared to document the methodology of data gathering and processing, the results and any conclusions that can be derived from the project.

Objective 3: Document Bed Dynamics & Bed Texture

The placement of the snag will cause deformations in the existing bed.  This will be caused by areas of increase velocity.  How the velocity will effect the make up of the bed is important in the study of sediment retention and gravel cleansing. 

Task a: Document existing grain size of surface.  A soil survey will be conducted along the study reach to determine the variation of the grain sizes in the reach for the surface material.

Task b: Document existing grain size of subsurface. A soil survey will be conducted along the study reach to determine the variation of the grain sizes in the reach for the subsurface material.

Task c: Document existing bedforms in study area.  All pools and riffles as well as mass of rocks will be recorded to document any changes created by the snag. 

Task d: Periodic mapping of bed texture response.  Throughout the study, soil surveys like the initial one will be conducted in order to monitor changes in the bed materials.

Task e: Periodic photography of bed texture response to snag. During the soil surveys, underwater video and photographs will be taken to provide actual visual of the snag’s effects.

Task f: Document final bed texture response to snag.  Prior to removal of the snag the final survey will be completed and the results document.

Task g: Prepare data report. A report will prepared to document the methodology of data gathering and processing, the results and any conclusions that can be derived from the project.

Objective 4: Document Fish Use to Flow Structure Relationship

One of the proposed effects of the snag will be to increase habitat for fish.  Daily surveys will be required to document the amount of fish in the area as well as where they are found in relation to the snag.

Task a: Determine base condition fish population.  Fish surveys will be conducted using snorkels and masks all along the study reach.

Task b: Record daily fish activity and location around snag.  A fish survey will be completed during the day and evening throughout the study duration to record abundance and location of fish. 

Task c: Prepare data report. A report will prepared to document the methodology of data gathering and processing, the results and any conclusions that can be derived from the project.

Objective 5: Develop and Calibrate 2-D and 3-D Hydrodynamic Models

The calibrated hydrodynamic model will allow for continued study of the Henry’s Fork site in an office environment.  The model will provide the scientist and engineer the opportunity to better understand the movement of water and sediment around a stationary body.

Task a: Grid generation.  The hydrodynamic models will create a grid to replicate the data grid provided by the survey at the site.  If more data points are required, they will be added in the field. 

Task b: Grid dependency studies.  An analysis of the grid system is required to determine if adequate data points ore provided for in the survey.  If the studies reveal that more points are required to create the grid, they will be added as required.

Task c: Calibrate and validate.  The computer models and grids will be used to created and dynamic model to replicate the processes recorded in the field.  

Objective 6: Assessment of Snag Stability and Habitat Alternatives

Using the calibrated model the scientist and engineer can model different field designs and alternative and see the effects on flow and habitat they will have without having to go back into the field.

Task a: Use calibrated model to extrapolate snag useful life.  The calibrated model will be used to study the long-term effects of the snag and the useful life.

Task b: Use model to simulate alternatives to improve fish habitat.  The model will be used to demonstrate the effects of different parameters for the snag, such as length, width, and alignment will have on the development of fish habitat and localized bedforms.   

Task c: Use model to demonstrate constructability alternative.  The model will be used to show how placement of one or more logs might be effectively built for long term stability

Objective 7: Prepare a Technical Report to Detail Findings of Project

A final report will document all processes and results that come from the study.  This will allow other scientists and engineers to better understand the dynamics of placing wood in rivers.

Task a: Prepare draft report of project findings.  The draft report will describe the purpose, methodology, results, and conclusions associated with the project. 

Task b: Submit for peer review and comments.  Peers will be allowed to review the report for scientific merit and conclusions.  

Task c: Prepare final report to include comments.  Any comments produced by the peer review will be incorporated into the final report, which will be sent to all interested parties.
f. Facilities and equipment

The Henry’s Fork project site is located on private property owned by the project sponsor, the Flat Rock Fishing Club.  The site does not have any amenities on it so all equipment and housing will have to be hauled in.  The project will use a 20’ x 8’ filed office to house and store electronic equipment and other materials.  A gas-powered generator will be used to provide a power source for computers, lights, and a heater.  All persons working at the site will be staying in a rented cabin near the site.  A portable toilet will also be brought to the site and maintained on a regular basis. Site storage of all large equipment will be provided for at the site.  It is not expected that any clearing will be required to access the site with the large equipment.  All of the required facilities can be rented and transported to the site from nearby suppliers. 

The placing of a large tree snag (approximately 60 feet) in the Henry’s Fork will require a Logger.  The Logger will be rented for the duration of the in-field work.  The Logger will stay on-site in case of any unforeseen emergencies with the snag.  It is expected the project sponsor will supply the large snag with a connected rootwad.  The tree will be harvested near the site and transported with the logger and placed.

The telescoping boom will be used to provide a moveable platform above the study site so data collection efforts will not impact the study site.  A two-person crew will be required to collect the topographic survey data of the site.  At least two people will be located on the bank, one operating the total station and one taking notes from personnel on the boom.  Two people will be on the boom, one to hold the prism rod and one to operate the Acoustic Doppler Velociometer (“ADV”).  An Acoustic Doppler Current Profiler (“ADCP”) will be used from both the boom and from the margins of the channel.

During the initial phases of the project, the site will need to be recorded on a regular interval of every two hours.  This rate of data gathering will continue until the stream bed changes start to stabilize.  It is anticipated that some data gathering will be required to be done at night.  Lights will be required for the reading of the instruments and the general safety of working around the river.  The light tower with its own generator will be used to light the site at night for data collection purposes.  All data collected will be logged into the laptop computer for processing and storage.  All materials will be backed up on disk.

The Henry’s Fork project will be recorded on video and camera.  Both cameras will be able to be submerged under the surface of the river to record the transformation progression of the river bed and the movement of fish in the study reach.  Some the required data, such as fish movements, filming and bed texture analysis will need to be done the water. Diving equipment, including a wet suit will be used to facilitate this process.  Surface texture maps will be drawn utilizing the established sampling grid.  The grain size of subsurface bed material will be done through sieve analysis of representative samples.  Bed surface texture will be estimated using the Wolman pebble count technique and photographic analysis.
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Section 4. Key personnel

Name
Title
FTE/hours
Project Duties

Tim Abbe, Ph.D.

PWA
Principal Investigator
450
Technical supervisor, data colllection and processing, and report preparation.

Kevin Coulton, P.E.

PWA
Project Administrator
120
Supervise engineering work, QA/QC, and managing the project tasks and costs.

Chris Bowles, Ph.D.

PWA
Hydraulic Engineer
450
Data collection and procesing, computer modeling, and report preparation.

Stephen Blanton, P.E.

PWA
Project Engineer
600
Site engineering, data collection and processing, project logistics, and report preparation.

Jerry Crabs
Flat Rock fishing Club - Sponsor
40
Provide site access and storage area for the duration of the project.

Fred  Sica
Executive Director of the Henry’s Fork Foundation
40
Preparation and tracking of permits.  Provide public information to all river users.

Kim Clarkin

U.S. Forest Service
Hydrologist
80
Project liaison with sponsor and local organizations, data collection and processing, and report preparation.

George Pess

National Marine Fisheries Service
Habitat Ecologist
150
Conduct fish habitat surveys, collect temperature data, and report preparation.

Elizabeth Andrews of PWA will be the Principal-in-Charge for the project.  Her role in the project will be QA/QC and technical support.  The Henry’s Fork Foundation has an Acting Executive Director, Charlie Sperry.  Mr. Sperry will be vacating the Executive Director position as of the new year,at which point Mr. Sica will be taking over.  If the BPA wishes to make contact with the HFF regarding this project, please take note of the above personnel changes.

Additional persons will be providing input to this project on a lesser level.  There will be another computer modeler assisting Dr. Bowles with the completion of the modeling effort.  The second modeler will not be present in the field.  All work will be done in the office.  A videographer will be in the field to provide the filming of the fish movements around the snag structure.  George Pess will be using the assistance of college students to assist him with the fish monitoring portion of the project.  They will be in the field working in the river on an as needed basis.

Timothy B. Abbe, Ph.D.

Director of River Science and Technology

Dr. Abbe is a river scientist with an extensive background in the practical application of fluvial geomorphology to the restoration and management of natural systems. In the last several years, his work has focused specifically on the role of woody debris in the form and function of river channels. He has pioneered the development of “engineered log jams” (ELJ), or artificial structures that emulate naturally-occurring stream structures to achieve particular purposes (e.g., bank protection, grade control, sediment trapping). He has guided the design of several ELJs in Western and Eastern Washington, and is currently writing a book for the Natural Resource Conservation Service (NRCS, U.S. Department of Agriculture) on wood debris in fluvial systems and guidelines on the analysis and design of ELJs.  Dr. Abbe’s background in geology, geomorphology, environmental restoration and the application of engineering in environmental project design have provided a solid basis for his eleven years of consulting in this field.
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Ph.D., 2000


Department of Geological Sciences, University of Washington, Seattle, WA. 



M.S., 1990 
Department of Geology, Portland State University, Portland OR



E.M.T., 1984
Emergency Medical Technician (AZ Certification), Yavapai Com. College, Grand Canyon, AZ



B.S., 1984  
Department of Geology, University of Vermont, Burlington, VT






Professional  Registration

#5500


Registered Geologist, CA








Professional  Experience

2000-Present
Director of River Science & Technology

Philip Williams & Associates, Ltd., Seattle, WA





1993-2000
Consulting Geomorphologist and Geologist, Seattle, WA





1997-2000
Research Assistant:  Engineered Log Jams

UW Department of Geological Sciences, Seattle, WA



Selected Project Experience

Forest Road 23 Bank Protection, Cispus River.  For Lewis County, WA, 1999. 

Project involved protecting three sites where Forest Road 23 in the Cowlitz Valley Ranger District of Gifford Pinchot National Forest was destroyed or severely threatened in the February 9, 1996 flood.  Supervised Forest Hydrologist and field technicians during analysis and design for three sites, 1998-1999.  Provided technical advice and supervision periodically during construction of two sites in September, 1999 (only 2 sites proceeded through construction phase).  Project involved approximately 1000 trees with diameters greater than 18” (46 cm). 

North Fork Stillaguamish River Habitat Enhancement (RM 21), Snohomish County, WA, 1998.  Project involved almost 3 years of planning and the collaboration of engineers, biologists, planners, and landowners, including representatives from federal, state, county, and tribal agencies, and the University of Washington.  While principal objective was habitat enhancement, designs had to demonstrate that the project posed no significant adverse impacts such as flooding or bank erosion.  Five large ELJs were successfully constructed during the summer of 1998.  Project involved importing approximately 400 trees with diameters greater than 2 ft (60 cm).  Completed a one year report on the physical performance of the project and ELJs (1998-1999) for the U.S. Army Corps of Engineers, Seattle District, in February 2000.

Selected Papers 

Abbe, T.B., G. Pess, D. Montgomery, M. White and B. Smith.  2000.  River engineering founded on emulating natural processes:  the development and preliminary results of using engineered log jam technology to protect infrastructure and rehabilitate fluvial ecosystems.  EOS, Trans. Am. Geoph. Union,  in press

Abbe, T.B.  2000.  Patterns, Mechanics, and Geomorphic Effects of Wood Debris Accumulations in a Forest River System.  Unpubl. Ph.D. dissertation.  University of Washington.  Seattle, WA.  220 p.

Abbe, T.B., D.R. Montgomery, G.R. Pess, T. Drury, and C. Petroff.  1998.  Emulating organized chaos:  engineered log jams as a tool for rehabilitating fluvial environments.  EOS, Trans. Am. Geoph. Union, v.79, no.45, p.F345-F346.

Christopher Bowles, Ph.D.

Associate


Dr. Bowles is a civil engineer focused on hydraulic design with significant experience in the application of computational and physical models for hydraulic structures. His research focused on issues related to small scale, run-of-the-river hydropower installations including geomorphic and hydrologic issues which he completed in 1998.

Prior to obtaining his Ph.D., Dr Bowles was involved in hydraulic engineering with the National Rivers Authority, England, UK (now the Environment Agency). His work in England included computational modeling using HEC 2, HEC-RAS and ISIS for flood alleviation and floodplain mapping studies. Dr. Bowles also has significant experience in 3-dimensional computational modeling and catchment hydrology. Dr Bowles has recently been involved with modeling using the MIKE software of the Danish Hydraulic Institute (DHI). Dr. Bowles has been involved as project manager on a wide variety of projects such as flood alleviation, sediment studies, catchment hydrology, river and wetland restoration. Dr Bowles recently provided an independent assessment of a proposed hydropower project in Belize, Central America and is the project manager for the Napa – Sonoma Marsh Restoration, a major wetland restoration project in the north of San Francisco Bay, which involves complex 1-D and 2-D computational modeling. Other recent projects include 2-dimensional computational modeling of an alluvial fan in Southern California and flood reduction studies combined with ecological restoration on the Napa River. Dr. Bowles is presently working on 3-dimensional computational modeling of flow deflectors in rivers for habit restoration and bank protection.

Dr. Bowles has had seven years industry experience prior to specializing in hydraulics, initially in land surveying and latterly in site construction, when he worked as a site engineer and as a site project manager. 
Education

Ph.D., 1999
Hydraulics, specializing in 3-D numerical modeling of environmental flows related to run-of-the-river hydropower.

CIWEM, 1995
Water and Environmental Management Diploma, Nottingham Trent


University, England

B. Eng., 1995
Civil Engineering (First Class with Honors), Nottingham Trent      University, England.

H.N.D., 1989 
Engineering Surveying, Trent Polytechnic, Nottingham, England.





ADVANCE \u7Professional Experience 

1999 – Present        Associate

Philip Williams & Associates, Ltd., Corte Madera, CA

1999       
Hydrologist

Philip Williams & Associates, Ltd., Corte Madera, CA

1995-1998
Standard Instructor:   Land Surveying, I.T., and Fluid Mechanics

Nottingham Trent University, Nottingham, England

1995
Flood Defense Technician

National Rivers Authority, Scarrington Road, Nottingham, England 





Papers and Publications

Bowles, C.B., Daffern, C., Ashforth-Frost, S., 1998. An Investigation into the Flow Structure at a Generalised Intake Structure using SSIIM, a 3D Numerical Model. ASCE Water Resources Congress, Memphis, USA.

Bowles, C.B., Daffern, C., Ashforth-Frost, S., 1998. The Independent Validation of SSIIM, a 3D Numerical Model. Hydroinformatics 1998, Copenhagen, Denmark.

Bowles, C.B., 1999. An Investigation into the Flow Structure at a Generalised Open Channel Intake, Ph.D. Thesis.

Bowles, C.B., Richardson, R., Rungo, M., 2000. Two Dimensional Modeling of an Alluvial Fan. Hydroinformatics 2000, Cedar Rapids, Iowa, USA.

Bowles, C.B., 2000. Studies into Restoration and the Effects on Flood conveyance Capacity of the Napa River Using Hydrodynamic and Sediment Transport Modeling, Floodplain Management Association Semi-Annual conference, Sacramento, California, USA.

Stephen G. Blanton, P.E.

Hydrologist

Mr. Blanton is a water resources engineer with experience in watershed hydrology, river hydraulics, hydrodynamic modeling, and stream bank restoration.  He has worked on projects involving fish habitat restoration, flood restoration and mitigation, stream stabilization and stormwater mitigation.  His field construction management experience will be utilized for this project.

Education

M.S., 1999
(in progress) Interdisciplinary Sciences, Water Resources, California State University, Chico

B.S., 1994
Civil Engineering , California State University, Chico 






Professional

Registration

63081PE     
Civil Engineer, Oregon





Professional Experience

1999-present
Hydrologist

Philip Williams & Associates, Ltd., Portland, OR

1996-1999
Water Resources Engineer

Otak, Inc., Lake Oswego, OR


Selected Project Experience

Watersheds 2000, 2000.  For the Unified Sewerage Agency (USA), Washington County, Oregon.  In addressing new Clean Water Act and Endangered Species Act requirements, USA is focused on planning efforts within the urban and urban fringe area. HEC-HMS hydrologic models are being created for 6 streams within the Urban Growth Boundary.  The resulting flow rates from the hydrologic analysis will be used in HEC-RAS models of the 6 streams also being developed for this project.  Both modeling efforts will be used to identify priority areas for stream and wetland enhancement, urban run-off management, flood hazard management, and aquatic species barrier removal.

Beaver Creek Bank Stabilization, 1998.  For the City of Troutdale.  A failing slope along Beaver Creek required erosion protection and stabilizing.  Three methods of stabilization were used; riprap was used as the toe foundation for the slope, planted gabions were used up to the 10‑year flood elevation, and soil encapsulated geo‑grids were used for the rest of the slope.  Working with representatives from ODFW, the riprap portion of the bank protection was engineered to provide improved fish habitat.  Provided construction management services including; working as a liaison between the contractor and city, site inspection, billings, and change orders.

Beaver Creek Erosion Mitigation, 1997.  For the City of Troutdale.  Slope failures located at the site of two storm sewer outfalls were beginning to threaten neighboring structures.  The location of the two outfalls provided for challenging solutions due to nearly vertical slopes at the sites and the proximity to Beaver Creek.  The final design included vegetated fill to stabilize the slopes and energy dissipaters placed up gradient from Beaver Creek to lessen the possibility of future erosion issues.  Provided construction management services including; working as a liaison between the contractor and city, site inspection, billings, and change orders.

Cascade Streamwatch, 1997.  For Bureau of Land Management.  An interpretive center was developed along a tributary of the Zig Zag River.  The trail system included a fish viewing area comprised of a man‑made channel reach with multiple viewing windows.  Working with a fish biologist, a HEC‑RAS model was developed to determine the placement of natural structures within the reach which would best replicate natural fish habitat including hydraulic jumps, riffle areas, and pools.

Kevin G. Coulton, P.E.


Project Manager, River Hydraulics 


Mr. Coulton will serve as the project manager for the proposed project.  He is a registered professional engineer in Idaho, the proposed project location.  He has experience in the planning and implementation of water resources research projects in the Columbia River Basin, beginning with his graduate school work on fish habitat enhancement projects in Washington, Idaho and Utah. He managed an innovative project for BPA  involving the investigation of reservoir bank storage and its effect on reservoir operations and firm power availability.  From this work he gained an understanding for the increasing role BPA has in managing power production and environmental responsibilities in new, innovative ways.  Mr. Coulton will bring this relevant management and technical experience to the proposed project.

Education

M.S., 1985
Civil Engineering, Washington State University, Pullman, Washington

Major emphasis in hydraulic engineering and minor in ground water hydrology

B.S., 1981
Civil Engineering, Penn State University, University Park, Pennsylvania

B.S., 1981
Landscape Architecture, Penn State University, University Park, Pennsylvania



Professional Registration

25691
Civil Engineer, Washington 

15870
Civil Engineer, Oregon

9235


Civil Engineer, Idaho

Professional Experience

1994-Present
Senior Associate, Philip Williams & Associates, Ltd., Portland, Oregon

1993-1994
Independent Consultant in Coastal and Watershed Hydrology, Portland, Oregon

1984-1993
Water Resource Engineer and Project Manager, CH2M HILL Northwest, Inc., Bellevue, WA and Portland, OR

1983-1985

Graduate Research Assistant, Washington State University


Selected Project Experience

Hungry Horse Reservoir Bank Storage Study, 1991‑1994.  For the Bonneville Power Administration.  Lead hydraulic engineer in an evaluation of bank storage at Hungry Horse Reservoir in northwestern Montana.  Performed the hydrologic and reservoir operations technical investigations and originated and developed an aspect of the study involving the remapping of the reservoir active storage during a reservoir low pool elevation to refine reservoir capacity table volumes, using aerial photogrammetry and digital terrain modeling. 

Development of an Integrated Floodplain Management Strategy for Tillamook Bay Basin with Applications for the State of Oregon.  For the U.S. Fish & Wildlife Service, 1998-ongoing.  Managed and performed a unique flood systems analysis project to demonstrate an approach to integrated river management. Lead an interdisciplinary team with expertise in hydrology, geomorphology, aquatic ecology, riparian ecology, and urban planning/public policy, while working closely with the Service biology and GIS staff. 

Williamson River Delta Restoration Planning and Concept Design, 1999-2000. For The Nature Conservancy, Portland, Oregon.  Managed and performed a project involving the planning and design of alternatives to restore river channel and floodplain wetland habitats on a 4,800 acre freshwater delta system.  Originated the approach to construct hydrodynamic computer models of existing conditions and an historic pre-disturbance condition to provide a graphic visualization of changes to seasonal water movement within the delta system and habitat disturbances.

An Evaluation of Flood Management Benefits through Floodplain Restoration on the Willamette River, Oregon. For River Network, 1996.  Managed and performed a landmark study for the national non-profit environmental group River Network to demonstrate the feasibility of restoring floodplain lands in the Willamette River Valley for multiple purposes including fish and wildlife habitat, flood water storage, water quality enhancement and public open space. 

Clark County Fish Passage Design Projects, 1996-1997.  For the Public Works Department of Clark County, Washington.  Prepared schematic design and order-of-magnitude level cost estimates to evaluate the relative cost/benefit of fixing the higher priority problem culverts.  Designed culvert fish passage facilities using seasonal flow duration curves and recurrence interval flood flow estimates at ungauged stream locations to meet state agency low and high flow passage criteria. 





Elizabeth S. Andrews
Principaltc "Principal"

Ms. Andrews has broad experience in water resources management.  Her expertise includes hydrology, hydraulics, restoration and enhancement, flood control, and water systems management, with emphasis on simulation modeling.  Stream restoration, flood management, fluvial geomorphology, and river management policy are areas of special interest.

As a project manager, Ms. Andrews has led team efforts on stream restoration, wetland management, flood control, gravel extraction, and FEMA Flood Insurance Studies, including hydraulic analysis and floodplain mapping of more than 70 miles of streams in western Placer County, California.  She has also assisted the U.S. Fish and Wildlife Service in evaluating reservoir management options and impacts and creating plans and an accounting system for water use under the Central Valley Project Improvement Act.  Other projects she has conducted include: analyzing the feasibility of operating Sacramento Valley rice fields for winter waterfowl habitat; helping to develop multi-objective flood control and ecological enhancement plans for Santa Rosa Creek, the Petaluma River, and Codornices Creek; assessing reservoir operations alternatives at New Melones Reservoir on the Stanislaus River; and developing a floodplain restoration proposal for the Cosumnes River.
Education



M.S., 1989
Civil Engineering (Water Resources), University of California, Davis

B.S., 1979
Engineering and Policy, Washington University, St. Louis, MO



Professional Registration

C053053

Civil Engineer, California



Professional     Experience

1996-Present

Principal





Philip Williams & Associates, Ltd., Corte Madera, CA

1994-1996

Senior Associate





Philip Williams & Associates, Ltd., Corte Madera, CA

1992-1994

Associate





Philip Williams & Associates, Ltd., Corte Madera, CA





Selected

Project

Experience

Central Valley Project Improvement Act Planning and Accounting, 1994-present.  For the U.S. Fish and Wildlife Service.  Provided technical assistance and modeling support in both the technical and policy arenas with respect to long-term implementation of this legislation to redirect additional water to benefit fish and wildlife.

Cosumnes River Floodplain Restoration, 1996-1997.  For the Nature Conservancy.  Evaluated the influence of historic actions on modern conditions at the river and developed a floodplain restoration plan that would provide flood management benefits as well as significant ecological value.
Santa Rosa Creek Restoration Plan and EIR, 1991-1993, 1995-1997.  For the City of Santa Rosa et al.  Developed hydraulic approach for multi-purpose enhancement of this urban-rural flood control channel.  Also performed hydraulic analysis and prepared the hydrology and hydraulics sections of the environmental impact report and initial design plan.





Selected Reports & Publications
Andrews, E.S., 1999. Identification of an Ecologically-based Floodway: The Case of the Cosumnes River, California. In:  Marriott, S., Alexander, J. and Hey, R. (eds.). Floodplains: Interdisciplinary Approaches. Geological Society, London, Special Publications, 163, 99-110.

Andrews,  E.S., and P.B. Williams, 1997.  Flood Management and Ecological Enhancement Goals on the Cosumnes River, Linkages, Institute for Ecological Health, Issue No.4.: 6-8,  Spring. 
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