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a. Abstract 
A 6 mile reach of the Yankee Fork Salmon River has been severely altered by dredge mining that has disrupted geomorphic processes within the basin and fragmented the remaining quality salmonid habitat in a once productive and important subbasin of the upper Salmon River.  The dredged reach has been straightened, simplified, and isolated from its floodplain and is no longer capable of supporting a naturally functioning riverine ecosystem.  The channel is wide, shallow, and planar, lacking the complex pool-riffle morphology, undercut banks, riparian shading, and diversity of aquatic habitat that is seen in adjoining, less disturbed reaches.  A multi-year restoration plan is proposed to reclaim the historic aquatic habitat within the dredged reach and to reconnect the remaining quality habitat, thereby increasing the biological integrity of the basin.  We propose a comprehensive, multi-disciplinary, and multi-agency plan that includes 1) pre-restoration study and design, 2) phased restoration and monitoring, allowing iterative improvement of methods, 3) long-term physical and biological monitoring, and 4) dispersal of gained knowledge through a variety of outlets.  Several factors make restoration of this site particularly compelling: 1) it is an historically productive habitat for Snake River chinook that are now listed as threatened; 2) the dredged reach presents several threats to chinook viability with the basin (discussed further below); 3) the current channel is incapable of reworking the dredge piles that confine it and requires active intervention to restore this ecosystem; and 4) significant data collection and analyses have already been conducted in the basin, providing an unprecedented knowledge base for restoration activities. 

b. Technical and/or scientific background
Snake River spring/summer chinook salmon were listed under the Endangered Species Act as threatened on April 22, 1992 (57 FR 14653).  Sever population decline of Snake River Chinook salmon has resulted from hydropower operations on the Columbia and Snake Rivers (CBFWA 1991), overharvest, introduction of exotics and hatchery fishes, and habitat degradation (Nehlsen et al. 1991).  Until passage problems are resolved, the resiliency and persistence of remaining wild Chinook salmon stocks will be largely dependent on the quality and diversity of remaining stream habitats (Lee et al. 1997).  

Historic records indicate that the Yankee Fork of the Salmon River was a particularly productive subbasin for Snake River Chinook salmon (Overton et al. 1999) and has been classified as critical habitat (57 FR 14653).  However, a 6 mile reach of the mainstem Yankee Fork (YF) has been severely altered by dredge mining (Fig. 1).  The dredged reach has been straightened, simplified, and isolated from its floodplain and is no longer capable of supporting a naturally functioning riverine ecosystem, and has been identified in Section 4.4.1.a of the Salmon Subbasin Summary as a major limiting factor.  The channel is wide, shallow, and planar, lacking the complex pool-riffle morphology, undercut banks, riparian shading, and diversity of aquatic habitat that is seen in adjoining, less disturbed reaches.  The dredged reach of the YF is detrimental to the biological function of the YF basin in several ways:

· The dredged reach fragments the remaining quality habitat in the basin (Fig. 2; Overton et al. 1999).  Recent studies indicate that linkages between salmonid populations and habitats may be a crucial component of ecosystem health (Rieman and Dunham 2000).

· Shallow flows, lack of riparian shading, and lack of bed and bank irregularities create maximum and minimum stream temperatures that threaten salmonid growth and rearing within the dredged reach (Overton et al. 1999).

· Lowering of the channel base-level during dredge mining has destabilized side  slopes adjacent to the channel and may have initiated knick-point propagation (channel incision) along YF tributaries.  These processes may be adversely affecting remaining quality habitat by causing channel incision and elevated sediment loads.

· The valley slope, position within the watershed, and historic records indicate that the dredged reach was probably prime rearing and spawning habitat in an otherwise steep, mountain drainage basin.  Consequently, the dredge mining effectively removed a significant portion of an already limited amount of salmonid habitat within the YF basin.  

Because the dredged reach is incapable of reworking the mine tailings that confine it active intervention is required to restore this ecosystem.  A multi-year restoration plan is proposed to reclaim the historic aquatic habitat within the dredged reach and to reconnect the remaining quality habitat, thereby increasing the biological integrity of the basin.  We propose a comprehensive, multi-disciplinary, and multi-agency plan that includes 1) pre-restoration study and design, 2) phased restoration and monitoring, allowing iterative improvement of methods, 3) long-term physical and biological monitoring, and 4) dispersal of gained knowledge through a variety of outlets.  Significant data collection and analyses have already been conducted in the basin, providing an unprecedented knowledge base for restoration activities.  


This project will develop a community and agency vision for the best management strategy for improving the habitat within the dredged reach of the Yankee Fork.  The project will be a collaborative effort between the Custer County Soil & Water Conservation District (SWCD), Shoshone-Bannock Tribes (SBT), the Idaho Department of Fish and Game (IDFG), the U.S. Forest Service (USFS), the University of Idaho (UI), and private land owners.  The Ecohydraulics Research Group (ERG) at the University of Idaho will provide analyses and simulations of hydrology, geomorphology, and sediment transport.  The Rocky Mountain Research Station (RMRS) and the Yankee Fork Ranger District will provide biological analyses, GIS expertise, and assistance is required consultations and permitting.  Scientists from the Tribes and agencies will provide expert local knowledge in developing various management alternatives and monitoring strategies.  The dredged reach is located on private property, for which conservation easements are being currently negotiated by the USFS.  A project manager will be hired by the SWCD to oversee the restoration implementation and serve as Principal Investigator.

c. Rationale and significance to Regional Programs
The Salmon Subbasin Summary identifies the dredge mine portion of the Yankee Fork Salmon River as a major limiting factor in Section 4.4.1.a. In addition, the Yankee Fork has been designated by the SBT, IDFG, USFS, Idaho Soil Commission, and County agencies and Community leadership groups as a priority watershed for restoration and enhancement projects for fish and wildlife habitat.  

SALMON SUBBASIN SUMMARY (DRAFT) MAY 25, 2001
The Yankee Fork Restoration Project addresses several fish and wildlife Needs identified in the draft Salmon Subbasin Summary.  Salmon Subbasin Summary Section 5.4.2 Fisheries Aquatic Needs #6, 7, and 9 are all addressed by the Yankee Fork Restoration Project.  Need #6 calls for the protection and restoration of riparian and instream habitat structure, form, and function to provide suitable holding, spawning, and rearing areas for anadromous and resident fish.  Need #7 calls for the protection, restoration, and creation of riparian, wetland, and floodplain areas within the Subbasin and establish connectivity.  Previous project enhancement efforts in the Yankee Fork Salmon River and Big Boulder Creek have directly addressed this need (see Section d.)    Need #9 calls for reduction of stream temperature, sediment, and embeddedness to levels meeting appropriate standards for supporting self-sustaining populations of aquatic species.  Restoration efforts in the Yankee Fork Salmon River will directly address these needs. 

The Yankee Fork Restoration Project also addresses Salmon Subbasin Summary Section 5.4.4 combined aquatic and terrestrial Needs #1, 2, and 13.  Need #1 calls for monitoring and evaluation of programs for fish supplementation, habitat restoration and improvement, habitat baseline conditions, water quality and water quantity improvements, conditions, and trends.  Our Project involves extensive data collection concerning current and historic conditions that will be used to develop restoration design options and will also serve as a baseline for monitoring efforts throughout all phases of the project.  The Project also includes a comprehensive monitoring plan to evaluate both short- and long-term success of the project and to provide information for improving and fine-tuning the Project restoration activities during their phased implementation.   Need #2 calls for coordinated M&E efforts at the Subbasin and provincial scale to maximize effectiveness and minimize redundancy.  The Yankee Fork Restoration Project will participate annually in the upper Salmon River basin interagency coordination meeting to address this need.  Need #13 calls for continued and enhanced cooperation between State, Federal, Tribal, local and private entities in research, monitoring and evaluation to facilitate restoration and enhancement measures. This project addresses the need by having all above mentioned entities as partners in restoration.
2000 COLUMBIA RIVER BASIN FISH AND WILDLIFE PROGRAM 

The Yankee Fork Restoration Project addresses the mission of the 2000 Fish and Wildlife Program by protecting and restoring natural ecological functions and habitats within the Salmon River Subbasin.  The Yankee Fork Restoration Project will take into account ecological habitat- forming processes prior to project implementation, as called for in the 2000 Fish and Wildlife Program Scientific Principle #4.  The Project realizes that habitat-forming processes can occur over long periods of time, so monitoring of enhancement efforts will be necessary to evaluate the long-term benefits of those efforts.  In accordance with 1994 and 2000 Columbia River Basin Fish and Wildlife Program goals and objectives, this project will protect and improve habitat conditions in the Salmon River Basin, thus benefiting the biological needs of salmon, steelhead, bull trout, and other fish and wildlife species. 

Although the 1994 Fish and Wildlife Program has been replaced with the 2000 Fish and Wildlife Program, the following items from the 1994 document are still applicable to the project and listed below as follows: 

· Measure 7.6A.2 calls for improved productivity of salmon and steelhead habitat critical to the recovery of weak stocks.  The Yankee Fork has been designated as critical habitat (57 FR 14653), and the stock at this time is extremely depressed (Fig. 3) and on the verge of extinction.  This project will improve habitat productivity by providing a healthy, functioning stream and riparian community that reconnects remaining quality habitat within the YF basin.  

· Measure 7.6B.3 gives priority to habitat projects that have been integrated into broader watershed improvement efforts and that promote cooperative agreements with private landowners.  This project will use a Subbasin Assessment to guide project activities and will occur on private land for which conservation easements are being negotiated by the USFS.  

· Measure 7.6B.6 encourages involvement with volunteers and educational institutions in cooperative habitat enhancement projects.  This project will involve the Shoshone-Bannock High School through their streamside incubator project on the Yankee Fork, and also the Challis High School through their Living Stream Classroom Project.  

· Measure 7.8A.2 charges federal land managers to initiate actions needed for recovery when the habitat objectives are not being met.  The USFS conducted a pilot watershed analysis to identify critical issues within the basin and provide baseline information for restoration activities (Overton et al. 1999; discussed further in Section 9f of this proposal).

· Measure 7.8D.1 charges parties to identify and protect riparian and underwater lands associated with perennial and intermittent streams and to initiate actions to increase shade, vegetation, standing and down large woody and small woody debris when water quality objectives are not being met.  The affected six-mile area of the Yankee Fork Salmon River has no functional floodplain, and is currently listed by the State of Idaho as being a water quality limited segment.  Our proposed project seeks to rectify these deficiencies by restoring the dredged reach and creating a naturally-functioning riverine ecosystem.  
2000 FCRPS BIOLOGICAL OPINION, DECEMBER 21, 2000.

The following RPA’s are of relevance to the Yankee Fork Project:

Action 149a:  BOR shall initiate programs in three priority subbasins 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.   

Action 149d:  BPA expects to expand on these measures in coordination with the NWPPC process to complement BOR actions described in the action above.
Action 150: In subbasins with listed salmon and steelhead, BPA shall fund protection of currently productive non-federal habitat, especially if at risk of being degraded.

Action 152:  The Action Agencies shall coordinate their efforts and support offsite habitat enhancement measures undertaken by other Federal agencies, states, Tribes, and local governments by the following:

Action 152a:  Supporting development of state or Tribal 303(d) lists and TMDLs by sharing water quality information, project reports, and data.  

Action 152 b:  Participating, as appropriate, in TMDL coordination or consultation meetings or work groups. 

Action 152c:  Using or  building on data management structures, so all agencies will share water quality and habitat, data, databases, data management, and quality assurance.  

Action 152d:  Participating in the NWPPC’s Provincial Review meetings and subbasin assessment and planning efforts, including work groups.  

Action 152e:  Sharing technical expertise and training with Federal, state, tribal, regional, and local entities (such as watershed councils or private landowners).  

Action 152f:  Leveraging funding resources through cooperative projects, agreements and policy development (e.g., cooperation on a whole-river temperature or water quality monitoring or modeling project).

Action 153: BPA shall, working with agricultural incentive programs such as the Conservation Reserve Enhancement Program, negotiate and fund long-term protection for 100 miles of riparian buffers per year in accordance with criteria BMP and NMFS will develop by June 1, 2001.

Action 154a:  BPA shall work with the NWPPC to ensure development and updating of subbasin assessments and plans; match state and local funding for coordinated development of watershed assessments and plans; and help fund technical support for subbasin and watershed plan implementation from 2001 to 2006.  

Action 154b:  The action agencies will work with other Federal agencies to ensure that subbasin and watershed assessments and plans are coordinated across non-federal and federal land ownerships and programs.

The Yankee Fork Restoration Project addresses these issues by being a collaborative, interagency, and interdisciplinary effort that seeks to improve a variety of physical and biological conditions within a critical habitat area largely located on private land. The rehabilitation of this habitat will supplement other restoration and management activities planned for the Upper Salmon Subbasin.   
d. Relationships to other projects 
The SBT currently have two ongoing BPA-funded projects involved within the YF basin.  The Salmon River Habitat Enhancement Project (9405000) has created off-channel rearing ponds for juvenile chinook salmon and steelhead and samples the ponds and mainstem YF annually to estimate juvenile abundance, habitat use, and adult escapement.  The Salmon Supplementation Studies in Idaho Rivers Project (8909803) also samples the West Fork YF as one of the control streams in the study.  Chinook salmon habitat within the YF basin has also been examined as part of pilot watershed analysis conducted by the USFS (Overton et al. 1999).  Data generated from these projects provide important baseline information that will be used in our design and monitoring efforts.  

Our proposed project also will link and compliment channel restoration of a 0.5 mile section of Jordan Creek, a tributary to YF that was also impacted by dredge mining.   

Other parties that may be involved in the project include the Idaho Model Watershed Project (BPA Project No. 9401700) and the Custer County Watershed Group.  Both of these parties are concerned with improving fish habitat in the Salmon River Basin and could provide valuable input to this project in terms of soliciting more private interest involvement in the project.

e. Project history (for ongoing projects) 

Although this is a new project the following have been accomplished in 1999-2001.

· Secured partial funding for Project through Forest Service Abandoned Mine Lands Appropriations.

· Completed preliminary aerial photography analysis and preliminary GIS analysis.
· Secured an understanding with landowner on Conservation Agreement.

· Presented conceptual design and methodologies to local stakeholders.

· Contracted with Ed Calame (N.F. John Day Project Manager) to review restoration feasibility.

· Partnership with the University of Idaho Ecohydraulics Research Group to design restoration plan through graduate program. 

· Completion of watershed analysis by USFS. 

· USGS analysis of heavy metal impacts within the Yankee Fork watershed. 

· Established graduate-level study of  geomorphology, hydrology, and sediment transport by the University of Idaho Ecohydraulics Research Group.

f. Proposal objectives, tasks and methods
Planning and Design

Objective 1. Quantify existing and historic conditions

Successful channel restoration requires a clear understanding of current watershed conditions, how they differ from those of the past, what the desired future conditions are, and how the channel is likely to respond to restoration activity.  Here, we seek to quantify past and current physical and biological conditions to provide a baseline for restoration activities and to provide data necessary to develop restoration options and designs.  

A considerable amount of background data on the YF basin and dredged reach has already been collected through pilot studies and ongoing projects conducted by the USFS, IDFG, SBT, and UI:  

· The SBT, IDFG, and USFS have conducted habitat and spawning surveys within the Yankee Fork (YF) basin since the 1930’s, documenting the dramatic decline of chinook salmon since the 1970’s (Fig. 3).

· The USFS Rocky Mountain Research Station (RMRS) has conducted an extensive pilot watershed analysis, focusing on factors within the YF basin that effect chinook salmon (Overton et al. 1999).  The analysis provides an important synthesis of data relevant to future restoration and management activities within the basin.  The watershed analysis follows federal guidelines (REO 1995) and quantifies a variety of current conditions, including: erosional processes, soil composition, climate, mass wasting, hydrology, vegetation, basin topography, channel morphology, physical aquatic habitat, water quality, aquatic species, and anthropogenic activity (mining, grazing, roads, recreation, and timber harvest).  In addition to documenting and assessing current conditions, the watershed analysis quantifies historic physical and biological conditions and discusses critical environmental issues within the basin.  In particular, the dredged reach is identified as a severely altered, dysfunctional portion of the channel network that disrupts geomorphic processes and fragments the remaining quality salmonid habitat within the basin.  

· During the last year, the USFS and UI have conducted extensive field work to document existing hydrologic and geomorphic conditions within the dredged reach of the YF.  Monumented channel cross sections have been emplaced, bed and water surface profiles have been surveyed, staff gages and automated discharge recorders have been installed, bed load transport rates have been measured throughout the spring run-off, and surface and subsurface sediment samples have been obtained.  Discharge records also have been compiled and analyzed, historic photo points have been re-occupied, and air photos have been obtained to document historic riverine conditions and response to anthropogenic activity within the basin.   

Tasks 1a-d (as identified in Part 1, Administration and Budgeting):  The above data collection provides an unprecedented knowledge base for designing and assessing restoration activities within the YF basin.  However, several key pieces of data remain to be collected or completed:  

· Development of spatial coverages (GIS) of existing and historic stream riparian area, channel condition, and floodplain.

· Geomorphic watershed analysis, including basin-wide assessment of channel morphology, physical process domains, and sediment budget (sources, magnitudes, and routing of sediment).

· Development of basin-wide hydraulic geometry relationships. 

· Completion of aerial photography analysis of historic conditions.  

This information is important for finalizing the assessment of current conditions, designing restoration options, and predicting likely channel response during and after restoration.  The aerial photography analysis will allow assessment of historic conditions and quantification of channel response to anthropogenic activity (specifically the dredge mining).  The GIS analysis will provide a visual presentation of these results and will guide restoration design and analysis at the scale of the entire study reach.  The hydraulic geometry relationships are needed to design channel dimensions consistent with natural conditions in the basin.  Over- or under-sized channels will likely be unstable and costly to maintain.  Finally, a detailed geomorphic watershed analysis is needed to better understand the physical processes occurring within the basin and their spatial and temporal linkages.  The drainage network integrates and communicates disturbances through the watershed.  Consequently, distal disturbances have the potential to propagate through a local restoration reach.  Restoration activities that do not consider the larger watershed processes and conditions may prove ineffective or difficult to maintain.  

Methods: Existing available data will be combined with ongoing surveys and field measurements to develop GIS coverages in conjunction with the USFS.  The USFS will also georeference and rectify aerial photos to complete the photo history of the site.  

Geomorphic watershed analysis will be conducted with trained field crews following standard procedures (WFPB 1997; USDA 1994; REO 1995), and a sediment budget for the basin will be determined following the approach of Reid and Dunne (1996).

To develop the hydraulic geometry relationships, field surveys will be conducted to determine bankfull channel dimensions (width, depth) as a function of drainage area.      

Objective 2. Develop restoration design options to restore natural hydraulic and sediment regimes

Tasks 2a-c (as identified in Part 1):  A suite of restoration design options will be developed based on physical models, historic conditions, local reference reaches, and desired conditions for both physical and biological processes.  The design options will be presented to stakeholders and the local community for comment.  

Some of the design criteria that we will consider include:

1) Creation of a naturally-functioning channel.  The channel must be able to  carry the imposed discharge and sediment load without excessive aggradation or degradation, be free to adjust channel form and migrate across its valley at reasonable rates, and maintain active floodplain processes of overbank flow and fine-sediment deposition that will support riparian vegetation.

2) Maximization of aquatic habitat:  Optimize shade, wood debris, and diversity of channel topography, grain size, and flow velocity.

3) Creation of a naturally-functioning riparian zone typical of the region:  A mixed shrub and conifer forest that provides bank strength and wood inputs to the channel.  

  Channel characteristics to be considered for the design include:

· Slope

· Width

· Depth

· Substrate size and distribution

· Planform shape

· Reach morphology (i.e., channel type)

· Presence of side-channels

Methods:  Channel characteristics and Design Criterion 1 will be addressed through a variety of techniques, including:

· Hydrodynamic and sediment transport models (e.g. DHI 1997)

· Regional reference reaches (e.g., Overton et al. 1995)

· Regional hydraulic geometry relationships (i.e. empirical relationships that describe channel characteristics as a function of discharge and drainage area;  Fig. 4).  

· Regime diagrams that describe the stable channel type for imposed watershed conditions, such as discharge, sediment supply, and valley slope (e.g. Fig. 5).  

Data obtained from Objective 1 above will be used as input parameters for the above analyses.  Reference reaches, hydraulic geometry relationships, and regime diagrams will provide initial guidance on channel form, while the hydrodynamic models will provide more detailed analysis of flow, temperature, and sediment transport across the range of discharges typical of the study reach.     

Methods to address Design Criterion 2 will depend on the stable channel form(s) identified from the above analysis.  For each design option, the hydrodynamic models will be used to rank potential aquatic habitat as a function of temperature, velocity, substrate size, and flow depth.  In addition to the modeling analysis, a series of laboratory flume experiments will be conducted to examine interactions between proposed channel morphology, surface and intergravel flow, and consequent aquatic habitat.  In particular, we will use the laboratory studies to develop design options that would maximize intergravel oxygenation of buried salmonid embryos, as well as minimize sedimentation and deposition of fine particle sizes within potential spawning sites.  Theoretical hydrodynamic models will be developed to quantify and predict the interactions between channel morphology, flow, and aquatic habitat, and will be tested against the laboratory studies.  Once validated, the theoretical hydrodynamic models can be used to predict habitat quality for different channel morphologies and flow regimes.  

Methods to address Design Criterion 3 are undetermined at the moment and will require recruitment of a riparian ecologist into our research team.  

Other factors that have been identified and that will be considered in our design are:

· Relocating the gravel road along the dredged reach.  The current position of the road may limit restoration activity and reclamation of the floodplain.  If needed, the USFS will seek funding for relocation of the road.  

· Minimizing the fine material load produced from the Yankee Fork drainage to the mainstem Salmon River.  The dredged reach is currently a fairly straight, confined channel with no active floodplain.  Consequently, it rapidly transmits upstream sediment inputs to the mainstem Salmon, typically resulting in delivery of fine-grained sediment slugs to the Snake River confluence( Approx. 200+ miles).  Construction of naturally-functioning floodplain processes within the study reach may promote fine-sediment deposition and reduced loads to the mainstem Salmon.

· Minimizing side-slope landsliding and propagation of tributary knick points that may have been instigated by downcutting of the study reach during dredge mining (Overton et al. 1999).

· Location of regional groundwater and its interaction with the channel.  Design options that include raising the base-level of the dredged reach must not dewater the floodplain and strand riparian vegetation.  

· Preservation of local archeology, recreation, and mining history.  

· Integrating the existing off-channel rearing ponds into the restoration plan. These ponds which were constructed through BPA’s Salmon River Habitat Enhancement Project (199405000) continue to provide suitable rearing habitat for anadromous fish species. Restoration design will emphasize the need to retain this habitat where possible.

All of the above analyses and factors will be used in concert to select the best design options.  

Objective 3.  Provide for longterm benefits for water quality, fish, and wildlife

A conservation easement from the private landowner will be negotiated with the USFS to achieve this objective.

Objective 4. Complete NEPA, permitting, SHIPO compliance and ESA consultation.

The USFS and SWCD will coordinate these activities (see Objective 1 below for further detail).  

Construction, Implementation, and O&E

Objectives 1 & 2. Restore natural channel characteristics, floodplain function, and riparian plant communities

A preferred management plan will be developed from the design options generated in Objective 2 of Planning and Design.  The plan will include descriptions of actions at specific locations and will be of sufficient detail for construction  documents to be developed from the detailed conceptual plans presented.  

Restoration will be phased over a 6 year period, with approximately 1 mile of channel restored each year.  Phased restoration will allow monitoring and assessment of project activities and will provide and opportunity to improve project design and/or implementation procedures.  

Specific tasks to be accomplished are outlined in Part 1 (Administration and Budgeting)

Methods:  A full-time project manager will be hired to implement the selected design and secure all relevant permitting and consultations, including:  1) Idaho Department of Water Resources permit to alter a stream channel; 2) U.S. Army Corps of Engineers permit programs under Section 10 of the Rivers and Harbors Act of 1899 and Section 404 of the Clean Water Act; 3) Consultations with State Historic Preservation Office and effected Tribes; 4) Complete NEPA analysis; and 5) Consultation with NMFS and USFWS.  The project manager will be selected by a panel from cooperating parties for this project (SWCD, SBT, IDFG, USFS, UI).  Successful candidates for the position are expected to have experience in environmental engineering, hydrology, fisheries or related fields, and experience in managing stream restoration projects.  

The study area is located on private property and conservation easements are being negotiated by the USFS.  Implementation will make use of existing technologies developed for similar projects (e.g., North Fork of the John Day River BPA Project 9605300; Red River BPA Project 199303501).  Channel and floodplain reconstruction will be contracted out and will go through appropriate bid processes.  

Monitoring and Evaluation

Objectives 1 & 2. Monitor channel restoration, update methods, and evaluate performance

All phases of the project will provide data to assess both the short- and long-term success of the project.  The monitoring data also will be used to iteratively improve and update our restoration design and implementation techniques during the phased period of restoration.   Factors to be monitored include, but are not limited to:

· Channel topography and plan form

· Hydraulic discharge (Nolan et al. 1998)

· Stream temperature

· Surface and subsurface sediment size (Church et al. 1987; Bunte and Abt 2001)

· Sediment transport (Emmett 1980)

· Aquatic habitat (Platts et al. 1983; Overton et al. 1995; 1997)

· Riparian vegetation

· Hyporheic zone

Methods:  Standard techniques will be employed for making these measurements and are referenced (where needed) in the above bulleted items.  Standard statistical tests also will be used to assess the significance of physical and biological changes over time (e.g., Conover 1971; BACI (e.g. Stewart-Oaten et al. 1986)).  

Objective 3. Compare restoration techniques 

Where possible, we will also compare and evaluate different techniques for channel restoration in terms of their physical and biological success, cost, and time involved, with the intent of providing guidelines for future restoration efforts in the Salmon Subbasin and for the restoration community at large.  Comparisons will be based on statistical anlyses as discussed above.  

Objective 4. Develop 2 foot contour map

If funded, Uppers Salmon Basin Watershed Projects will provide initial high-quality LIDAR data for constructing 2 foot contour maps of the current conditions within the dredged reach.  We propose to repeat the LIDAR data collection at the completion of the restoration project to be able to compare pre- and post-restoration conditions.  Additional topographic surveys conducted during channel monitoring will provide supplementary data during the other phases of channel restoration.  

Objective 5.  Knowledge transfer

We propose an comprehensive plan disseminating gained knowledge through a variety of outlets and to a variety of audiences.  See Part 1 (Administration and Budgeting) for a summary.  

g. Facilities and equipment
Major construction equipment for the project will be leased and will be adequate for the job and will meet all local, state, and federal contract specifications.  Construction equipment may include but not be limited to bulldozers, front-end loaders, excavators, and dump trucks.  Office space and associated administrative assistance and services (i.e., copying, mailing) will be provided at the Shoshone-Bannock Tribes Fisheries Department, the Salmon and Challis National Forest's Yankee Fork Ranger District, and the University of Idaho, Boise.  The UI will provide surveying and field equipment, including an RTK GPS, total station, and current meters (Price AA and Sontek acoustic doppler).  The UI will also provide equipment for obtaining and processing sediment samples.  Laptop computers will need to be purchased for graduate students, but the RMRS and UI will provide all other necessary computer hardware (laser printer, modem) and software for word processing, database management, internet access, electronic mail, data analysis, file management, GPS file correction, and GIS plotting.  Lease of a 4X4 vehicle will be required for use by the Project Manager.  
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Section 10 of 10. Key personnel

Project Manager/Principal Investigator (to be hired; see Methods for Objectives 1 & 2 of Construction and Implementation, above)

Physical/Biological Scientist

Project Duties:  oversee all aspects of restoration implementation, project management, and reporting to involved parties; co-author presentations and publications.

Subcontractors

John M. Buffington

Assistant Professor of Geomorphology and River Mechanics

Department of Civil Engineering

University of Idaho, Boise

Project Duties:  quantify geomorphic and fluvial processes; develop design options; monitor channel changes; advise and mentor students and field crews; co-author presentations and publications. 

Peter Goodwin

Associate Professor of Hydraulics and Sediment Transport

Department of Civil Engineering

University of Idaho, Boise

Project Duties:  quantify fluvial processes; model channel hydraulics, sediment transport, and temperature; develop design options; monitor channel changes; advise and mentor students and field crews; co-author presentations and publications.

Klaus Jorde

Professor of Environmental Engineering and Habitat Modeling

Department of Civil Engineering

University of Idaho, Boise

Project Duties:  quantify fluvial processes; model channel hydraulics, sediment transport, and temperature; develop design options; monitor channel changes; advise and mentor students and field crews; co-author presentations and publications.

Tom Montoya

Fisheries Biologist

USDA Forest Service Yankee Fork Ranger District

Project Duties:  assist in permitting and consultations; provide biological analyses and GIS expertise; monitor channel changes; advise and mentor students and field crews; co-author presentations and publications.

C. Kerry Overton

Fisheries Biologist

USDA Forest Service Rocky Mountain Research Station, Boise

Project Duties:  provide biological analyses and GIS expertise; monitor channel changes; advise and mentor students and field crews; co-author presentations and publications.
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Figure 1.  Portion of the dredged reach of the Yankee Fork.
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Figure 2.  Likely historic chinook habitat (left side of figure) in relation to current habitat (right side of figure).  Note that the dredged reach fragments the remaining quality chinook habitat within the basin.  (from Overton et al. 1999)
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Figure 3. Historic numbers of chinook redds in the Yankee Fork basin (from Overton et al. 1999).  
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Figure 4. Example hydraulic geometry relationships (from Leopold and Maddock 1953).  
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Figure 5. Regime diagram separating the occurrence of straight, meandering, and braided channel patterns as a function of channel discharge and slope. (from Leopold and Wolman 1957)
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Office: 







 

Dept. of Civil Engineering, Boise 

voice:  
(208) 364-4082





800 Park Blvd., Suite 200 
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(208) 387-1246


Boise, ID 83712 



E-mail:  jbuff@uidaho.edu
Education:

1998
Ph.D. 
Geomorphology, University of Washington, Seattle 

1995 
M.Sc.  
Geomorphology, University of Washington, Seattle 

1988
B.A. 
Geology and Geophysics, University of California, Berkeley

Relevant Expertise:  Dr. Buffington has conducted numerous research projects examining geomorphic processes of mountain drainage basins and the interaction between physical and biological systems, with a particular emphasis on fluvial processes and salmonids.  He co-developed a process-based channel classification scheme that forms the foundation for legislated watershed analyses in the state of Washington (WAC 222), and he has developed several tools for assessing and predicting ecosystem response to natural and anthropogenic disturbance.  Dr. Buffington has collaborated with numerous state, private, and federal agencies, and has published 15 related papers in the last 5 years.  He has been a scientific advisor for a variety of environmental projects, including the:  Long-Term Ecological Monitoring Plan for North Cascades National Park (1998), San Miguel River Coalition (Telluride, CO, 2000), Geomorphic Study of the Lower Hoh River Floodplain (Hoh Indian Tribe, 1997), Weyerhauser Watershed Analysis Program (1994), Washington Forest Practices Board (1993), and FERC re-licensing of the North Umpqua Hydroelectric Project (1995, 1999) and the Hells Canyon Complex (2000-current).  Recent funding agencies include the National Research Council and the USDA Forest Service.   

Relevant Work Experience:

2000-present:
Assistant Professor, Fluvial Geomorphology and River Mechanics, Department of Civil Engineering, University of Idaho

1998-2000:
Research Associate, National Research Council, U.S. Geological Survey, Water Resources Division, Boulder, Colorado

1991-1998
Research Assistant, Geomorphic Processes of Mountain Drainage Basins, University of Washington, Seattle

1993
Field Assistant, Fluvial Processes in Urban Watersheds, King County Surface Water Management, Seattle

1989-1991:
Hydrologist, USDA Forest Service, Pacific Northwest Research Station, Juneau, Alaska
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Office: 
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e-mail:  pgoodwin@uidaho.edu
Education:

1986

Ph.D. Hydraulic Engineering, University of California, Berkeley 

1982 

M.S.  Hydraulic Engineering, University of California, Berkeley 

1978
 
B.Sc. Civil Engineering, University of Southampton, U.K.

Relevant Experience:  Dr. Goodwin has been the PI, lead hydrologist, or project manager of several large scale river or watershed management studies including: 'Living River Strategy' for the Napa River Watershed (1991-present), Sediment Management Plan for the North Fork Feather River (1993-96), Russian River Enhancement Plan (1992-95), Floodplain Restoration of the Willamette River (1995-96), Tijuana River and Wetland Enhancement Plan (1995-present), Review of the Sedimentation issues of the Three Gorges Dam (1995), and San Lorenzo Flood Management Plan (1985-1996).  These projects utilized adaptive management strategies.  He is scientific advisor to several related projects including the San Dieguito Wetland Enhancement Project and the Napa River Salt Ponds restoration in California. Recent related research grants include projects funded by NSF, NATO, FEMA, BPA and NOAA.
Related Activities:  Dr. Goodwin is the founder of the Ecohydraulics Research Group at the University of Idaho.  He is involved in several national and international activities closely related to this proposal, including the International Association of Hydraulic Research (IAHR) Ecohydraulics Committee and is chair of the American Society of Civil Engineers committee on wetland restoration. He was the co Organizer of the NATO Advanced Research Workshop on “New Approaches to River and Estuarine Management” in April 2001 (www.boise.uidaho.edu/eco). Dr. Goodwin is also the organizer or instructor on several short courses on environmental river and wetland management including the ASCE Continuing Education Course on Wetland Restoration (August 1997), the University of Idaho course on Environmental River Management (May 1997), Geomorphology in River Restoration at the University of California, Berkeley, and “Approaches and Processes in Watershed and River Restoration” (University of Idaho, April 2001).
Relevant Work Experience:

1996-present:    Associate Professor, Department of Civil Engineering, University of Idaho

1989-1996:
Technical Director, Philip Williams & Associates, Ltd., San Francisco.
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e-mail:  jorde@uidaho.edu
Education:

1996

Ph.D. Hydraulic Engineering, University of Stuttgart, Germany 

1987 

M.S.  Civil Engineering, University of Stuttgart, Germany 

Relevant Experience:  Dr. Jorde has been the head of the Hydroecological Research Group at the Institute of Hydraulic Engineering at the University of Stuttgart, Germany, for the past 10 years. We has initiated several large research projects related to the interaction between hydropower development and other human activities and river system ecology and how these can be described and evaluated quantitatively with the aid of computer simulation tools. These newly developed tools have been used in numerous applied project carried out by his group. Most of these projects were related to hydropower construction and use, especially instream flow and water diversion, hydropeaking, river impoundments, reservoir management, and river restoration projects. 
Related Activities:  Dr. Jorde is the founder of the Hydroecological Research Group Stuttgart.  He is involved in several national and international activities closely related to his groups’ activities including the International Association of Hydraulic Research (IAHR) Ecohydraulics Committee as their secretary, the International Aquatic Modelling Group IAMG and the EU funded European Aquatic Modeling Network. He is a member or the Organizing Committee and scientific advisory board of the Ecohydraulics conference series

Relevant Work Experience:

2001-present:    NSF Professor, Department of Civil Engineering, University of Idaho

1987-2001:
Senior scientist, Institute of Hydraulic Engineering, University of Stuttgart, Germany.
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C. Kerry Overton
USDA Forest Service Rocky Mountain Research Station

C. Kerry Overton, Fisheries Technology Transfer Specialist, USFS Rocky Mountain Research Station, 316 E. Myrtle, Boise, Idaho 83702, 208-373-4357, 208-373-4391 FAX, koverton@fs.fed.us 

Education: B.S. degrees in Conservation and Biology,  M.S. in Zoology with an aquatic ecology emphasis, Idaho State University. Certified Fisheries Scientist, American Fisheries Society.
Work Experience:  Worked for the U.S. Forest Service for 25 years as a Fisheries Biologist -  spent 13 years in Northern California on the Six Rivers National Forest as the Fisheries Program Manager and Regional Anadromous Fish Habitat Relationships Coordinator working on District, Forest, and Regional projects and programs; spent the last 12 years as the Fisheries Technology Transfer specialist for the Intermountain and Northern USFS Regions and the Rocky Mountain Research Station.  Primary duties consist of coordinating the Technology Transfer Program in the development of fisheries technical procedures, tools, databases, information, and processes to assist National Forest fisheries biologists and their cooperators in carrying out fisheries management responsibilities. Emphasis is placed on evaluating and developing procedures, assessment frameworks, and databases to assist in completing multi-scale fish and fish habitat assessments, more specifically; 1) assist in the development of conservation and restoration strategies using the latest information and tools in conservation biology; 2) at multiple scales, determine current condition and trend of fish and fish habitat in relation to desired or potential conditions and the likely causes for differences; 3) evaluate a regionally applied assessment framework to utilize existing knowledge and information to help determine the relationships between land use, landscape features, watershed conditions, fish, and fish habitat. Participated on teams in the development of PACFISH/INFISH Conservation Management Direction for BLM and USFS, and currently the PACFISH/INFISH Monitoring Task Team leader for the development of the implementation and effectiveness monitoring program. Participated on the Interior Columbia Basin Science Team in the development of the aquatic portion of the ICBEM Science Assessment.
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