A. Abstract

The alteration of floodplains has followed human settlement of river corridors worldwide, but human degradation of river-floodplain complexes has been unprecedented in the U.S. In the Yankee Fork Salmon River (YFSR), located in Idaho’s Upper Salmon River Subbasin, dredge-mining impacts have altered a 9-km segment of stream and its associated floodplain. Alterations disconnected the stream from its floodplain, simplified in-stream habitat, and restricted riparian vegetation to the dredge/stream interface. Aerial photograph analysis (1945 and 2004 imagery) and ground surveys indicate that the channel was shortened and widened. As a result of the mining activity and subsequent channel responses, the channel bed and banks are armored with coarse sediments. The existing stream-floodplain complex consists of unconsolidated and un-vegetated dredge tailings that offer little habitat for aquatic species. Historically, the YFSR supported large spawning populations of chinook salmon, steelhead, and bull trout, but surveys indicate that the impacted segment now sustains far fewer fish than the upstream reaches and tributaries less affected by mining. For example, both chinook redd counts and parr abundance have been reduced by the dredge-mining activities, and current smolt production (5,000 smolts/yr) for the YFSR is about 5% of its estimated potential (90,000 smolts/yr). This high potential for production, combined with a large amount of existing data, ongoing studies, and cultural significance to the Shoshone-Bannock Tribes, makes the YFSR an ideal candidate for restoration. Here we propose to design a restoration plan to restore natural sediment and hydraulic regimes in the YFSR by redistributing and removing dredge tailing piles, thus reconnecting the river with its floodplain. A conceptual design will allow us to progress towards restoring connectivity that will re-establish critical ecosystem processes, including water, sediment, energy, and nutrient transfers.  These processes create habitat and maintain the trophic base for production of endangered salmonids, as well as other native fish and wildlife, in this critical subbasin.
B. Technical and Scientific Background

The alteration of floodplains has followed human settlement of river corridors worldwide, but the degradation of rivers and floodplains in developed nations like the U.S. has been unprecedented (Benke 1990, Tockner and Stanford 2002). Because broad, unconfined floodplains associated with low gradient reaches of rivers were most attractive for development, rivers were straightened or diked to minimize the threat of flooding; these modifications led to the disconnection of rivers from their floodplains. The loss of longitudinal, lateral, and vertical connectivity through channel and flow alteration has diminished the biophysical complexity and ecological processes that historically made these habitats regional “hot-spots” of diversity and production (Stanford 1998, Ward 1998). In particular, severing these floodplain connections has sacrificed critical ecosystem processes, including water, sediment, energy, and nutrient transfers that create habitat and maintain the trophic base for production of endangered salmonids, as well as other native fish and wildlife (Junk et al. 1989, Bunn and Arthington 2002, Baxter et al. 2005).

Mining has been particularly damaging to floodplains and riparian corridors (Kondolf 1994, Moore et al. 1991). Church et al. (1998) suggested that more than 40% of the headwaters of western Rocky Mountain watersheds have been affected by historic mining activities. In particular, gold mining has not only disturbed sediment-water regimes in watersheds, but also led to the contamination of ground and surface waters. Aitken (1997) stated that every cyanide heap mine ever built in the state of Montana eventually leaked and directly polluted aquatic resources. Dredge-mining was a common practice throughout the western U.S., and frequently resulted in entire valley segments being “turned upside down” in the search for gold.  Where dredging occurred, rivers were straightened and effectively channelized by dredge pilings, usually composed of coarse alluvium that cannot be moved by the power of the present-day river. Consequently, the river habitat is incised and simplified, and connections to the former floodplain are precluded. Such degradation has occurred in river systems of the Pacific Northwest, where its negative effects of endangered salmonids are of special concern. 

[image: image1.emf]There are few places in the Pacific Northwest where mining impacts on river-floodplain habitat are more apparent than in the Yankee Fork Salmon River (YFSR), located in central Idaho in the upper Salmon River subbasin (Figure 1). A 9-km segment of this river and its floodplain were extensively dredge-mined for gold in the 1930’s and 1950’s (Richards et al. 1992). Once complete, the combined effect of dredge-mining and associated road building disconnected the river from its floodplain, simplified in-stream habitat, and restricted riparian vegetation to the dredge piling/stream interface (Overton et al. 1999). Aerial photograph analysis (1945 and 2004 imagery) and ground surveys indicate that the channel was shortened and widened. As a result of the mining activity and subsequent channel responses, the channel bed and banks are armored with coarse sediments. The existing river-floodplain complex consists of unconsolidated and un-vegetated dredge tailings that offer little habitat for aquatic species (Photo 1). Historically, the YFSR supported large spawning populations of chinook salmon (Oncorhynchus tshawytscha; SYRFS), summer steelhead (O. mykiss; SRUMA-s), and bull trout (Salvelinus confluentus; UPS), but surveys indicate that the impacted segment now sustains far fewer fish than the upstream reaches and tributaries less affected by mining (Overton et al. 1999, Ray and Bacon 2005). For example, both chinook redd counts and parr abundance have been reduced by the dredge-mining activities, and recent smolt production (5,000 smolts/yr) for the YFSR is about 5% of its estimated potential (90,000 smolts/yr; Reiser and Ramey 1987).
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Floodplain segments like those affected by mining on the YFSR have been identified as habitats with high restoration potential and have been targeted as priorities for habitat improvement throughout the Columbia Basin, including the Salmon River subbasin (SSMP 2004, SHIPPUS 2005). Though the science of river restoration is still in its adolescence, reconnecting rivers and their floodplains has been identified as a critical step to restoring the ecosystem processes that lead toward re-expression of habitat capacity (Ebersole et al. 1997, NPPC 2000). Recent examples of this type of work include the North Fork John Day River where dredge tailing piles were removed to reestablish natural floodplain connections (North Fork John Day River Dredge Tailings Restoration BPA Project Proposal No. 199605300; Sanchez 2002) and Resurrection Creek in Alaska’s Kenai Peninsula  where over 100,000 m3 of dredge tailing were redistributed and a new channel created; the new channel included the construction of new meanders and adjustment of the floodplain gradient over a 1.6 km reach in 2005 (MacFarlane 2006). On the North Fork of the John Day River, channel form and floodplain elevation were restored at the project site by redistributing over 6,000 m3 of tailings. Removal of tailings allowed the river, isolated for many decades between tailing piles, to once again access a floodplain surface at flows above bankfull. Observations from this project indicated that turbidity quickly returned to reference conditions following the removal and redistribution of the dredge piles. Further, chinook salmon were documented using the redistributed substrate to construct redds just weeks after in-channel work was completed (McKinney and Calame 1994). This river currently sustains 70% of the wild chinook salmon within the John Day basin, and managers are hopeful that this restoration action will enhance production in the subbasin (Sanchez 2002).
Here we propose a similar effort to design a restoration plan for the YFSR that would support natural sediment and hydraulic regimes by redistributing and removing dredge tailing piles and reconnecting the river with its floodplain. The YFSR has high restoration potential, and has been identified as a priority area for habitat improvements (SSMP 2004, SHIPPUS 2005).  The size of the drainage, along with the historic presence of floodplain habitat, probably predisposed it to some of the highest salmonid production in the upper Salmon River (Richards et al. 1992, Reeves and Sedell 2001). For example, Buffington et al. (in review) estimated that the YFSR historically provided 10-[image: image3.emf]15% of the available chinook salmon spawning habitat in the upper Salmon Basin and the dredged segment of the YFSR also accounts for approximately 75% of the historical chinook spawning habitat in the YFSR and fragments the remaining quality habitat (Overton et al. 1999). Historically, chinook salmon used the YFSR and its tributaries in great numbers. Moreover, it was an important fishery for the Shoshone-Bannock, whose members camped at the mouth of Ramey Creek every summer to harvest spawning salmon (Richards et al. 1992). Walker (1993) ranked the YFSR among the principal traditional fisheries for the Lemhi Shoshone-Bannock. Principal traditional fisheries yielded as many as 60,000 fish per year (Walker 1993). Steelhead also represented a traditional resource in the drainage, and the Shoshone-Bannock Tribes Lower Snake River Compensation Plan Program actively conducts a major supplementation effort to sustain steelhead production (current target 330,000 smolts/year) in the YFSR and it tributaries. The YFSR also provides habitat for fluvial migratory bull trout; a recent radio telemetry study conducted by Idaho Fish and Game (Schoby 2006) showed more than half of the bull trout monitored in the upper Salmon River spent summer months in the drainage. It is likely that the lack of habitat in low-gradient floodplain segments is an important factor limiting production for any of these endangered salmonids (Reeves and Sedell 2001) in the upper Salmon basin. Such habitats are naturally rare in the subbasin, making their restoration all the more important. 
We believe that habitat restoration in the YFSR has strong potential to enhance production of endangered salmonids in the upper Salmon basin through a number of processes. Buffington et al. (in review) previously estimated that the YFSR watershed historically provided 10 to 15% of the available chinook spawning habitat within the entire Upper Salmon Subbasin (4th HUC), and 25 to 30% of the spawning habitat (substrate size, channel type) typical to the chinook salmon phenotype (time of spawning, size of spawner) utilizing stream sections in the main Salmon River downstream of Valley Creek down to and including the East Fork Salmon River drainage. Therefore, the future restoration of river-floodplain connectivity in the YFSR would increase the availability and quality of physical habitat for these fish. 
Little information is available on pre-settlement channel morphology, but comparison of 1945 and 2004 aerial photographs show the extent of channel relocation, shortening, and loss of sinuosity (Figure 2). The dredged segment currently possesses a large pool density of 0.38 pools/100 m (K. Bacon, SBT, unpublished), which is well below the reference conditions (0.90 pools/100 m for the upper reach; Overton et al. 1999) for this essential habitat feature (e.g., Torgersen et al. 1999). In addition, the channel of the YFSR is presently composed of material significantly coarser than that preferred for Chinook salmon spawning. The observed median particle size is approximately 77 mm, with a geometric mean of approximately 65 mm (Buffington and Barry unpublished data), far greater than the sizes selected by spawning chinook in the Salmon River basin (7-20 mm; Platts et al. 1979). As long as the channel remains confined by dredge piles, the power of the river at high flows winnows away any fine materials, and no spawning-sized substratum can accumulate. Restoring floodplain connectivity would allow deposition of gravels and fine sediments, which would also reduce the turbidity and fine sediment load, both factors that contributed to the YFSR being categorized as impaired and included on the U.S. Environmental Protection Agency’s 303(d) list. Finally, water temperatures in the dredged portion of the YFSR are 3 to 5ºC warmer than upper reaches of the YFSR and West Fork Yankee Fork, with maximum temperatures periodically exceeding criteria for salmonids (Meyer 1996). Overton et al. (1999) attributed high water temperatures in the lower YFSR to below average flows, and increased surface water exposure to solar radiation in widened and poorly vegetated reaches. Restoring floodplain connectivity would lead to greater riparian shading, as well as increased river-groundwater interactions, both of which would buffer the system against temperature increases. Cooler mainstem temperatures, as well as the presence of off-channel habitat influenced by floodplain groundwater, would also benefit salmonids (e.g., Torgersen et al. 1999, Baxter and Hauer 2000, Ebersole et al. 2003).

In addition to the future goal of restoring physical habitat, design outcomes of this project would advance towards re-establishing fluxes of energy and nutrients that are critical to the productivity of linked river-floodplain systems. Loss of floodplain connectivity reduces the exchange of organic matter between terrestrial and aquatic ecosystems (Cummins et al. 1989). Because multiple trophic levels in stream food webs depend on terrestrial carbon sources, this can significantly diminish in-stream productivity (Wallace et al. 1997). Severing stream-riparian connections can also reduce inputs of terrestrial invertebrate prey, which are known to play an important role in the diets and energy budgets of salmonid fishes (Baxter et al. 2005). Moreover, critical nutrient storage and transformation is known to occur on and within floodplains (Stanford and Ward 1993), including retention and processing of marine-derived nutrients (via salmon carcasses; Gende et al. 2002). The proposed restoration on the YFSR would help re-establish all of these important terrestrial-aquatic food web linkages.
Beyond improving habitat characteristics and re-establishing food web linkages, it is possible to generate some estimates of expected increases in endangered salmonid fish production that may result from this restoration effort. Principal among the objectives for the Yankee Fork Salmon River Dredge Tailings Restoration Project (YFSRDTRP; described in detail in Section F) is a goal to enhance populations of anadromous and resident salmonids to their biologic potential. For example, future restoration work would seek to increase chinook salmon smolt production in the YFSR by over an order of magnitude to their estimated potential (90,000 smolts annually; Reiser and Ramey 1987). Similarly, the estimated potential for natural steelhead production is 59,000 smolts annually (Kiefer et al. 1990). While potentials for the estimated increase in bull trout use of the drainage have not been predicted, they are expected based on their current use patterns (Schoby 2006) and given the marginal condition of existing habitat impacted by mining (Upper Salmon Interagency Technical Advisory Team 1998). Accomplishing specific goals for chinook salmon and steelhead and our overall goal of reconnecting the river and floodplain will require a sound understanding of streams and stream processes, the science of ecological restoration, and the needs of the focal species. The working group has extensive experience in all of these components and will adopt the recommended strategies necessary for successful river restoration (see Palmer et al. 2005 and Reeve et al. 2006) and adaptively integrate successful approaches using local (e.g. Richards et al. 1992) and regional (Sanchez 2002 and MacFarlane 2006) restoration examples and recommendations. Further, the use of minimally disturbed reference streams and historic information (e.g. Torgersen et al. 1999, Overton et al. 1999) have guided us in developing our restoration objectives.
The restoration approach, like that of Crooked River, Idaho, proposed here has the potential to serve as an example for similar efforts that may follow in other regions of the Pacific Northwest. Our goal to restore production in the YFSR will use strategies and approaches that reflect the current paradigm shift in river restoration from hard engineering approaches to the restoration of the natural sustainable processes characteristic of healthy functioning ecosystems (Ebersole et al. 2003, Palmer et al. 2005, Reeve et al. 2006). Collectively, our project team has amassed a large dataset documenting conditions in the YFSR and reference watersheds in central Idaho and this existing information is the basis for our assessment and post restoration monitoring program. The success of our project is rooted in this effort and our work will be benefit from the opportunities that this data provides, including the ability to asses responses at the watershed scale using within and paired watershed comparisons. Palmer et al. (2005) emphasized the need for effective post-restoration monitoring in successful river restoration. Surprisingly, Bernhardt et al. (2005) found that such monitoring was associated with only 10% of the 3700 river restoration projects included their global review of river restoration. The synergy with other projects/programs in this drainage, the extensive dataset, and historical and cultural significance of the YFSR, make this watershed a strong candidate for restoration. Our ultimate goal is to disseminate our findings widely and use the lessons learned from this endeavor to inform similar efforts around the region.
C. Rationale and Significance

In addition to the technical rationale and the biological significance described in Section B above, there are several supporting documents, namely the Northwest Power and Conservation Council’s Fish and Wildlife Program (2000), the Salmon Subbasin Management Plan (2004) and the Screening and Habitat Improvement Prioritization for the Upper Salmon Subbasin (2005) that provide rationale for the work proposed here and articulate the significance of this tributary to the Upper Salmon River Subbassin.
Northwest Power and Conservation Council’s Fish and Wildlife Program

Consistent with overall vision of the Northwest Power and Conservation Council’s Fish and Wildlife Program (2000), a shared vision for the YFSR Dredge Tailings Restoration Project (YFSRDTRP) is to ultimately restore natural processes, biological and habitat diversity, and resiliency to a culturally important and historically productive ecosystem. Accomplishing this goal rests largely on the reconnection of the YFSR with its floodplain. We believe this vision for the YFSR echoes FWP (2000)’s vision for the greater Columbia River ecosystem. Therefore our goal is that the YFSR “sustain an abundant, productive, and diverse community of fish and wildlife” and provide “the benefits from fish and wildlife valued by the people of the region”. Further the YFSR once provided “abundant opportunities for tribal trust and treaty right harvest and for non-tribal harvest,” and our goal is to restore the services once offered by the YFSR by restoring connectivity that supports natural processes or “conditions that allow for the recovery of the fish and wildlife affected by the operation of the hydrosystem” and from previous and direct disturbance in the YFSR floodplain. Several of the species that will benefit from restoration in the YFSR are listed under the Endangered Species Act and these include spring Chinook salmon (SYRFS), summer steelhead (SRUMA-s), and bull trout (UPS) populations in the YFSR (SSMP 2004).   

The YFRP addresses several specific biological performance objectives in the FWP (2000). In the Section C. BIOLOGICAL OBJECTIVES subsection Objectives for Biological Performance it states “maintain and restore healthy ecosystems and watersheds, which preserve functional links among ecosystem elements to ensure the continued persistence, health and diversity of all species including game fish species, non-game fish species, and other organisms.” The physical modifications to the YFSR and its flooplain and disruption of aquatic-terrestrial linkages has manifested in a degradation of habitat available for anadromous fish.   

In Basinwide Provisions and within Section D.3. Habitat Strategies the FWP (2000) states “The Primary strategy: Identify the current condition and biological potential of the habitat, and then protect or restore it to the extent described in the biological objectives.” As mentioned, we have a tremendous amount of information on the current condition of the impacted portion of the YFSR. Reference streams (e.g. Camas Creek) in central Idaho have higher Chinook salmon production than the YFSR (Overton et al. 1999). Similarly, within watershed comparisons using chinook salmon redd counts indicate that the current condition of the impacted segment of the YFSR is impaired relative to reference reaches, but indicate that biological potential for spawning habitat in this reach is high. For example, the 8.2 km segment impacted by historic dredge mining has an average slope of 0.86% (Figure 3), with the steepest reach in lower YFSR having a slope of 1.2%, well within the preferred ≤ 5% range of gradient for Chinook spawning and rearing (Hanrahan et al. 2004) and (Montgomery et al. 1999). Examination of data on fish distributions and channel type (Montgomery et al. 1999) reveal linkages between channel slope and salmonid spawning use and abundance across a wide range of scales.  Throughout the Clearwater River basin, the chinook zone correlated with reaches with slopes <1%.  In the Stillaguamish River in western Washington and from the Applegate River in southern Oregon, chinook zones correlated with reaches with slopes <3%. 
[image: image4.emf]Similarly, Torgersen et al. (1999) demonstrated the adult chinook salmon were found in greater abundance in reaches with gradients ranging from 0.3% to 1.5% in the Middle Fork John Day and 0.5% to 3.0% in the North Fork of the John Day. Greatest chinook salmon were identified in gradients ≤0.6% and ≤1.2%in the Middle Fork and North Fork, respectively, but other physical variables (e.g. temperature, pool numbers, and width:depth) were also important. Contrary to the comments received during the ISRP review, the 8.6 km reach impacted in the YFSR is not small, nor is it insignificant in terms of the historical spawning habitat available in the Upper Salmon River Subbasin. Moreover, the gradient of the mining-impacted segment averages <1% and falls well within the range of gradients used for Chinook spawning throughout the Pacific Northwest (Montgomery et al. 1999). Finally, redd data from the Shoshone-Bannock Tribes’ Salmon River Habitat Enhancement Program indicates that 31.5% of redds in the YFSR are found within the dredged reach (data from 2002 to 2005) and are shown on Figure 3. 
A further description under Habitat strategies states that “this program relies heavily on protection of, and improvements to, inland habitat as the most effective means of restoring and sustaining fish and wildlife populations.” The YFSRDTRP concurs with the FWP’s (2000) sentiments on habitat improvements and believes that the YFSR will benefit from reconnection of the river and floodplain and the reestablishment of natural riverine processes. 

Under Section D5. Harvest Primary strategy, the primary strategy is described as “assure that subbasin plans are consistent with harvest management practices and increase opportunities for harvest wherever feasible.” The YFSR was an important traditional fishing area for the SBT.  The tribes’ rights for off-reservation hunting, fishing, and gathering on all unoccupied lands was preserved under the Fort Bridger Treaty (1868). This project is proposed in order to support future trust and treaty right harvest opportunities for the Shoshone-Bannock tribes as well as non-tribal harvest opportunities.    

Section D9. Research, Monitoring, and Evaluation states that the FWP’s (2000) primary strategies are to: 1) Identify and resolve key uncertainties for the program; 2) monitor, evaluate, and apply results; and 3) make information from this program readily available. The YFSRDTRP includes collaborations between, the SBT, USFS, Idaho State University, University of Idaho, and Desert Research Institute. The research proposed will complement and address research goals stated in the Salmon Subbasin Management Plan and follow the FWP’s (2000) Project Standards for Monitoring and Evaluation. The blend of experience provided by the contributing investigators will ensure that the research, monitoring, and evaluation associated with this project will be conducted at a high-level, is defensible, and disseminated world-wide through professional publications and delivery of data to the IDFG for uploading to StreamNet. Further, information from the pilot project will be used to cost-effectively design additional phases of the project, reducing expenditures, minimizing construction time, and increasing the probability of future successes. Future successes will be documented in a number of ways, but will be ultimately assessed through the successful production of habitat used by anadromous and non-anadromous fish in the basin.  

Actions undertaken by the proposed project directly address topics listed under FWP’s (2000) Appendix D:  Provisional Statement of Biological Objectives for environmental characteristics at the Basin level. The biological objectives that the most directly apply to the objectives of the YFSRDTRP are to:

1.  Protect the areas and ecological functions that are at present relatively productive for fish and wildlife populations to provide a base for expansion of healthy populations as we rehabilitate degraded habitats in other areas.

2. Protect and restore freshwater habitat for all life history stages of the key species. Protect and increase ecological connectivity between aquatic areas, riparian zones, floodplains and uplands. 

3.  Allow patterns of water flow to move more than at present toward the natural hydrographic pattern in terms of quantity, quality and fluctuation. 

4.  Increase energy and nutrient connections within the system to increase productivity and expand biological communities.

5.  Allow for biological diversity to increase among and within populations and species to increase ecological resilience to environmental variability. 

Salmon Subbasin Management Plan
The activities proposed under the YFSRDTRP not only complement the Northwest Power and Conservation Council’s Fish and Wildlife Programs vision, but also the guiding principles of the Salmon Subbasin Management Plan (SSMP;2004) described in Section 2.2, including those listed below.

• Respect, recognize, honor, all legal rights, legal authorities, jurisdictions and reserved treat rights, including private property rights, while recognizing local culture and custom.    

• Protect, enhance, and restore habitats to sustain and recover native aquatic and terrestrial species diversity and abundance with emphasis on the recovery and delisting of Endangered Species Act listed species.

• Promote and enhance local participation in, and contribution to, information and education, natural resource problem solving, and subbasin-wide conservation efforts to promote understanding and appreciation of healthy and properly functioning ecosystems.

• Develop a scientific foundation to diagnose ecosystem problems, design, priotirize, monitor, and evaluate management to better achieve Plan objectives. 

• Enhance species populations to healthy levels that support Tribal Treaty and public harvest goals.

Principal among the goals of the YFSRDTRP is to enhance populations of anadromous and resident salmonids. Accomplishing this goal will require a sound understanding of streams and stream processes, the science of ecological restoration, and the needs of the focal species. The working group has extensive experience in all of these components and will adopt standards necessary for successful river restoration described by Palmer et al. (2005). The authors of this paper include 22 of the leading US river ecologists, and one of the key investigators on the YFSRDTRP (Dr. Steve Clayton). The goal in disseminating the standards described in (Palmer et al. 2005) and summary information in (Bernhardt et al. 2005) is to establish an agreed upon set of standards which would eventually be endorsed by the global scientific community. The principles for successful river restoration are outlined below. 

1.   articulation of guiding image for restoration, 

2. description of ecological conditions targeted for improvement and methods for quantifying change (improvement) in conditions, 

3. description of how system resilience or self-sustainability will be achieved, 

4. description of measures employed to ensure no lasting harm is inflicted on river, and 

5.   description of pre- and post restoration assessment 

These principles echo the sentiments described in the guiding principles of the Salmon Subbasin Management Plan (2004). In brief, both promote the use defensible science in the planning, design, monitoring, and evaluation of river restoration projects, encourage collaborations, and promote dissemination of information and data sharing through mechanisms like StreamNet. 
In Section 3.1 Problem Statement Summary, the SSMP (2004) explicitly states that “change in habitat quality and quantity both inside and outside the subbasin have resulted in declines in focal species,” and they also identify the “linkages” or loss there of and “fragmentation” as key factors habitats and focal species. What is important about this problem statement, is that it clearly reflects how historically productive habitats have been lost and the resultant was accompanied by a loss in focal species. The YFSR has experienced both a loss of habitat and loss of species and now both YFSR and its habitats (critical habitat designation) and some of its focal species (chinook salmon, steelhead, and bull trout) are federally recognized. 

In Section 3.2.2 Environmental Components, the plan identifies the following environmental objectives to address environmental problems identified in the Subbasin. These objectives are intended to reflect conditions throughout the Subbasin, but we believe the following objectives fit equally well in our goals for the YFSR. Moreover, the progression (described in this document to be conducted in fiscal years 2007 to 2009) and ultimate completion of the YFSRDTRP will address the following Aquatic and Terrestrial Objectives;

8A – Increase the number of pieces of LWD in reaches currently deficient to proper functioning condition

9B – Improve pool:riffle ratios to proper functioning condition

8C – Improve bank stability to proper functioning condition

10A – Reduce instream sedimentation levels

11A – Reduce concentrations of non-organic chemicals

12A – Rehabilitate connectivity where it will benefit native fish populations (e.g. bull trout) 

17C – Improve floodplain connectivity and access to side channel habitat

27A – Starting in critical habitat areas, reduce instream sedimentation to levels meeting applicable water quality standards and measures  

51B – Restore 50% of degraded riparian areas to proper functioning condition by 2019

59A – Reduce the impact of the transportation system and motorized access on wildlife and fish populations and habitats. 

The Salmon Subbasin Management Plan (2004) separated the YFSR from the Upper Salmon watershed because of its presence on the U.S. EPA’s 303(d) list as sediment-impaired and designation as critical habitat as well as the presence of ESA listed Chinook salmon, bull trout, and steelhead populations. Under Section 3.2.2, the Yankee Fork Salmon River was specifically identified under Environmental Problem 18 (page 34). The Plan states the problem as follows: “Historic dredge mining has left unconsolidated dredge tailings in the lower Yankee Fork River. These tailings, as well as, toxic chemicals to the Yankee Fork and other downstream reaches, and constrict the stream channel from interacting with adjoining floodplain areas. These problems thereby limit habitat suitability for spring chinook (SRYFS), summer steelhead (SRUMA-s) and bull trout (UPS) populations.” The Aquatic Objectives associated with this objective are to: “Rehabilitate water quality in affected reaches to conditions suitable to support designated beneficial use criteria” (18A, page 34) and “Reconnect the mainstem Yankee Fork with adjoining floodplain (18B).” 

Strategies to achieve Aquatic Objectives 18A and 18B are listed on pages 60 – 61 of the SSMP (2004). Under Aquatic Objective 18A (“Rehabilitate water quality in affected reaches to conditions suitable to support designated beneficial use criteria”) the proposed strategies in the SSMP (2004) are:

18A1. Develop a monitoring protocol for the diffuser (dewatering of a large tailings lake which diffuses into the mainstem of the Yankee Fork below the Jordan Creek confluence)

18A2. Ensure that appropriate monitoring and evaluation is being performed and results are available to all affected parties

This project will employ continuous water quality monitoring instruments (data sondes) to characterize dissolved oxygen, temperature, pH, specific conductance and optical turbidity. One data sonde will be deployed upstream of the diffuser and assist in characterizing the impacts of the diffuser on downstream conditions. This continuous monitoring network will serve a second purpose by describing water quality conditions upstream of the proposed restoration; this location will be used as to describe reference water quality conditions. We are proposing to supplement our continuous monitoring effort using data sondes with conventional surface water monitoring approaches to describe additional constituents in the waters above and below the diffuser and at two additional locations throughout the YFSR watershed.  

18A3. Conduct research to determine the extent of groundwater contamination

As part of this proposal, we are proposing to investigate, test, and report site conditions such as potential heavy metals contamination impacts associated with previous mining activities. Although the overall goal is not to conduct a full-scale assessment of groundwater contamination this work will provide a compulsory understanding of groundwater and soil contamination. In addition, soil exploration, testing, and reporting of the site is proposed as part of the design phase of the restoration to describe subsurface properties and inform geotechnical/biotechnical design engineers of existing site conditions. 
Strategies to achieve Aquatic Objective 18B (“Reconnect the mainstem Yankee Fork with adjoining floodplain area”) will largely be addressed by this proposal and are as follows:.

18B1. Use remote sensing and modeling to determine the historic floodplain.

We are proposing the use of several emerging remote sensing technologies to characterize the existing floodplain and complement conventional modeling efforts by Dr. John Buffington and Jeff Barry that are currently underway for the YFSR. Specifically we will rely on an integrated infrared videography and LiDAR to provide co-registered high resolution optical imagery. The data will assist in efforts to map the existing floodplain topography, but also support hydraulic simulations needed for proposed restoration efforts, and ultimately used as means to fully describe the physical and biological response to restoration activities. The use of LiDAR and hydro-acoustics coupled with Forward Looking InfraRed (FLIR) cameras will serve multiple purposes, but allow us to model the flux of water or change in temperatures across the riverscape (Fausch et al. 2002). This exercise is important for understanding the exchange of ground and surface water and for identifying thermal refugia for Chinook salmon (Torgersen et al. 1999) and bull trout (Baxter and Hauer 2000) and integrating this information with bed topography and other landforms.   
18B2. Reconstruct the floodplain and channel to mimic historic conditions. This will involve restoring natural hydrologic processes including energy dissipation, deposition, etc.

The principal objective of this project is to design restoration strategies to reconnect the YFSR and its floodplain. This proposal addresses design activities associated with a pilot study and includes funding for the design of three restoration alternatives for the entire 8.2-km reach impacted by dredge-mining activities.  
18B3. Adaptively integrate a M&E results to examine biological response resulting from the reestablishment of connectivity.  

The monitoring and evaluation component of the YFSRDTRP is the most critical part of this project because it will examine the biological and physical responses and chemical changes to the restoration strategies employed. A complete description of the measurements proposed as part of the research, monitoring, and evaluation (RM&E) component of this proposal are described in Section F. under Methods. It is important to note, that methods employed to assess physical, biological, and chemical changes associated with future restoration efforts will be consistent with previous data collection activities. Consistency will allow us to make appropriate statistical comparisons for detecting and quantifying biological, chemical, and physical responses.  In addition to the information currently available on the YFSR and described in Section B, we have budgeted funds to acquire topographic and temperature data through the use of remote sensing technologies (see response above under 18B1). We believe that the use of these technologies is the best approach for acquiring high quality and high resolution data over tens of kilometers on the YFSR because it offers the greatest flexibility for detecting meaningful change.
The Screening and Habitat Improvement Prioritization for the Upper Salmon Subbasin

Finally, the Screening and Habitat Improvement Prioritization for the Upper Salmon Subbasin (SHIPUSS 2005) was developed by Upper Salmon Basin Watershed Project Technical Team (USBWPTT), a group composed largely of the Upper Salmon Subbasin Planning Technical Assessment Team, to address fish conservation needs on or adjacent to privately owned lands.  It is a guide for individuals or groups working on screen and habitat improvements in the Upper Salmon Subbasin.   This document ranks streams through a scoring process that evaluates stream connectivity, habitat, fisheries, and non-biological factors to obtain a priority list of streams.  Those with a final score of ≥ 70% of the total points are considered priority level I streams, 50-69% are priority level II, and < 50% are level III.  Priority I streams are those that have the potential to realize immediate, tangible benefits to fish if related improvements are directed there.  SHIPUSS (2005) identified The YFSR had a final score of 82% and consequently was identified as high priority for the subbasin (SHIPUSS 2005).

D. Relationship to other Projects

The Shoshone-Bannock Tribes have two BPA-funded programs, the Salmon River Habitat Enhancement (SRHE) Project (199405000) and the Salmon Supplementation Studies in Idaho (ISS) Rivers Project (198909083), which have operated in the YFSR watershed for over a decade. The SRHE has collected a large amount of biological and physical information in the YFSR watershed including but not limited to: fish and macroinvertebrate composition, macroinvertebrate and juvenile salmon and steelhead abundance, counted and archived locations of redds, and created and subsequently monitored use of off-channel rearing ponds for juvenile chinook salmon and steelhead. ISS monitors the WFYF as one of its treatment streams in its Idaho rivers study. In addition, the proposed project will benefit from the extensive knowledge of the YFSR and personal testimony provided by tribal fisherman that have long exercised their right to fish in the YFSR and carried on the traditions of their tribes. 
The Shoshone-Bannock Tribes Lower Snake River Compensation Plan Program supports supplementation in the YFSR and conducts supplementation studies on tributaries in the upper YFSR. The current steelhead supplement target for this program is 330,000 smolts annually. Although, the program does not supplement Chinook salmon in the YFSR at this time, supplementation efforts from this program used in concert with habitat improvements described herein will benefit production of steelhead in the YFSR watershed. 

The combination of SBT programs in the YFSR represents an internal working staff of several biologists and technicians. Coordination of activities in the basin among programs will ensure that these programs and the YFSRDTRP complement one another and streamline the monitoring and evaluation effort, and ultimately, eliminate redundancy. Further, the internal working group brings funds together from additional sources including the BPA’s Lower Snake River Compensation Plant Program and match from participating agencies (e.g. IDFG, IDEQ, and USFS) and Idaho State University (ISU).    

The Fish and Wildlife Department at the Shoshone Bannock Tribes is actively working to establish a memorandum of understanding with the Department of Biological Sciences at ISU. ISU faculty and students will provide assistance with project development, initiation, and completion. The YFSRDTRP will work directly with Dr. Colden Baxter and students from ISU’s Stream Ecology Center to quantify how floodplain disconnection has influenced productivity and key riverine processes in the YFSR. 

Dr. Baxter is currently working on several relevant projects throughout Idaho and has additional experience working with salmonids throughout the western U.S (see Section I Key Personnel for a biographical sketch). The YFSR Dredge Tailings Restoration Project will benefit from study efforts funded by the National Science Foundation “Idaho EPSCoR Research Infrastructure Improvement project (EPS-0447689). Dr. Baxter at Idaho State University, a key collaborator in the work proposed here, is also one of the investigators in this state-wide project.  One of the goals of the Idaho EPSCoR project is to better understand how humans have altered carbon and nutrient cycling in watersheds of Idaho. River-floodplain linkages are critical watershed attributes driving the storage, processing, and export of carbon and nitrogen in watersheds (Junk et al. 1989, Stanford and Ward 1993). It is likely that the dredged reach of the YFSR and/or any wilderness reference reaches used may also serve as study sites for the Idaho EPSCoR project. Inclusion of the YFSR in this state-wide effort would lead to additional data and cost-sharing; the benefits of such an exchange of information are clear and represent an added benefit for the project proposed here.  In particular, our work under the EPSCoR project will involve measures of ecosystem metabolism (primary production and community respiration) and nutrient (nitrogen, phosphorous) retention—key ecosystem processes that are known to vary with river-floodplain connectivity (Grimm and Fisher 1984, Power 1992), and that ultimately control the trophic basis of production of riverine fishes (Power et al. 1995, Benke and Wallace 1997).

In addition, the project proposed here will be synergistic with an on-going study of stream-riparian food web linkages being conducted in the Frank Church-River of No Return Wilderness.  This study is funded by the DeVlieg Foundation, through parallel grants to ISU stream ecologist Dr. Colden Baxter and Dr. Jeffrey Braatne, a riparian ecologist at the University of Idaho.  The goal of this project is to better understand how a natural disturbance, wildfire, may alter stream-riparian linkages such as the flux of leaf litter to streams and rivers (Minshall 1967, Cummins et al. 1973), or the reciprocal exchange of invertebrate prey between land and water (Nakano and Murakami 2001, Baxter et al. 2005). The focus of this current work has been on the Big Creek watershed within the Frank Church River of No Return Wilderness, an area that may also serve as a reference for the project proposed here.  

Past work in this region may also provide important background and data relevant to the work proposed here. In particular, the ISU Stream Ecology Center under the leadership of Dr. Wayne Minshall has a long history of study and monitoring of streams in the Salmon River basin. This work has ranged from studies of stream ecosystem characteristics from headwaters to large river reaches (Minshall et al. 1983, Minshall et al. 1992) to long-term monitoring of stream ecosystems responses to wildfire (Mihuc and Minshall 1995, Minshall et al. 2001a, Minshall et al. 2001b, Minshall 2003, Robinson et al. 2005).  Upon Dr. Minshall’s retirement, Dr. Baxter has assumed leadership of the ISU Stream Ecology Center. He continues to collaborate with Dr. Minshall in the current projects described, but also has access to the archived data from these many past studies, along with representative collections of stream invertebrates from many locations within the Salmon River basin. This wealth of background will be brought to bear in the context of the proposed study. Thus on-going work, as well as past research in this region, has contributed to a broad base of resources that enable us to leverage data, experience, ongoing method development, and collaborative relationships that will help ensure highly efficient use of requested funds.

The YFSRDTRP will benefit directly from the previous work in the watershed by the U.S. Forest Service Rocky Mountain Research Station. Specifically, previous work conducted by Kerry Overton, John Buffington, Jeff Barry, and colleagues provided a thorough assessment of salmonid habitats within the YFSR watershed. Overton’s et al. (1999) watershed analysis approaches for Chinook salmon in the YFSR provide a great deal of information that was used in developing this proposal. Through the University of Idaho’s Center for Ecohydraulics Research, Dr. John Buffington (now also with the RMRS) and Jeff Barry (a key investigator on the YFSRDTRP) completed an extensive field survey of the Yankee Fork and developed a preliminary hydraulic model to facilitate evaluation of restoration alternatives. 

The proposed project will benefit directly from Mores Creek Restoration Project. The design approach proposed here has been successfully implemented by the engineering firm, CH2M HILL, on the Mores Creek project near Idaho City, Idaho. In addition, we will draw from experiences of similar projects elsewhere that included the redistribution of dredge tailings and river-floodplain reconnection (e.g. Resurrection Creek, Alaska, Merced River Ranch, California, and North Fork of John Day River, Oregon). Mores Creek is similar to YFSR in terms of past disturbances and proposed restoration actions, and Mores Creek received a favorable ISRP review (http://www.cbfwf.org/solicitation/components/forms/Proposal.cfm?PropID=591).

E. Project History

Records at the SBT Fish and Wildlife Department indicate that the YFSRDTRP received a BPA funding line item in 2002 (PI-2002-059-00/Contract No. 00021531). Funds for the work outlined in the aforementioned project, Phase I of a three-phase project, were originally scheduled to be delivered from fiscal year 2003 to 2005, but a combination of events resulted in the delay in the award of the three year project to 2005 and modified the scope of work to be completed in just two years (2005 and 2006). A further delay in hiring resulted in the loss of an additional 6 months during the first fiscal year. As a result, the overall scope of work described below was constrained to 18 months and resulted in loss of an additional field season (2005). Still significant progress has been made and it is described below along with the objective proposed in the statement of work.  

A statement of work developed in 2004 for Phase I of the Yankee Fork Salmon River Dredge Tailings Restoration Project (200205900) identified the following four objectives and related tasks and collectively described these objectives as “Phase 1:  Preliminary data collection, planning, and design (Years 1-2, FY2005-2006)”. Each objective is followed by the progress to date.

Objective 1. Identify and assess the status of key physical and biological elements of the Yankee Fork Watershed. 

Task 1.1 Review existing documents to identify key elements analyzed for restoration.

A preliminary review of existing documents was conducted and required to develop the proposal presented here. Part of this review involved identifying key physical data collected by Jeff Barry in 2000 and 2001 and partially summarized in Figure 3. This data was analyzed by Dr. John Buffington and Jeff Barry (a key investigator on the YFSRDTRP) to develop a preliminary hydraulic model which was used to facilitate evaluation of restoration alternatives (Buffington et al. in review). The final report summarizing this information is forthcoming and will be instrumental in future restoration and monitoring efforts. Key biological data including a watershed analysis for Chinook salmon (Overton et al. 1999) and recent annual reports from the SRHE have been reviewed. In addition, relevant literature describing river floodplain linkages and bull trout and Chinook salmon habitat use (including material authored by key investigator Dr. Colden Baxter) and strategies for successful river restoration (co-authored by key investigator Dr. Steve Clayton) have been reviewed by the project team and will provide useful guidance in the RM&E components of this project. 
Task 1.2 Use remote sensing technology to identify impediments to natural upslope, riparian, and hydraulic processes 

The loss of one year of funding (described above) prevented the project team from acquiring the remote sensing information described in this task. As a result, this request includes funds for the use of several emerging remote sensing technologies to characterize the existing stream and floodplain and complement preliminary modeling efforts. Specifically we will rely on an integrated infrared videography and LiDAR to provide co-registered high resolution optical imagery of the stream and floodplain. Forward Looking InfraRed (FLIR) cameras will also be used to remotely monitor stream temperatures and identify habitat features used by Chinook salmon (Torgersen et al. 1999) and bull trout (Baxter and Hauer 2000). The data will assist in efforts to map the existing floodplain topography, vegetation abundance and composition, and to support hydraulic simulations needed for proposed restoration efforts.  

Task 1.3 Obtain preliminary water quality data. 
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YSI data sondes and hobotemp dataloggers were used to preliminarily characterize temperature, pH, dissolved oxygen, specific conductance, optical turbidity in Jordan Creek and the mainstem YFSR above and within impacted reaches. Temperatures and specific conductance in the mainstem YFSR below Jordan Creek and within impacted reaches were generally greater than minimally disturbed upstream reaches (Figure 4). A continuous record of the parameters described above is currently being collected and conventional water sampling has been initiated to characterize alkalinity, total suspended and dissolved sediments, ammonia, total Kjeldahl nitrogen, nitrate, nitrite, total and orthophosphorus, and total mercury, selenium, arsenic, thallium, and lead in surface waters. Samples for these constituents are taken monthly and began in May of this year.   

Task 1.4 Document the state of the visible channel and floodplain characteristics and vegetation prior to activities.

Preliminary analysis of the state of the visible channel and floodplain was conducted by Jeff Barry. Barry’s field work indicates that the channel of the YFSR is composed of material significantly coarser than that preferred for Chinook salmon spawning.  Analysis of over 6000 surface particle samples collected at 49 cross section locations within the total 9.2-km segment (from Polecamp Campground to the resting location of the dredge at the mouth of Jordan Creek; Fig. 3). In addition, these cross sections documented floodplain and channel elevations across the width of the valley. Further, preliminary analysis of 2004 aerial photographs are underway and have been used to document channel length, sinuosity, and current morphology. These efforts will be enhanced by the use of infrared videography and LiDAR and hydroacoustics proposed. But combined, the current and proposed remote sensing techniques, will provide high resolution geospatial data on the channel and floodplain. 
Objective 2.  Design, estimate costs, and prioritize Pilot Project implementation.

Task 2.1  Select/identify and conduct detailed design dredge tailings rearrangement in Pilot Project area and estimate costs


Task 2.2  Prioritize and estimate costs of other projects related to habitat

 restoration/improvement of Pilot Project area. 

Tasks 2.1 and 2.2 are part of the existing proposal and are described in greater detail in Section F. In brief, hydraulic models and existing information will be analyzed to select a pilot project area. Our goal is to complete design for the pilot project and the entire segment impacted by dredge mining during the 2007 to 2009 funding cycle. This will allow us to begin restoration in the subsequent funding cycle (2010 to 2012). Selection will be based on a number of factors including land ownership and availability of funds. 
Objective 3.  Develop agreements with cooperators and obtain necessary permits for Pilot Project. 

Task 3.1 Negotiate conservation easements with landowners.

Much of the impacted region of the YFSR is privately held by a single land-owner, J.R. Simplot Company (Simplot). This land-owner has been extremely gracious to the SBT and other natural resource agencies in the region by providing access to the YFSR through private lands; this access agreement has been honored by landowner for at least two decades. The SBT are actively engaged in conversations with Simplot regarding the proposed restoration effort and negotiations regarding conservation easements or other long-term land exchange opportunities are on-going. The representative from Simplot has a long history on with this project and attended meetings and site visits to the NFJDDTRP to examine similar restoration efforts. 
Task 3.2 Develop agreements with other cooperating agencies.

This proposal was developed with the support of state (e.g. IDEQ) and federal (USFS and U.S. Geological Survey) agencies. The SBT is currently working with cooperating agencies to formalize work agreements and describe their contributions to this effort. Currently, the USFS has agreed to provide laboratory space at the Yankee Fork Ranger Station, the USGS has conducted discharge measurements during high flows, and the IDEQ committed to the support of the water quality monitoring effort through purchases of consumables (e.g. calibration standards) and payment for laboratory analyses. Negotiations with these and other agencies are ongoing but promising.   

Task 3.3 Complete environmental compliance for projects and obtain necessary permits.

NEPA process and consultation is well underway. Documents describing the Historical Context for the Yankee Fork Dredge and its Tailings and the Cultural Resources Report Narrative for the Yankee Fork Dredge Tailings Survey were completed in 2003 by Northwest Archaeological Associates, Inc. In addition, a component of the design work proposed will be to secure all necessary permits including but not limited to permits from the following agencies: U.S. Army Corps of Engineers, U.S. Fish and Wildlife Service, NOAA/National Marine Fisheries Service, Idaho Department of Transportation and Custer County. 
Objective 4.  Plan for future monitoring related to Pilot Project area. 

Task 4.1:  Develop preliminary monitoring plan

The proposed monitoring is described in detail in Section F and follows methods previously employed for valley wide cross-sections monitoring of topography and substrates surveyed previously. In brief, longitudinal profiles of the channel thalweg, channel center, left and right bank, and existing road will be surveyed. Wolman (1954) pebble counts of at least 100 surface grains will be collected at each cross-section and subsurface particle size distributions will be measured at least two locations. In addition, monitoring of primary and secondary production and several key ecosystem processes (organic matter retention and processing), along with measurements of surface water temperatures, solar insolation, and irradiance will help to characterize conditions before and after restoration begins. 
The following brief work elements were assigned to the first year of the YFSRDTRP:

Work Element 115 – Produce Inventory or Assessment – Create Assessment for the Yankee Fork Watershed

Work Element 174 – Produce Plan – Create outline of implementation plan for Pilot Project

Work Element 118 - Coordination – Develop agreements with cooperators

Work Element 119 - Manage and Administer Projects – Manage and Administer Yankee Fork Project

The above elements are described above as part of the appropriate Tasks.

Work Element 132- Produce Annual Report

A 2005 annual report is under development and should be finalized by November 2006. 

Work Element 185- Produce Pisces Status Report

Pisces Status Reports have been completed as required for this project. Please note since the program manager for this project was hired in Oct 2006, Pisces status reports have been completed since that time. (Oct to Dec 2005 status report was filed on 14 February 2006 and the Cumulative Contract Status Reports was filed on 27 April 2006). 

F.  Proposal biological objectives, work elements, and methods

The biological objectives for this proposal are to:

1. Consistent with SSMP 2004 Objective 18A1 and 18A2 (see Section C), monitor water quality conditions in the YFSR bracketing the diffuser and the proposed restoration site.  

Work Element 157. Collect/generate/validate field and lab data


The collection of data is described below under water quality monitoring.

Work Element 159. Submit/acquire data


Data acquisition will follow the approaches described below. All acquired data will be

processed after subjecting them to a quality assurance and quality control review prior to
 submittal to StreamNet.  

Work Element 160. Create/manage/maintain database


Data will be managed in databases as necessary for summarizing and subsequent

 Analyzing. 

Work Element 161. Disseminate raw/summary data and results


All data will be disseminated through various processes including but not limited to: site

 visits, presentation at local work group and public meetings, presentation at scientific 

meetings, and in published reports and manuscripts.

Work Element 162. Analyze interpret data


Data analysis will be a integral part of the data management, summarizing, and 

dissemination efforts following standard procedures for statistical analysis of 

environmental data.

Water quality monitoring

Lotic ecosystems, including the YFSR, are variable in both time and space. River characteristics often change radically from their headwater to tail waters and therefore multiple sampling locations are required to characterize discharge, chemical and sediment loads. In order to capture the spatial variability of the YFSR, the water quality monitoring effort will include four continuous monitoring locations upon construction of the monitoring sites; one location is in mainstem YFSR above Jordan Creek a major tributary, one in Jordan Creek, one is below the confluence of Jordan Creek and in the mainstem YFSR above the proposed location for the pilot restoration project and the final is in the mainstem YFSR near Polecamp Flat Campground and  the downstream extent of the dredge impacted segment. In order to capture the spatial variability at a given location, depth integrated samples are collected across the width of the channel.  Sampling of monitoring sites occurs only when river is ice free. 
Temporal variability is common in stream ecosystems and this is especially true for rivers occurring in arid or semi-arid climates. For example, discharge in the YFSR drops from nearly 1,000 cfs at high flows in June to below 30 cfs during base flow (USGS monitoring data from 1922 to 1948 and described in Overton et al. 1999).  In addition to seasonal variations, diel changes in dissolved oxygen, pH, and suspended sediments are also common in river ecosystems. Continuous monitoring equipment captures daily, seasonal, and annual changes in several water quality parameters including temperature, dissolved oxygen, pH, specific conductance, and optical turbidity.  A combination of traditional water quality sampling and continuous monitoring should adequately characterize water quality and any spatial or temporal variability associated with the constituents of interest. The monitoring effort employs standard techniques used to assess water quantity (Nolan and Shields 2000) and water quality in surface waters (Shelton 1994).  These techniques consist of collection of water samples and data from established ambient monitoring stations with subsequent laboratory analysis.

Instrumentation – Continuous water quality monitors 

Water quality will be measured continuously at multiple locations in the YFSR using YSI 6-series environmental monitoring systems, including sondes and 650 Multi-parameter Display System (650 MDS) microcomputers. The sonde is an electronic device that contains up to five different sensors that measure water quality constituents including temperature, specific conductance, DO, pH, and optical turbidity.  The 650 MDS are used for calibration and deployment of sondes (see YSI 6-SERIES Manual for complete descriptions of each model at www.ysi.com, manual 069300B) and for field retrieval of logged data. Monitoring procedures will follow recommendations for the operation, maintenance, and management of continuous water quality monitoring (Wagner et al. 2000)
Water Sampling 

A regular set of water samples will be collected monthly at each of the four monitoring locations, with additional samples collected during runoff events (e.g. when overbank flow would be expected to occur or following restoration does occur). This sampling will be conducted to provide a basis for estimation of nutrient, and sediment loads in the YFSR. Field water quality (e.g., temperature, specific conductivity, DO, pH, and turbidity) will be characterized in situ using YSI sondes at multiple locations on the cross section (minimum 3), including adjacent to the locations where mounted sonde will be placed, during monthly sampling. This profile of field measurements will be used as a guide to selecting an adequate number of depth integrated sampling locations for obtaining a representative sample for water chemistry analyses.  

Water sampling will consist of depth integrated samples collected across the channel width. The Equal Width Increment (EWI) method will be used for all sampling on the YFSR.  The EWI Method requires equal spacing of a number of verticals across the cross section and an equal transit rate, both upward and downward at all intervals (Shelton 1994). Samples will be collected in wadeable flow conditions using a DH-81 Sampler (Federal Interagency Sedimentation Project, Vicksburg, Mississippi) affixed to a 1-m wading rod.  During high discharge conditions a suspension version (DH-76) of the depth integrated sampler is used.  Samples will be composited and homogenized in a 14 L polyethylene churn sample splitter. The vertical transit rate is adjusted or a smaller nozzle is used to avoid overfilling the sampler when representing the entire stream depth.  Care is taken not to overfill the sample bottle because secondary circulation and enrichment of heavy particles can occur and bias the sample.

Glass Mason jar or Teflon bottles will be used with the samplers. Bottles and the sample churn will be rinsed with deionized water to prevent contamination between subsequent samples followed by a rinse with native water. From the sample splitter, samples will be collected in bottles provided by the laboratory. Constituents to analyzed are listed in Table 2 and each is followed by the laboratory method of analysis and detection limits. Energy Laboratories, Incorporated, is located 1120 South 27th Street, Billings, Montana although satellite laboratories including one located in Idaho Falls, Idaho might also be used. 

Discharge

Discharge measurements will be made monthly at each monitoring location. When sampling, no more than 5% of the cross sectional area will be represented by each velocity measurement and hydraulic irregularities or noticeable anomalies will be avoided when possible (Gore 1996). When wadeable, velocities are measured using an electro-magnetic Marsh McBirney velocity meter affixed to a graduated, stainless-steel, top-set wading rod using standard procedures (Nolan and Shields 2000).

	Table 1. List of surface water constituents that will be analyzed in the YFSR during monthly sampling activities.

	Analysis
	Method
	Detection Limit  mg/L (except where noted)
	Sample

Volume (ounces) &

Preservative

If needed
	Sample

Holding

Time

(days)

	Total Alkalinity

Bicarbonate, carbonate
	A2320 B
	2
	32a
	14

	Carbonate as CO3
	A2320 B
	1
	
	

	Chloride
	E300.0
	1
	
	

	Sulfate
	E300.0
	1
	
	

	Nitrogen, ammonia
	E350.1
	0.05
	32b; H2SO4
	28

	Nitrogen, nitrate + nitrite
	E353.2
	0.05
	32b; H2SO4
	28

	Nitrogen, total Kjeldahl
	E351.2
	0.1
	32b; H2SO4
	28

	Nitrogen, filter total Kjeldahl


	E351.2
	0.5
	32b; H2SO4
	28

	Phosphorus, orthophosphorus
	E365.2
	0.01
	8e; Filter immediately
	2

	Phosphorus, total
	E365.1
	0.01
	32b; H2SO4
	28

	Solids, total dissolved

	A2540 C
	10
	32c
	7

	Solids, total suspended

	E160.2
	10
	32c
	7

	Arsenic
	E200.8
	0.001
	
	

	Lead
	E200.8
	0.001
	
	

	Mercury
	E245.1
	0.0002
	
	

	Selenium
	E200.8
	0.005
	
	

	Thallium
	E200.8
	0.001
	
	


2. Eliminate existing data gaps in the YFSR watershed through  the ongoing monitoring of key riverine processes and exchanges of energy and nutrients between river and floodplain using within watershed comparisons (upstream-downstream comparisons) and paired watershed comparisons with reference ecosystems (sensu Bishop et al. 2005). 
This objective is proposed because our working hypotheses are: 

1). allochthonous inputs (wood, leaf litter, terrestrial invertebrates) to the YFSR are less at dredged than un-dredged sites,

2). in-stream primary production is less at dredged than un-dredged sites, 
3). retention of organic matter is less at dredge than un-dredged sites,

4). production of benthic macroinvertebrates is less at dredged than undredged sites, 

5). abundance of higher trophic-level predators is less at dredged than un-dredged sites, and

these hypotheses are counter to the biological objectives described in the FWP’s (2000) Appendix D: Provisional Statement of Biological Objectives for environmental characteristics at the Basin level (see Section C).

Work Element 157. Collect/generate/validate field and lab data


Field and laboratory data collection will follow techniques described in Baxter et al. 

(2004), Baxter and Hauer (2000), Torgersen et al. (1999), and other related 

Investigations or those listed in Hauer and Lamberti’s (2006). 

Work Element 159. Submit/acquire data


Data acquisition will follow the approaches described below. All acquired data will be

processed and reviewed prior to dissemination and/or submittal to StreamNet.  

Work Element 160. Create/manage/maintain database


Data will be managed in databases as necessary for summarizing and subsequent

 analyzing. 

Work Element 161. Disseminate raw/summary data and results


All data will be disseminated through various processes including but not limited to: site

 visits, presentation at local work group and public meetings, presentation at scientific 

meetings, and in published reports and manuscripts.

Work Element 162. Analyze interpret data


Data analysis will be a integral part of the data management, summarizing, and 

dissemination efforts following standard procedures for statistical analysis of 

biological or physicochemical data.

Current and Proposed Monitoring

In an attempt to address an existing data gap in the YFSR watershed, we are initiating research as part of Phase I of the YFSRDTRP and are proposing to continue research that will examine how isolation of the YFSR from its historic floodplain has altered the aquatic-terrestrial resource fluxes, food web structure, primary and secondary production, and key ecosystem processes (e.g. whole stream metabolism and leaf processing dynamics) relative to minimally disturbed reaches in the same watershed and reference streams (Basin Creek, Camas Creek, and portions of East Fork Salmon River) in other minimally disturbed watersheds. This work represents a void in our current understanding of how historic mining impacts influenced aquatic production and altered the aquatic-terrestrial linkages between the YFSR and its floodplain. Once completed, this work will improve our understanding of how the physical disruption of river-floodplain complexes is expressed in stream food-webs and ultimately aquatic production. Moreover, characterization of the existing food-webs and aquatic-terrestrial resource fluxes, and riverine processes prior to river and floodplain reconnection proposed herein, will allow us to describe the biological response to future restoration and construction activities.  

Within watershed and paired watershed comparisons will be used to describe food webs and prey subsidies of reference stream(s)/reaches with impacted reaches of the YFSR following methodologies described in Baxter et al. (2004). In brief, in each reach periphyton biomass, benthic invertebrate biomass, biomass of drifting and falling terrestrial invertebrates, and biomass of allochthanous leaf inputs will be quantified. Periphyton biomass will estimated using native rocks following techniques described in Davis et al. (2001). Benthic invertebrates composition will be documented following field collection. Benthic macroinvertebrates will collected using a Hess-sampler (250 µm mesh) after disturbing the bottom sediments in multiple locations throughout each study reach. Terrestrial inputs will be documented using ≈1-m2 pan traps positioned adjacent to the bank. Biomass of terrestrial and aquatic invertebrates drifting into each reach will be measured using drift nets (30 x 40 cm mouth, 1-m long, 250 µm mesh) extending approximately 5 cm above the water surface. Two drift measurements will be taken to address diel variations in drift, for 20 minutes during daylight and again at dusk. Discharge measurements (described above) will be made at the time of drift sampling and cross-sectional velocities measurements will be used to estimate the volume of water sampling during drift measurements. Seston measurements be made using a Miller tow net (250 µm mesh) equipped with a General Oceanics standard velocity meter at the upstream and downstream extent of each study reach following procedures described in (Snyder and Minshall 2005).The composition and biomass of emerging aquatic insects will be determined using 1-m2 floating emergence traps (1 mm mesh) and the subsequent retrieval of captured insects using an aspirator. Emergence measurements will be taken in both pool and riffle habitats over a period of 72 hours. Macroinvertebrates collected for identification using the aforementioned techniques will be preserved in ethanol and taxonomic identification and enumeration will occur upon return to the laboratory. In the laboratory each macroinvertebrate sample is hand-sorted using a fixed count method with sub-sampling if necessary (Barbour et al. 1996).  The invertebrates are identified to the lowest feasible taxonomic level using standard identification keys (Merritt and Cummins 1996, and others). Wet mass to dry mass conversions will be determined via regression analyses using a subset of invertebrate samples collected (minimum of 50 samples) from the above-mentioned techniques. Allochthonous organic matter inputs will be collected with ≈1-m2 litter traps (i.e. modified laundry baskets) positioned adjacent to the bank and in the active floodplain. 

The measurement of coarse organic matter retention in each stream reach will be conducted using the standad “leaf-release” technique (Lamerti and Gregory 1996). Surveys of higher order predators will conducted in combination with federal, state, and tribal biologists at each site for the abundance of a range of higher-order predators, including fish (see methods below under Objective 5 – biological monitoring), amphibians, spiders, birds, and bats. Spider surveys will follow methods described in Laeser et al. (2005).         

3. Consistent with SSMP 2004 Objective 18B1 (see Section C) use remote sensing technologies to characterize the existing stream-floodplain complex and support design and modeling future restoration alternatives.

Work Element 157. Collect/generate/validate field and lab data

Field and laboratory data collection will standard techniques for the acquisition of 

geospatial and thermal data using remote sensing technologies (e.g. Torgersen et al. 

(2001) and other related investigations. 


Work Element 159. Submit/acquire data


Data acquisition will follow the approaches described below. All acquired data will be

processed and reviewed prior to dissemination and/or submittal to StreamNet.  

Work Element 160. Create/manage/maintain database


Data will be managed in databases as necessary for summarizing and subsequent

 analyzing. 

Work Element 161. Disseminate raw/summary data and results


All data will be disseminated through various processes including but not limited to: site

 visits, presentation at local work group and public meetings, presentation at scientific 

meetings, and in published reports and manuscripts.

Work Element 162. Analyze interpret data


Data analysis will be a integral part of the data management, summarizing, and 

dissemination efforts following standard procedures for statistical analysis of 

environmental data.

Monitoring with Remotely Sensed Technologies

We will employ an integrated LiDAR-near infrared digital camera technology to generate registered high resolution optical imagery. This type of geospatial data is now standard for watershed characterization and currently employed by the U.S. Geologic Survey for mapping watersheds throughout the U.S. For this and other reasons, we are proposing to use this technology because the high quality and high resolution data generated are the most efficient way to map the existing floodplain and stream and describe the aerial extent and quantify the volume of material associated with the existing tailing piles. The data will also provide compulsory information for designing, engineering, and implementing future restoration efforts. For example, data can be used to map floodplain topography (and coupled with hydro acoustic techniques map bed topography), quantify vegetation cover, characterize vegetation composition, and characterize channel morphology. This information will provide us with the greatest flexibility to track and quantify changes in topography, vegetation and aquatic habitats through time and following restoration. The data available provides these identified benefits, but the true benefits are difficult to predict because it is often difficult to predict what type of physical or biological information is most sensitive for monitoring biological responses associated with restoration activities.

Forward Looking InfraRed (FLIR) cameras will be used to assess water temperatures in the YFSR (Torgersen et al. 2001). Technologies that provide reach and subreach-scale thermal resolution provide opportunities to identify thermal refugia (Fausch et al. 2002, Torgersen et al. 1999) for fish including pools and upwelling zones and characterize the effect of riparian cover loss on stream temperatures. Furthermore these techniques are also being used to describe key ecosystem processes associated with river restoration. For example, Loheide and Gorelick (2005) used FLIR to map evapotranspiration at riparian meadow restoration sites.    

4. Consistent with SHIPUSS’ (2005) characterization of the YFSR as a Priority I stream for habitat improvements in the Upper Salmon River Subbasin (see Section C), this objective is to: produce a restoration design for a 1-km (approximate) pilot project and for the entire 8.2-km segment of the YFSR impacted by dredge-mining activities by adopting successful strategies from similar projects (Mores Creek, Idaho; Resurrection Creek, Alaska; Merced River Ranch, California; and North Fork of John Day River, Oregon) and adaptively evaluating and incorporating the newest information. 
Work Elements and Methods for this objective are subdivided here for clarity and summarized in Table 2. 

Work Element 119 – Manage and administer projects

Tasks associated with this work element would include contract administration and 

license acquisition (e.g., SBT Tribal Employment Rights Ordinance (TERO) compliance 
and SBT business license). This element would also include the coordination of meetings 

(e.g., agency planning or public comment) associated with each of the three stages of the 

design submittals. 

Work Element 165 – Produce environmental compliance document
Tasks of this work element would address permits and/or consultation with the following 

agencies: Idaho Department of Water Resources, U.S. Army Corps of Engineers, U.S. 

Environmental Protection Agency, Idaho Department of Environmental Quality, Idaho 

State Historic Preservation Office, NOAA-Fisheries, U.S. Fish and Wildlife Service, 

USDA Forest Service, Idaho Transportation Department, and Custer County Roads 

Department. 
Work Element 172 – Conduct pre-acquisition activities

Tasks of this work element would investigate, test, and report site conditions such as 

potential heavy metals contamination impacts to project design/construction. Soils 
exploration, testing, and reporting of the site to determine subsurface properties for 
informing geotechnical and biotechnical design components would also be included.
Work Element 174 – Produce plan

Tasks of this work element involve major planning, including the incorporation of all key 

biological, physical, and chemical information into the plan and the implementation of 

the restoration design. The plan will also document the coordination efforts with all supporting agencies (described above in WE – 165) and contractors. Plan development will also require construction bid solicitation/review/award efforts and associated pre-construction bid meetings and other design and construction related tasks. 

Work Element 175 – Produce design and/or specifications

A wide range of tasks associated with preparation of the engineering design and three 

stages of the design (conceptual, intermediate, and final) are included in this work 

element for design of a 1km (approximate) pilot project and for the full 8.2-km segment 
(Table 2).  Tasks would include historical data review, assessment of reach-limiting 
factors, and review and processing of existing survey data, collection of additional 
ground surveys, and GIS analyses.  Hydraulic modeling of existing conditions and 
proposed alternatives would be used to optimize the design and provide a communication 
tool for project stakeholders.  Design components would include:  biotechnical, instream 
structures, grading/earthwork, planting plans, construction cost estimates, drawings, 
specifications, and roadway realignment evaluation/design. Comments solicited from 
citizens and agencies would be incorporated at each design phase.
More generally, the design will emphasize restoration of physical processes that address biological limiting factors.  The design will optimize restoration potential while working within the existing physical and social constraints. We expect the design to incorporate approaches such as the following: 1) creation of off-channel salmonid rearing and refuge habitat through placement of instream structures and excavation at specific locations in existing dredge piles with no changes to the existing channel alignment or geometry, 2) changes to the existing channel geometry to create floodplain benches with no changes to the existing alignment, and 3) maximizing the opportunity for new channel alignment and geometry by restricting changes only by the size of the presettlement floodplain.  The design process will include conceptual, intermediate, and final stages as outlined in Table 2. The final design package will include drawings stamped by a licensed professional engineer and a specifications package for construction bidding. 
This objective with advance the Yankee Fork Salmon River Dredge Tailings Project towards its ultimate goal of reconnecting parts or all of the river with its historic floodplain following SSMP 2004 Objective 18B2 (see Section C) reconstruct the floodplain and channel to mimic historic conditions, FWP’s (2000) Biological Objective in Appendix D: Provisional Statement of Biological Objectives for environmental characteristics at the Basin level (see Section C) protect and restore freshwater habitat for all life history stages of federally listed Chinook salmon, steelhead, bull trout in the YFSR by increasing ecological connectivity between the YFSR, riparian zones, floodplains, and uplands, and FWP’s (2000) Biological Objective in Appendix D: Provisional Statement of Biological Objectives for environmental characteristics at the Basin level (see Section C) restore patterns of surface and subsurface water flow in the YFSR by reconnecting a reach of stream with its historic floodplain through the removal or redistribution of mining tailing piles from the floodplain. 
The design and engineering associated with a restoration project of this scale requires considerable planning and coordination and we cannot emphasize the importance of Work Element 174. In addition, all other Work Elements will include planning tasks. Many of work elements (119, 175, 174, 165, 172) relate directly to the design work associated with a pilot project and/or the eventual 8.2-km restoration plan. These common costs are shown in Table 2.

	Table 2. Estimated costs summarized by Work Element for the engineering, design, and related expenses and subcontractor costs for design of the full 8.2-km reach and construction of the 1-km pilot project.


	Work Element Number
	Work Element Name
	Estimated Cost 
	Reach Length for Work Element 

	119 
	Manage and administer projects
	 $75,174
	8.2 km

	175 
	Produce design and/or specifications
	$379,024
	1 km and 8.2 km

	174 
	Produce plan
	 $291,490
	1 km and 8.2 km

	165 
	Produce environmental compliance document
	 $22,366
	8.2 km

	172 
	Conduct pre-acquisition activities
	 $74,859
	8.2 km


5. Consistent with SSMP 2004 Objective 18B3 (see Section C) integrate a monitoring and evaluation plan to examine  physical, chemical, and biological to collect critical baseline information and ensure that a  response from the future reestablishment of connectivity is measurable.
Work Element 156. Develop RM&E methods and design.


Development of the RM&E design will be a critical component of this objective and 

follow standard, scientifically defensible monitoring and evaluation techniques described below and elsewhere (see Objective 2). Implementation of these methods and associated experimental design will allow us to implement the monitoring efforts described below. 

Work Element 157. Collect/generate/validate field and lab data


The collection of data is described below, but also in Objectives 1, 2, and 3 (above).

Work Element 159. Submit/acquire data


Data acquisition will follow the approaches described below. All acquired data will be

processed and reviewed prior to submittal to StreamNet.  

Work Element 160. Create/manage/maintain database


Data will be managed in databases as necessary for summarizing and subsequent

analyzing. 

Work Element 161. Disseminate raw/summary data and results


All data will be disseminated through various processes including but not limited to: site

visits, presentation at local work group and public meetings, presentation at scientific 

meetings, and in published reports and manuscripts.

Work Element 162. Analyze interpret data


Data analysis will be a integral part of the data management, summarizing, and 

dissemination efforts following standard procedures for statistical analysis of 

biological and physicochemical data.

The success of a restoration effort cannot be determined without the collection of scientifically defensible evidence of a response to ecosystem modification. Detection of a response requires the development and implementation of a monitoring and evaluation plan and the sustained monitoring of elements of the M&E plan. Important elements include physical, chemical, and biological processes and patterns before and after implementation of a restoration project. The learning potential of a project ultimately depends on the investment in base-line data and the establishment and design of a post restoration monitoring effort (Downs et al. 2002). There currently exists a wealth of information documenting the current conditions of the YFSR (see Section B), and this proposal requests funds to address the existing data gaps (e.g. remotely sensed geospatial and thermal data and data characterizing the consequences of floodplain isolation in terms of energetic or nutritional fluxes) prior to the implementation of restoration efforts.    

Pre- and post-assessment monitoring will help document an increase in deposition of fine sediment on the floodplain, increases in riparian cover, changes in primary and secondary production, and increases in the number of redds. Overbank flows allow the stream to interact with the floodplain, slowing velocities and depositing fine sediments on the floodplain that were previously entrained in surface waters. These freshly deposited sediments add nutrients, organic matter, and seed to the floodplain and assist in initiating the establishment of riparian vegetation. This example illustrates how our primary goal of floodplain reconnection is intimately tied to water quality, riparian establishment, and ultimate riverine function outlined in the Aquatic Objectives of the Salmon Subbasin Management Plan (2004). The North Fork John Day Dredge Tailings Restoration Project (BPA Project Proposal No. 199605300) found that turbidity and suspended sediment levels were elevated above reference conditions during active removal of dredge tailings, but reference levels were restored shortly after tailings were removed (McKinney and Calame 1994). These findings are encouraging and indicate that Palmer et al.’s (2005) Criteria #2 (description of ecological conditions targeted for improvement and methods for quantifying change (improvement) in conditions) does occur on BPA funded projects and provides measurable targets to gauge success. We describe the specifics of our physical, chemical, and biological monitoring strategies below.  

Physicochemical Monitoring 
Elevation and Substrate Monitoring
Extensive field work characterizing the physical geometry of both the channel and floodplain was conducted during the 2000 and 2001 field seasons.  Permanent monuments were established at each cross section to facilitate future relocation for design and monitoring. Valley wide cross-sections were surveyed using a total station at 49 locations along YFSR (with an additional valley wide cross-section placed within the West Fork) following standard field procedures (Williams et al. 1988).  Longitudinal profiles of the channel thalweg (see Figure 3), channel center, left and right bank, and existing road were surveyed during the 2001 field season using a survey grade GPS unit.  In addition, Wolman (1954) pebble counts of at least 100 surface grains were collected at each crosssection.  Subsurface particle size distributions were measured at two locations within the YFSR and a single location within the West Fork Yankee Fork following Church et al. (1987) and Barry et al. (2004).  Additional surveying and monitoring to support the design process and document changes will build upon this existing information.  A second pre-restoration survey duplicating the efforts described above will be conducted during the design phase to provide extensive baseline dataset and enable us to measure a response following future restoration efforts. 
During the 2001 field season, a staff plate was installed at each cross-section and monitored throughout the year.  Hydraulic geometry relationships have been developed at each cross section by measuring discharge multiple times throughout the year between 20 cfs and 320 cfs (average annual flow is approximately 200 cfs).  Additional high flow measurements were made by the U.S. Geological Survey this Spring (e.g. 2140 cfs on 22 May 2006) and there support will help to describe high flows in futures; this information will supplement and extend the hydraulic geometry relationships developed during the 2001 field season.

Chemical Monitoring

This effort is described above under Objective 1 (monitor water quality conditions in the YFSR bracketing the diffuser and the proposed restoration site). 
Biological Monitoring

Biological monitoring is described separately by trophic level below and by actions that complement the historic and ongoing monitoring of fish and macroinvertebrates. As stated previously, the monitoring proposed is consistent with monitoring activities employed by the SRHE and used previously in the watershed. 

Ongoing Fish Monitoring

Summer densities of salmonids by species, age class for some species, and summer population size of Age 0+ Chinook salmon are estimated by snorkeling in riffle-pool sites.  Snorkel sampling is conducted when the minimum criteria of Thurow (1994) for depth, water temperature, and visibility are met or exceeded.  Between one and three observers, depending on stream width and visibility, count numbers of each species and estimate the length of each fish to the nearest 10 mm while moving upstream through the site.  Chinook salmon and steelhead ages are classified by length.  Chinook salmon are divided into two age groups: Age 0+ (< 100 mm) and Age 1+ (> 100 mm).  Steelhead are categorized as Age 0+ (< 80 mm), Age 1+ (81 - 160 mm) and Age 2+ (161 - 230 mm).  Ages 1+ and 2+ steelhead are combined for analysis purposes.  O. mykiss larger than 230 mm are considered resident rainbow trout.

Three ground counts of redds are conducted during late summer and early fall by Shoshone-Bannock Tribal personnel.  Personnel walked the streamside wearing glasses with polarized lenses to increase the visibility of redds.  Carcasses encountered were measured to the nearest cm (fork length), and lengths of live adult Chinook salmon observed were estimated to the nearest 5 cm (fork length).  Crew members were trained to estimate lengths, and calibration was performed by first estimating the lengths of carcasses before actual measurements were taken.

Ongoing Macroinvertebrate Monitoring

During periodic years in the fall, five quantitative Hess samples (m2 sample area with a 250µm-mesh capture net) per strata are collected from riffle/run habitats stratified at 50-m intervals and preserved in ethanol.  The samples are processed further as follows: In the laboratory each macroinvertebrate sample is hand-sorted using a fixed count method with sub-sampling if necessary (Barbour et al. 1996).  A 500 count and “big pick” (large specimens that are difficult to sub-sample that are analyzed separately from the rest of the sample) is performed and the results of both processes were combined.  The invertebrates are identified to the lowest feasible taxonomic level using standard identification keys (Merritt and Cummins 1996, and others).  

Current and proposed Monitoring

This effort is described above under Objective 2 (Eliminate existing data gaps in the YFSR watershed through the ongoing monitoring of key riverine processes and exchanges of energy and nutrients between river and floodplain using within watershed comparisons). 
Completion of the objectives summarized will require management and administration tasks that culminate in status reports delivered in Pisces and annual reports and consistent with following work elements. 

Work Element 119  – Manage and administer projects 

Work Element 185  – Produce Pisces status report 

Work Element 132  – Produce Annual report 

G. Facilities and equipment 

The Shoshone Bannock Tribes Fish and Wildlife Department’s office and laboratory facilities are located in Fort Hall, Idaho, approximately 300 km from the Yankee Fork Salmon River. Offices at Ft. Hall are fully staffed and equipped to accomplish our work objectives for this project. The Ft. Hall office includes conventional office resources including desktop computer, facsimile machines, a copy machine scanner, projectors, and printers, along with all necessary software for data analysis and report preparation. Field and laboratory equipment include, flow meters, YSI multiparameter datasondes, chain saws, Hess samplers, standard water quality collection equipment, and a designated field vehicle. The Shoshone Bannock Tribe Fish and Wildlife Department owns snowmobiles and six-wheeled ATV’s ensuring access to sites during all seasons. The Shoshone Bannock Tribes also have agreement with the USDA Forest Service Yankee Fork Ranger District that provides local laboratory space. This laboratory will be used primarily for the calibration of continuous monitoring equipment. Further the work conducted in collaboration with Dr. Colden Baxter at the Idaho State Universities Stream Ecology Center.

The Stream Ecology Center has combined laboratory and office space that houses Baxter, and his graduate students and technicians. The recently renovated space includes a fume hood, computer and microscope work stations, new dissecting and compound microscopes for sorting and identifying invertebrates and fish diets, a water filtering system, muffle furnace and drying ovens for samples, 2 microbalances, a refrigerator and freezer, and vented cabinets for safely storing samples in preservatives.  In addition, Drs. Ray and Baxter have access to the Idaho State University’s Center for Ecological Research and Education’s (CERE) analytical laboratory. The CERE laboratory is capable of measuring dissolved ammonia, nitrate, phosphorus, and carbon and total suspended sediment in water samples. The laboratory also has a Fishon’s CN elemental analyzer, spectrophotometer, drying ovens, microscopes, and microbalances.  

CH2M Hill, Inc. has field survey equipment such as total stations, transits, levels, rods, global positioning system (GPS), computer-aided design, computer hardware and software, and office space available for design and engineering needs. 
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Andrew M. Ray
Fish and Wildlife Department, Shoshone Bannock Tribes; 

Box 306, Pima Dr., Pocatello, ID  83209;

Phone: 208.239.4561; Fax: 208.478.3986 

emails: aray@shoshonebannocktribes.com and rayandr@isu.edu
EDUCATION
Ph.D. Biology 2005. Idaho State University, Pocatello, Idaho, M.S. Biology 1999; Northern Michigan University, Marquette, Michigan, B.S. Natural Resources and Environmental Science 1994. Purdue University, West Lafayette, Indiana

Relevant Appointments
Program Manager Yankee Fork Restoration Project, Fish and Wildlife Dept., Shoshone-Bannock Tribes 

Affiliate Faculty Department of Biological Sciences, Idaho State University 

ISU/National Science Foundation GK-12 Fellow 2004 - 2005

Outreach and Education Coordinator, Three Rivers RC&D 2003 to 2005

Water Quality Scientist /River Monitoring Technician, Three Rivers RC&D 2001 to 2005

PROFESSIONAL SOCIETAL MEMBERSHIPS
American Ecological Engineering Society, Society of Wetland Scientists, Sigma Xi

RELEVANT Publications

Ray, A. M., A. J. Rebertus, and H. L. Ray. 2001. Aquatic macrophyte succession in Minnesota beaver ponds. 
Canadian Journal of Botany 79:487-499.

Ray, H. L., A. M. Ray, and A. J. Rebertus. 2004. Rapid establishment of fish in isolated peatland beaver ponds.

Wetlands 24:399-405.

Ray, A. M. and R. S. Inouye. Effects of water-level fluctuations on the arbuscular mycorrhizal colonization of 
Typha latifolia L. Aquatic Botany 84:210-216.
Ray, A. M. and R. S. Inouye. Interactions between Carex nebrascensis and Juncus balticus in an experimental semi
arid wetland. In revision 

Ray, A.M. and R. S. Inouye. Development of vegetation in a constructed wetland in southeastern Idaho receiving 
irrigation return flows. In revision.
RELEVANT EXPERIENCE
Yankee Fork Salmon River Dredge Tailings Restoration Project, Ft. Hall, Idaho
Project management and coordination with other SBT staff, agencies, contractors,, and the public. Involved with restoration design and assessment and evaluation approaches. Conduct independent research on leaf processing rates and temperatures within the drainage. Co-advise master’s student at ISU examining how floodplain disconnection has disrupted the energy and nutrient linkages between the floodplain and stream.
Portneuf River Monitoring Project, Pocatello, Idaho

Cooperated in watershed-scale water quality monitoring effort on the Portneuf River. Participated in technical review, equipment calibration, repair, and troubleshooting, presentation of water quality information to public at various venues, prepare proposals and technical reports such as the Quality Assurance Plan with J.T. Brock. Established suspended sediment, turbidity, and particulate phosphorus relationships for two of the seven monitoring stations. 
Fairview Constructed Wetland, Aberdeen, Idaho

Assisted with planting, construction, and maintenance of the Fairview Constructed Wetland. Conducted independent research addressing the establishment of seven native wetland plants. Examined microbial mediated nutrient uptake by Typha latifolia. Assessed the effects of flooding on the arbuscular mycorrhizal community associated with Typha latifolia. Assisted with grant proposal development, project reporting and with information dissemination through project tours and presentations at scientific meetings

Jeffrey C. Barry\CH2MHILL

Fluvial Geomorphologist/Hydrologist
Education

Ph.D., Civil Engineering, University of Idaho (Expected 5/2006); M.S., Forest Hydrology, University of Washington; B.S., Forest Management, University of Washington
Recent\Relevant Publications

Barry, J., J. Buffington, J. King, P. Goodwin and W. W. Emmett.  In Review.  Performance of bed load transport equations relative to geomorphic effectiveness. Journal of Hydraulic Engineering.
Barry, J., J. Buffington, and J. King. 2004. A general power equation for predicting bedload transport rates in gravel-bed rivers. Water Resources Research, v.40, doi: 10.1029/2004WR003190. 

King, J. G., W. W. Emmett, P. J. Whiting, R. P. Kenworthy, and J. Barry. 2004. Sediment transport data and related information for selected coarse-bed streams and rivers in Idaho. USDA Forest Service General Technical Report No. 131, 26 pp. 

Robison, T. and J. Barry. 2001. Geomorphic survey of eastern Cascade streams before and after 1995-96 floods. Forest Ecology and Management, v. 143, 1-3, pp. 57-64. 


Relevant Experience 
West Branch Hylebos Creek Restoration, Federal Way, Washington.  Responsible for all hydrologic, hydraulic and geomorphic modeling within the WB Hylebos Creek as part of a channel and wetland restoration project within the City of Federal Way, Washington.  Documented existing hydraulic and sediment transport conditions.  Assisted in the design of a relocated stream channel and the re-design of an under-sized bridge crossing and documented improved hydraulic and sediment transport conditions within the restored channel.  The purpose of this project was; 1) improve fish habitat throughout the 2,000+ ft reach of channel, 2) create additional wetland habitat
Mores Creek Restoration, Idaho City, Idaho.  Providing hydrologic, hydraulic and geomorphic assistance to the restoration of a 6 mile portion of Mores Creek that is heavily impacted by past dredge mining operations.

Chino Creek Wetland Enhancement Project, Chino, California.  Responsible for the hydraulic and geomorphic modeling of existing and proposed conditions within a constructed channel designed as part of a wetland enhancement project in Chino, California.

Hydrologist; Yankee Fork River Restoration; U.S. Forest Service; Boise, Idaho. Served as Watershed Restoration Specialist with responsibilities for the design of the Yankee Fork River Restoration. This included the design and supervision of both field and office data collection and providing assistance in the development of restoration alternatives, with an emphasis on riparian and fish habitat improvement. Supervised a five-person field crew; collected and interpreted hydrologic, hydraulic, and sediment transport data; watershed, geomorphic, and stream channel characteristics; and documented procedures adequate for peer review. Coordinated with agencies and personnel involved in the project to design and evaluate alternatives using state-of-the-art water temperature, sediment transport, and hydrodynamic computer models (MIKE 11). 
COLDEN V. BAXTER

208-282-6098
FAX: 208-282-4570
E-mail: baxtcold@isu.edu

Assistant Professor

Department of Biological Sciences, Idaho State University, Pocatello, ID  83209
EDUCATION

B. A. – Biology & Geology, University of Oregon, Eugene, 1993; M.S. – Ecology, University of Montana, Missoula, 1997; Ph.D. – Fisheries Science, Oregon State University, Corvallis, 2002

EXPERIENCE

Assistant Professor, Department of Biological Sciences, Idaho State University (2004-present); Postdoctoral Research associate, Department of Fishery and Wildlife Biology, Colorado State University, 2002-2004; Graduate Research Assistant, Department of Fisheries and Wildlife, Oregon State University, 1997-2002; Graduate Research Assistant, Flathead Lake Biological Station, University of Montana, 1994-1997.

PROFESSIONAL ACTIVITIES

Advisory Committee Member – Western Division of American Fisheries Society Advisory Committee on Bull Trout, 1998-Present; Invited Reviewer – U.S. Fish and Wildlife Service proposed Critical Habitat Rule and Draft Recovery Plan (2003) and Five-Year Review (2005) for Bull Trout; Organizer – Special Session of Joint Annual Meeting of the North American Benthological Society and the American Geophysical Union on "Interactions Between Physical and Biological Processes in Riverine Landscapes: New Insights From Integrative Research,” 2005; Organizer – Pan-Pacific Rim workshop on the biology and conservation of charr—workshop involved fish biologists from the U.S., Japan, Russia, and Canada, 2005; Invited Reviewer – Aquatic Sciences, Ecological Applications, Ecology, Ecology of Freshwater Fish, Ecosystems, Environmental Management, Freshwater Biology, Hydrological Processes, Journal of Mammalogy, Journal of the North American Benthological Society, Transactions of the American Fisheries Society, North American Journal of Fisheries Management, Northwest Science, 2000-2005.

HONORS AND AWARDS

Hynes Award for Outstanding New Investigator, North American Benthological Society, 2005; Postdoctoral Fellowship, Japan Society for the Promotion of Science, 2002; Thomas G. Scott Scholarship, Department of Fisheries & Wildlife, Oregon State University, 2001; Oregon Chapter American Fisheries Society Graduate Student Scholarship, 2001; Yerex Fellowship for Academic Excellence in Science, Oregon State University, 1999; Western Division American Fisheries Society Graduate Student Scholarship, 1999; Outstanding Geological Sciences Graduate, University of Oregon, 1993; Grace Morris full tuition academic scholarship to University of Oregon, 1989-1993.

FIVE PUBLICATIONS RELATED TO THIS PROPOSAL

Baxter, C. V., K. D. Fausch, and W. C. Saunders.  2005.  Tangled webs: reciprocal flows of invertebrate prey link streams and riparian zones.  Freshwater Biology 50(2): 201-220.

Baxter, C. V., K. D. Fausch, M. Murakami, and P. L. Chapman.  2004.  Fish invasion restructures stream and forest food webs by interrupting reciprocal prey subsidies.  Ecology 85:2656-2663.
Wright, K.K, C.V. Baxter, J. Li.  2005.  Low-magnitude hyporheic exchange in an alluvial river system: consequences for theory and management.  Journal of the North American Benthological Society.  In press.
Fausch, K.D., C.E. Torgersen, C.V. Baxter, H.W. Li.  2002.  Landscapes to riverscapes: bridging the gap between



 research and conservation of stream fishes.  BioScience 52: 483-498.

Baxter, C.V. and F.R. Hauer.  2000.  Geomorphology, hyporheic exchange and selection of spawning habitat by bull trout (Salvelinus confluentus). Canadian Journal of Fisheries and Aquatic Sciences 57: 1470-1481.

James T. Brock


Desert Research Institute 




Tel: (775) 673-7407

Division of Hydrologic/Earth & Ecosystem  Sciences

Fax: (775) 673-7485

2215 Raggio Parkway 




Email: jbrock@dri.edu
Reno, NV  89512 




http://www.dri.edu/People/jbrock
Professional Preparation

	Zoology
	Idaho State University
	M.S.
	1980

	Biology
	Amherst College
	B.A.
	1973


Appointments

	2001-present
	Associate Research Ecologist, Division of Earth and Ecosystem Sciences, Desert Research Institute (DRI), Nevada System of Higher Education 

	1984-present
	Research and Development Scientist, Aliquot Instrument Co. Design and fabrication of equipment for aquatic studies: instrumentation for measuring suspended material, dissolved oxygen, temperature, benthic metabolism, and groundwater seepage.  

	1983-present
	Consultant in Aquatic Ecology.  Rapid Creek Research, Inc.  

	1984-1985
	Research Associate. Giardia and bacterial water quality in a recreational river drainage: Middle Fork of the Salmon River, Idaho

	1978-80, 1982
	Research Scientist. Biological, water quality, and aquatic habitat responses of wildfire in the Middle Fork of the Salmon River, Idaho

	1977
	Research Scientist. R/V Alpha Helix expedition of Amazon River, Brazil and Peru

	1976-1980
	Research Associate. River Continuum Project. Department of Biology, Idaho State University. Pocatello, Idaho


Closely Related Publications 

Uehlinger U. and J.T. Brock. 2005. In Press. Periphyton metabolism along a nutrient gradient in a desert river (Truckee River, Nevada, USA).  Aquatic Sciences. 67(4): xxx-xxx.
Brock, J. T. & Cummins, K. W. 2002.  Ecosystem metabolism in the Kissimmee River, South Florida, USA. Verh. Internat. Verein. Limnol., 28(2):680-686.

Brock, J.T. T.V. Royer, E.B., Snyder, and S.A. Thomas. 1999. Periphyton metabolism: a chamber approach. In: R.H. Webb, J.C. Schmidt, G.R. Marzolf, R.A. Valdez (Eds.), The Controlled Flood in Grand Canyon, pp. 217-224. Geophysical Monograph 110; American Geophysical Union.

Bott, T.L., J.T. Brock,  A. Baattrup-Pedersen, P.A. Chambers, W.K. Dodds, K.T. Himbeault, J.R. Lawrence, D. Planas, E.B. Snyder, G.M. Wolfaardt. 1997. An evaluation of techniques for measuring periphyton metabolism in chambers. Canadian Journal of Fisheries and Aquatic Sciences. 54:715-725.

Dodds, W.K. and J.T. Brock. 1998. A portable flow chamber for in situ determination of benthic metabolism. Freshwater Biology 39:49-59.

Synergistic Activities

Develops tools to better understand and study aquatic ecosystems.  For the past fifteen years, he has

led a team of scientists and engineers that have developed a numeric tool (Dynamic Stream 

Simulation and Assessment Model), which simulates water quality in rivers where periphyton 

dominates the oxygen and nutrient dynamics.  Develops instrumentation used by research scientists 

for study of aquatic community metabolism and exchange between ground and surface water.

Collaborators (non DRI)

Thomas Bott (Stroud Water Research Center); Craig Caupp (Frostburg State University); Kenneth Cummins (Humboldt State University); Steven Krupa (South Florida Water Management District); Wayne Minshall (Idaho State University); Urs Uehlinger (EAWAG- Swiss Federal Institute for Environmental Science & Technology)











Joshua J. Butler, P.E.\Geotechnical Engineer, CH2MHILL
Education

M.S., Civil Engineering, Utah State University, 1997; B.S., Civil Engineering, Utah State University, 1995

Previous Employment

BIO/WEST, Logan, Utah—1992-1997

Larwest Surveying, Logan, Utah—1995-1997

Current Responsibilities

· Designs fish passage structures and facilities and biotechnical slope reinforcement

· Performing surveying for floodplain studies, IFIM studies, and topographic mapping

· Task manager and geotechnical design lead on a variety of projects in the transportation, water, environmental, and energy markets
Expertise

Mr. Butler is a geotechnical engineer in CH2M HILL’s Boise, Idaho, office. His technical skills include performing slope stability and settlement analyses, and foundation design, and evaluation of dewatering, rock excavation, and blasting considerations. Mr. Butler has performed complete site civil design including grading and drainage plans, and preparation of drawings and specifications. His field experience includes providing construction oversight for stream restoration projects, earthwork and grading on transportation and wastewater construction projects, and construction oversight on foundation construction and improvement projects. He has acted as site safety coordinator on a variety of projects, and is OSHA certified for work on environmental hazardous waste projects. Mr. Butler is also an experienced surveyor.


Recent\Relevant Publications or Project Completions

Geotechnical Design Manager, Little Wood River Pipeline Project, Idaho. Managed the geotechnical design of a 32-mile gravity pressurized pipeline for the local irrigation district. Coordinated the exploration program, conducted geotechnical evaluations to provide earthwork and construction recommendations, and developed plans and specifications for the pipeline and several associated structures.

Geotechnical Engineer, Gem State Hydroelectric, City of Idaho Falls, Idaho. Assisted with the evaluation of a subsidence problem at the Gem State Dam near Idaho Falls, Idaho. Supervised the exploration and testing, and designed and implemented repair of the transformer-bearing slab, and miscellaneous repairs around the facility.

Geotechnical Engineer, Big Sand Wash Dam, Central Utah Water Conservancy District, Utah. Assisted in coordinating and supervising a geotechnical field exploration of an existing large irrigation dam, and provided engineering support for design of a 35-foot raise for increased capacity.

Geotechnical Engineer, USACOE, Bonneville Dam and The Dalles Dam Fish Passage Structures, Oregon. Provided geotechnical evaluation and construction recommendations for design of fish passage structures at both facilities.

Geotechnical Engineer, U.S. 95, Sandpoint North & South, ITD, Idaho. Coordinated CPT and limited access drilling for the preliminary field exploration for realignment of U.S. 95 near Sandpoint, Idaho. Work included field program cost estimation, laboratory coordination, and multiple, deep installations of geotechnical instrumentation. Led civil design effort of a streambank restoration component of the project during final design.

Stephen R. Clayton, Ph.D., P.E.\CH2MHILL

Restoration Design Manager

Education

Ph.D., Biological and Agricultural Engineering, University of Idaho, 2002; M.S., Natural Resource Conservation, University of Montana, 1996; B.A., Human Biology, Stanford University, 1990

Previous Employment

Assistant Research Professor, Center for Ecohydraulics Research, College of Engineering, University of Idaho. Boise, Idaho.

Senior Associate, PWA, Consultants in Hydrology. Boise, Idaho.

Current Responsibilities

· Work with project teams to identify limiting biological factors and associated physical processes and to develop alternatives to restore those processes

· Lead teams to collect field data and develop hydraulic models to evaluate restoration alternatives

· Develop and implement long-term monitoring plans to document project success

Expertise

Dr. Clayton has collaborated with municipalities, federal and state agencies, private landowners, non-profit organizations, and academic institutions to develop and implement successful wildlife habitat improvement, environmental education, and river restoration projects on public and private lands. He also has designed comprehensive studies assessing effectiveness of biostabilization and river restoration projects. 


Recent\Relevant Publications or Project Completions

Co-Author. Dr. Clayton recently co-authored two papers describing a synthesis of U.S. river restoration efforts (Bernhardt et al., 2005, Science, 308:636-637) and standards for ecologically successful river restoration (Palmer et al., 2005, Journal of Applied Ecology, 42(2):208-217). 

Restoration Design Manager; Mores Creek Floodplain Restoration; U.S. Forest Service - Idaho City Ranger District; Idaho. Goals of this stream restoration project include increasing channel-floodplain interaction and riparian vegetation establishment and improving bull trout migratory habitat. Combining channel survey with LiDAR data to develop a 1-D hydraulic model for evaluation of restoration alternatives.
Project Geomorphologist; Casner Creek Geomorphic Evaluation; U.S. Forest Service - Lowman Ranger District; Idaho. Evaluated channel surveys from 2000 and 2005 to quantify physical channel response following removal of grazing. Developing range of passive and active restoration alternatives to improve channel-floodplain interaction in reaches impacted by historic mining.

Research Scientist; Lower Red River Restoration Project Study; Idaho Soil and Water Conservation District and Bonneville Power Administration; Idaho. Led university research team involved in a cooperative stream restoration project in north-central Idaho to improve habitat for endangered Chinook salmon by restoring channel length and geometry to pre-disturbance conditions in a stream impacted by hydraulic mining. 

Principal Investigator; Methow River Tributaries Hydrologic, Geomorphic, and Fisheries Response Study; U.S. Bureau of Reclamation and U.S. Geological Survey; Washington. Principal investigator for multi-year study to quantify the hydrologic, geomorphic, and fisheries responses to removal of a series of barriers to endangered salmonids and replacement with structures that still meet irrigation diversion needs and also allow fish passage. 
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Figure 1. Location of Yankee Fork Salmon River in central Idaho. A aerial photograph blended with a map inset shows the YFSR watershed. Mining activities associated with Jordan Creek are visible from the aerial photograph














Photo 1. Yankee Fork Salmon River dredge tailings
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Figure 2. 2004 aerial photo of the lower Yankee Fork Salmon River. The photo indicates the location of the channel (estimated from its center line) in 1945, obtained from 19 September 1945 aerial photography, and 2004. The reference line was used to estimate valley length for sinuosity estimates.  
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Figure 3. Longitudinal profile of the Yankee Fork Salmon River valley segment impacted by historic mining. The average slope of the river segment is shown along with survey points used to summarize reach-scale and segment-scale gradients. Locations of 2002, 2003, 2004, 2005 redds are shown above.
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Figure 4. Temperature data for the YFSR from summarizing temperatures in minimally disturbed reaches (above = red) and reaches within the impacted segment (within = blue) from October/November 2005 just be ice over. 
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