A. Abstract and statement of innovation 
Placer mining refers to the extraction and processing of gravel deposits in current or historic streambeds in the search for precious minerals.  Placer mining can range from simple hand panning to the use of large floating dredges, capable of moving several thousand yards of material per day.  

There are literally thousands of miles of placer mined streams throughout the Pacific Northwest.  Many of these areas were created in the Depression Era as an attempt by the government to create jobs and supply raw metals to the struggling US economy.  Abandoned placer mines generally show a consistent pattern:  piles of dredge material 15 to 30 feet in height that occupy the floodplain, straightened stream channels, dewatering, and a lack of in-stream fish habitat. Because of the severity and geographic scope of these disturbances, placer mines affect native trout, salmon and steelhead survival throughout the region. 
Despite the extensive history of placer mining in the Pacific Northwest, placer mined streams have received little attention from state and federal agencies and the conservation community, because of 1) a lack of awareness and concern by the general public, 2) inadequate funding, and 3) insufficient understanding of placer mine hydrology.  Past restoration efforts in Idaho, Oregon and Montana have focused on establishing minimal floodplain connectivity, channel sinuosity, and fish habitat. While some projects have created the necessary conditions for the stream to heal over time, others have actually been detrimental – channel reconstruction has actually caused a loss of surface flow at many project sites, as the stream mysteriously sinks into the subsurface substrate, only to reemerge hundreds or thousands of feet downstream.  

TU has been working in Montana’s Clark Fork watershed for the last three years to develop a systematic, cost efficient approach to placer mine restoration.  In 2006, TU, the Lolo National Forest, and the Ninemile Watershed Group successfully reconstructed 1.3 miles of stream channel on a headwater tributary in the Ninemile Creek drainage.  As part of the project, TU attempted to restore surface flow to sections of the channel that had been dry for nearly 70 years.  Based on the expertise of the Montana Bureau of Mines, TU created groundwater retention sills with a geotextile fabric to capture groundwater and force it back to the surface and into the dry stream channel.  Using this technique, TU successfully restored surface flow at four sites in the project section but was unsuccessful at two sites. 

The ability to restore surface flow and connectivity on placer mined streams has a huge potential application throughout Montana and the Pacific Northwest.  This proposal is a request for $50,000 to study groundwater flow and subsurface substrate composition at a placer mine site in Montana and use the resulting data to design and implement a one mile stream restoration project on an important native-fish bearing tributary.  By doing so, TU hopes to increase knowledge of the underlying causes of stream dewatering in placer mined areas and develop a reliable restoration methodology that can be transferred to native trout, salmon and steelhead habitat throughout the region. 

B. Technical and/or scientific background

Ninemile Creek flows in a southeasterly direction into the Clark Fork River approximately 20 miles west of Missoula, Montana and supports native westslope cutthroat and a remnant population of bull trout, a threatened listed species. The mainstem Ninemile Creek and its tributaries were heavily placer mined for gold in the early 1900s and have been left in a disturbed state, including piles of dredged material (gravel, large cobbles, etc.), approximately 10 to 20 feet in height, which occupy much of the valley bottom and impede the function of the floodplain.  Ponds left by dredging also add sediment to the creek and disrupt the natural stream flow, which causes water to stagnate and water temperatures to increase – an impediment to native fish reproduction.  Other concerns include straightened stream channels, fish passage barriers and a lack of in-stream fish habitat, such as large woody debris or quality rearing pools.
Little McCormick Creek is a tributary of Ninemile Creek, located approximately ten miles upstream from Ninemile Creek’s confluence with the Clark Fork River.  The watershed is 9,500 acres in size and is managed primarily by the Lolo National Forest.  Little McCormick Creek was intensively placer mined for gold during the last century.  More recently, a local miner conducted a large-scale operation on the Glory Hole claim from 1978 to 1997.  In October of 1997, the miner removed his equipment, abandoned his claim and left the US Forest Service with 250 feet of diverted stream channel, one mile of mining spoil piles and a 15-20 foot high undercut bank that spans approximately sixty feet.  The Forest Service could not initiate reclamation work, finding the miners’ $1,250 bond to be highly inadequate.  

Over the past year, TU and the Lolo National Forest completed a watershed-scale analysis of mining impacts in the Ninemile Creek drainage and identified Little McCormick Creek as a priority site for investigation because of its high native fish value (westslope cutthroat) and complex groundwater – surface water interaction.  Little McCormick Creek is also on MTDEQ’s 2006 303(d) list for impaired waterbodies. 
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Historic mining and resource extraction has extensively altered the stream channel and altered stream flows on Little McCormick Creek. There is an estimated 503 tons of sediment entering Little McCormick Creek each year from unstable streambanks, and the base level of the valley bottom has been lowered a minimum of 12 feet.  The channel lacks a functional floodplain, and there is little remaining riparian vegetation in the disturbed materials.  Placer mining, which involves the dredging of streambed cobbles, has also resulted in a loss of surface water.   On Little McCormick Creek, a .5 mile section of stream goes dry during summer flows, which effectively bars westslope cutthroat from accessing 2.79 miles of high quality habitat upstream. The dry section is in essence a fish barrier and the risk of extinction for westslope cutthroat populations in Little McCormick Creek is high based on the lack of a migratory component and the clustering of fish in close proximity, where a catastrophic event could affect the entire population.  
Surface water and ground water were once regarded as distinct resources and only until very recently have we begun to understand their complex interaction – a process called hyporheic exchange.  In places, Little McCormick Creek is split by large piles of mining spoils and runs at varying elevations.  In other sections, it loses a distinct channel altogether.  Under these conditions, the channel loses surface flow and spring seeps emanate in random locations.  
There are a number of techniques used to measure groundwater discharge and location.  At mine sites containing acid mine drainage, researchers have used tracers and synoptic sampling to measure stream-discharge and the effects of metal loading from acid mine drainage on mountain streams.  The tracer also helps define hydrologic properties such as the velocity of the streamflow, travel time in the stream, the quantity of inflow from tributaries and ground water, and the transient storage in streambed cobbles.  The United States Geological Service has also recently refined a technique using stream temperature as a tracer in losing stream reaches of semi-arid regions.  Synoptic samples can also be collected during this period, giving a “snapshot” of the stream profile that includes both discharge and metal concentrations and providing a detailed profile of inflows along the stream reach.  These techniques, though proven, have limited application in TU’s efforts to improve understanding of placer mine hydrology and restoration techniques.  TU intends to install groundwater wells and use ground penetrating radar to effectively capture a snapshot of bedrock deposition, substrate composition, and groundwater flow.  These measurements should be the most applicable to the design and implementation of a restoration project on Little McCormick Creek and other similar sites throughout the region.    Specific work elements and project tasks will be discussed in the Methods section. 

C. Rationale and significance to the Council’s Fish and Wildlife Program

Placer mining has affected streams and rivers throughout the Pacific Northwest, and restoration of these disturbances could be a significant source of recovery for imperiled species of salmon, steelhead and native trout.  Channel and floodplain restoration measures implemented on Little McCormick Creek as a result of this proposal will stabilize a known sediment producer in the Ninemile Creek drainage, protect an important population of westslope cutthroat, and further the goals of the 2000 Columbia River Basin Fish and Wildlife Program, which states the following biological objectives for resident fish losses:

· 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. 

· Protect and expand habitat and ecosystem functions as the means to significantly increase the abundance, productivity, and life history diversity of resident fish at least to the extent they have been affected by the development and operation of the hydroelectric system.
· Achieve population characteristics of these species within 100 years that, while fluctuating due to natural variability, represent on average full mitigation for losses of resident fish.
Although the Clark Fork River currently lacks an approved subbasin plan, several other subbasin plans point to the importance of placer mine restoration in the scope of the Council’s Fish and Wildlife Program.  For example: 

· The Clearwater Subbasin Management Plan gives a high priority to the restoration of dredge impacts on the mainstem Clearwater and tributaries.  
· The John Day Subbasin Management Plan states that “downcutting of streams, placer and dredge mining, diking and other disturbances have separated creeks from their historic floodplains” and recommends restoration to ameliorate this impacts.  

· The Boise, Payette and Weiser Subbasin Management Plan states as Objective 6:  Reduce instream and bedload sedimentation to levels meeting applicable water quality standards and life stage-specific needs of aquatic focal species. Establish an upward trend in the number of stream miles meeting such criteria by 2019.  
· The Managing the Columbia River: Instream Flows, Water Withdrawals, and Salmon Survival the text states “the next 40-50 years saw numerous strikes of

gold and silver and the appearance of boom towns in Washington. Placer and lode mining, mill wastes, and uncontrolled development degraded many sections of streams including Salmon Creek (Ruby City), which lost its large run of spring Chinook salmon (ibid.).

· The Owyhee Subbasin says that “p[lacer mining, like the massive placer workings of the Owyhee River near Mountain City was just one of the early impacts on aquatic habitats.”

In the absence of a BPA approved subbasin plan for the Clark Fork River, TU has relied upon several existing documents to identify Little McCormick Creek as a priority project in the Clark Fork River basin.  In response to large scale fires in 2000, the Lolo National Forest completed a lengthy post-burn Environmental Impact Statement (EIS) that evaluated restoration opportunities in the upper Ninemile watershed.  The project was identified as a priority project in the Lolo National Forest's 2002 Post-Burn Environmental Impact Statement (EIS) and, as a 303(d) list stream, highlighted in the Ninemile TMDL and Water Quality Restoration Plan developed by the Montana Department of Environmental Quality. The TMDL states that:  “Currently, sediment sources in the McCormick Creek watershed are dominated by mining, which account for nearly 91 percent of the sediment load.” It goes on to say that “the mined section of the stream will require complete geomorphic and vegetative restoration if sediment loads are to be reduced in the near future.  However, once such restoration is complete and, assuming no additional mining occurs, sediment loads could be expected to return to normal once riparian plant communities have reach desired levels.  Without active restoration, sediment loads will decline naturally over time, but recovery may take decades or more.”
D. Relationships to other projects 
Although Montana does not have anadromous fish populations, the intention of this investigation is to develop techniques for assessing and restoring placer mined streams that will be transferable to river systems regardless of their size or geographic location.  Therefore, this project has particular relevance for placer mined and suction dredged streams in Oregon, Idaho, Washington, and Montana.  The following are just a few examples of current projects that involve placer mine restoration: 

· Mores Creek, ID – Boise National Forest and West Central Highlands RCD 

· Cedar Creek, MT – MT Fish, Wildlife and Parks and Trout Unlimited

· Yankee Fork Salmon River, ID – Nez Perce Tribe and Custer SWCD

· Sumpter River, OR – Umatilla National Forest and Sumpter County Parks and Recreation  

· Newsome Creek, ID – Nez Perce National Forest 

Trout Unlimited and the Lolo National Forest have a series of ongoing projects designed to improve watershed conditions in the Ninemile Creek drainage, by reducing sediment inputs from tributaries, decommissioning roads and improving fish passage. Specific projects include:

· Eustache Creek placer mine restoration and culvert replacement 

· Little McCormick placer mine restoration and culvert removal

· St Louis Creek open pit mine reclamation and road decommissioning 
· Road decommissioning on over 20 miles of forest system roads 

· Martina Creek road re-route 

· Housum placer mine restoration on mainstem Ninemile Creek

The Little McCormick Creek project is part of TU’s overall effort to improve native fish, bull trout and westslope cutthroat, populations in the Middle Clark Fork River below Milltown Dam.  A key piece of this program is the current assessment and prioritization, funded through other grant sources, of future restoration projects in the Middle Clark Fork River basin.  Planning includes tributaries of the Middle Clark Fork River and draws on the expertise of local and regional agency staff, as well as GIS experts from Trout Unlimited.  This native trout restoration strategy and management plan will be based on Montana's Middle Clark Fork River Fisheries Report, Lolo NF's Middle Clark Fork River Section 7 Consultation, USFWS Bull Trout Draft Recovery Plan for the Clark Fork River Recovery Unit, and Montana Department of Environmental Quality's Water Quality Restoration Plans.  
E. Proposal objectives, work elements, methods, and monitoring and evaluation

This proposal includes a request for partial funding of Phases 1-3 of the Little McCormick Creek restoration project, which will take place in April of 2008 through September of 2009. In Phase 1, TU will assess bedrock geology and the impact of placer mining on groundwater flow and substrate composition on Little McCormick Creek.  In Phase 2, TU will incorporate the resulting data into the stream channel restoration design. In Phase 3, TU will restore one mile of Little McCormick Creek and work with project partners to develop and disseminate techniques for placer mine assessment and restoration that can be transferred to other projects in the Pacific Northwest.  Accordingly, this proposal includes the following objectives:

1a. Study groundwater and bedrock geology

1b. Restore 1 mile of stream 

1c. Improve native fish populations 

1d. Increase knowledge of placer mine restoration 

1e. Reporting and information dissemination

Work Elements

Project partners include Trout Unlimited, Lolo National Forest, Forest Service Region 1, Montana Fish Wildlife and Parks and the Ninemile Watershed Group.  Phases 1-3 of the Little McCormick Creek project and placer mine study have been broken down into specific tasks.  The following is a brief description of each task, the timeframe and responsible parties. 
Phase 1

- Manage fundraising, coordinate volunteer involvement, acquire relevant permits – Ongoing
TU has already received commitments from the Wilburforce Foundation, National Forest Foundation and Lolo National Forest to fund specific work elements included in the project.  A grant from the National Fish and Wildlife Foundation is currently pending approval.  TU is responsible for all fundraising and overall project management.  Furthermore, TU staff will acquire project permits, manage outreach and communications and coordinate volunteer involvement in the project.  
- Install groundwater wells to measure groundwater flow- April 2008
TU will hire a consultant to install 10-20 groundwater wells along the project section to measure groundwater flow.  The pipes will be 2” PVC pipe and be situated at strategic locations, where the channel goes dry or there are specific seeps that need to be categorized.  Consultants will also install pressure transducers in the groundwater wells to measure hydraulic head, which will be important data to consider in the construction and location of the groundwater retention sills.  

- Map depth to bedrock below stream channel – November 2008
TU will hire a geophysics consultant to survey the underlying bedrock composition below the stream channel of Little McCormick Creek.  Specifically, consultants will use ground penetrating radar, which uses electromagnetic radiation pulses to survey bedrock and substrate composition.  The GPR data will allow TU to plan for depth to bedrock in construction of the groundwater retention sills and also show any underground mining tunnels that may be contributing to losing reaches in the stream.  

- Take flow measurements and install staff gauge- April through October 2008
There are currently no USGS streamflow gauges on Little McCormick Creek, and the Forest Service does not have historic streamflow records.  TU will take wading measurements of streamflow on Little McCormick once per month at several locations along the project section and eventually install staff gauges at selected locations.  Since the creek goes dry at varying intervals and locations, this baseline data will help TU assess the impact of the channel restoration and groundwater retention sills on surface flow connectivity. 

- Collect baseline monitoring conditions – August 2008 
TU and the Lolo National Forest, along with community volunteers, will collect fish, macroinvertebrate, stream temperature and other data along the project length to establish baseline conditions.  Macroinvertebrates will be analyzed and by a local environmental firm. Monitoring will also include instream habitat assessment, such as large woody debris counts and pool/riffle surveys.  A more detailed description of the monitoring plan is provided below.  The Lolo National Forest is responsible for data collection and management. 
- Survey project section- August 2008
TU and the Lolo National Forest will complete cross section surveys and a full longitudinal profile for use in the channel restoration design.  These survey measurements will also be important for project evaluation and will allow the project team to monitor bank stability, aggradation/degradation and channel movement.     
Phase 2
- Analyze groundwater data and geophysics information – December to January 2009
TU will hire consultants to analyze the results of the groundwater well research and ground penetrating radar survey.  This information will show depth to bedrock, substrate composition and groundwater flow, which will be used in the project design. 
- Design channel restoration and groundwater retention sill sites – February to April 2009
TU will hire consultants to design the stream channel reconstruction and placement of the groundwater retention sills, working with the staff hydrologist from the Lolo National Forest.  The design will be based on TU’s successful Eustache Creek restoration project, with a focus on cost-effectiveness and the development of overarching principles that can be transferred to other project areas. 

Phase 3

- Remove placer mine tailings from floodplain and regrade against hillside – July 2009
An excavator will move the piles of mine tailings out of the floodplain and regrade them against the hillside to establish at least a 2:1 slope.  Where possible, the excavator will sort the material and use pockets of fine sediment to create a minimal growing medium.  TU and the Lolo NF Fish Biologist will oversee project construction.   
- Reconstruct stream channel to add sinuosity and appropriate elevations- July 2009 

An excavator will reconstruct the stream channel based on the project design.  TU estimates that it will take one week of excavator time for channel reconstruction.  TU and the Lolo NF Fish Biologist will oversee project construction.   

- Add large woody debris and rock grade controls/structures to stream channel – July 2009
An excavator will add log structures and rootwads using locally available stock.  Rocks will be used where necessary to create grade controls, stabilize areas prone to erosion and create habitat structures.  
- Create groundwater retention sills – July 2009
An excavator will dig down to bedrock at specified locations and install groundwater retention sills to reestablish surface flow.  To test the applicability of various materials, TU will use three different materials at selected sites: an impermeable fabric, a decomposable geotextile fabric, or compacted fines from on-site sources.  

- Prepare results for publication and presentations – August to September 2009
TU and Lolo National Forest staff will analyze pre-project monitoring data, the results of the groundwater and geophysics surveys and project implementation to draw conclusions about the efficacy and applicability of the groundwater retention sills and placer mine restoration techniques.  It is TU’s intention to establish a cost-effective, replicable framework for dealing with placer mined areas that can be used by other state and federal agencies, conservation groups and restoration practitioners.  The results will be written up for peer reviewed journals, presented at regional restoration conferences, American Fisheries Society meetings, and communicated to TU’s network of staff and project partners. 
Methods

In its natural state, Little McCormick would be a perennial, pool-riffle type stream with a 2-4% gradient.  A relatively undisturbed stretch has been identified upstream on Little McCormick Creek and will be used as a reference reach for design parameters. Compared to the reference reach, the mined sections of Little McCormick show very low values in pool and large woody debris counts, providing further evidence of channel simplification.  Furthermore, the width/depth ratio in the mined reach is more than five times that of the reference reach, meaning that channel reconstruction will need to narrow and deepen the stream significantly. 

The design of the Little McCormick Creek project will focus on two critical issues: 1) channel stability, and 2) stream dewatering.  To improve channel stability and sediment transport, consultants will use cross section and long profile surveys, along with aerial photography, to characterize and evaluate the channel morphology.  Construction work will include the use of excavator equipment to reshape the unconsolidated alluvium to develop a channel and functioning floodplain based on estimated historical conditions.  Reference site conditions will be used as a template for channel gradient and configuration.  The intent of the restoration work is to create ideal conditions for the stream to function, while allowing it to develop instream habitat over time via natural processes.  Where channel reconstruction is not needed, large trees with rootwads will be used for bank stabilization and in a manner to provide both high and low flow refugia for the fishery.  Riparian cuttings and rootstock from on-site seed sources will be used to help stabilize disturbed streambanks and establish a valley bottom riparian vegetation component.   

Channel and floodplain restoration on Little McCormick Creek will also help elevate the water table to ensure perennial streamflow and establish connectivity between upstream and downstream sections.  The model for this rewatering technique was developed by Traci Sylte, Lolo NF Hydrologist, and Robin McCullough, Montana Bureau of Mines and Geology, on TU’s Eustache Creek project.  To install groundwater retention sills, an excavator digs down to bedrock across the valley floor at the dewatered site (see photo).  A geotextile fabric is laid perpendicular to groundwater flow from bedrock up to the desired streambottom.  The fabric captures groundwater and eventually forces it back to the surface and into the stream channel.  These groundwater retention sills successfully restored surface flow to several sections of Eustache Creek that had been dry for nearly 60 years. Over time, sediment flows should effectively plug the cobbles, re-establishing the natural groundwater-surface water exchange.   

The groundwater retention sill technique used on Eustache Creek was experimental and involved no baseline groundwater or surface flow data and little understanding of the underlying substrate.  Its success is tempered by the fact that the technique did not work in all locations.  It is the intent of this investigation and field applications to find out why certain locations failed and refine the approach to create a replicable technique for other restoration practitioners. 
The use of groundwater dams, whether constructed with bentonite, grout or another material is a method used by the EPA and others to block toxic groundwater plumes, such as those emanating from a source of acid mine drainage.  The technique has not been used, however, to restore surface flows at chronically dewatered sites or in placer mine restoration.  To asses the technique’s range of applicability and develop a straightforward method for measurement and installation, TU will used a combination of groundwater monitoring and geophysics.  
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Little McCormick Creek goes dry at several locations, where historic placer mining has removed sediment and gravel from the streambed and replaced it with large cobbles.  It is also possible that dewatered locations are the result of horizontal tunnels, or drifts, which were part of the mining operation and are now concealed below the streambed.  To analyze the sources and direction of groundwater flow, TU will work with consultants to install 10-20 groundwater wells along the project sections, strategically located at dry sites and spring seeps.  Transducers will also be installed and will yield valuable data on groundwater pressure, which will affect the choice of groundwater dam material and site location.  
TU will rely on geophysics to measure the depth to bedrock below the stream channel and the composition of the underlying substrate. Ground penetrating radar sends electromagnetic waves down through the subsurface, where they are reflected back by electric property contrasts.  The technique is commonly used to investigate thickness of soil and sediments, tree root biomass and other subsurface materials.  The GPR will produce a high resolution map of the underlying bedrock and water table.  If the GPR show bedrock at a depth of 30 feet or more in locations, using an excavator to dig groundwater retention sills may not be a practical application.  
Because the Lolo National Forest completed a post-burn EIS in 2002 for the Ninemile drainage, National Environmental Policy Act compliance has already been completed.  In addition, existing dredge piles may contain residual mercury from the placer mining activities.  It is not expected that restoration activities or channel migration will expose buried sluice sand tailings. Although the potential for mercury mobilization is low, TU will develop a proactive mitigation approach that identifies likely locations of mercury depositions and includes an onsite mitigation plan.  Furthermore, the project team recognizes that the restoration of the dredge mining tailings is being conducted in a historically significant setting. The project is working with the Forest Service archaeologists to ensure that areas of historical significance are not destroyed.  

Monitoring and Evaluation 
TU received a 319 grant from the Montana Department of Environmental Quality to fund the St. Louis Creek Mine Reclamation project in the upper Ninemile watershed.  Part of that grant will fund the development of a Sampling and Analysis Plan for the entire watershed.  A Sampling and Analysis Plan describes the standard operating procedures for the collection of water, soil, sediment or biological samples and assures that staff or volunteer-led monitoring will be consistent with state and EPA requirements.  Monitoring on the Little McCormick Creek project will consistent with the SAP so that all data can be conveyed to the Montana Department of Environmental Quality and recorded in their database system for future use.   

Pre-project baseline data on Little McCormick Creek will be collected in the summer and fall of 2008 by volunteers and FS staff at three different sites along the project section, as well as reference site with a similar stream channel type (Upper Little McCormick Creek).  Post-project data collection will take place at the same sites one year after project completion and then two more times during a five year period.  The success of the project will be evaluated by both biological and physical measurements. The specific measures and frequency of data collection are outlined below: 

	Indicator 
	Measurement
	Frequency
	Purpose

	 Fish Populations
	Fisheries Trend Survey (electroshocking and snorkel surveys)
	Annual monitoring 
	Track response of native fisheries to habitat improvements 

	Streamflow (or dewatering)
	Streamflow measurements at dewatered sites
	Pre and post project monitoring
	Evaluate effect of channel improvements and groundwater retention sills on surface flows

	In-stream Habitat
	LWD counts and pool/riffles surveys 
	Annually until desired density and composition is reached 
	Determine effect of channel improvements and rootwad installation

	Stream channel Function and Stability
	Photo Points, longitudinal and cross section profiles
	Annually or after runoff events for at least three to five years
	Overall project tracking and plan view.  Track habitat and channel response after implementation

	Sediment
	Substrate composition surveys 
	Annually for at least three to five years
	Track channel response and bank stabilization


The difference between pre and post-project fish density and abundance should provide a valid indicator of the projects success on habitat restoration.  Annual monitoring of substrate composition and cross-sections will tell us the effect on sediment reduction.  The data will also allow us to make comparisons to fish populations and channel response in the reference site and other adjacent tributary stream segments in the Ninemile valley.  

Groundwater and surface flows will be of particular important in the evaluation of the placer mine restoration.  TU expects that surface flows will increase and that stream connectivity will be restored immediately.  By measuring groundwater and surface flows at or below each groundwater retention sill sight, TU will be able to evaluate the effectiveness of various materials (impermeable liner, geotextile, or organic fines) in groundwater retention sill construction.  TU hopes that the use of compacted fines from an on-site source, such as the surrounding hillsides, will be just as effective as using expensive liners or geotextiles.    
Lolo National Forest Fish Biologist, Scott Spaulding, will be in charge of monitoring and analysis, while Rob Roberts (TU) will coordinate volunteer involvement in data collection and fundraising.  Since volunteers from partnering organizations will be involved in the post-project fisheries and monitoring surveys, the community will be intimately involved with the project after its completion.  Moreover, post-project presentations will be given to the Westslope Chapter of TU and the Ninemile community (Friends of the Ninemile and Ninemile Watershed Group) after the project is completed to provide information on accomplishments, maintenance, and future project opportunities.  These community outreach activities are essential to the long-term success of TU’s watershed restoration program. 
F. Facilities and equipment 

There is no maintenance and/or purchase of facilities and equipment as part of this proposal.
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H. Key personnel

TU staff member Rob Roberts is the project lead for the Innovative Fish and Wildlife Project proposal.  Rob is based in Missoula, Montana and travels throughout the western United States developing native fish restoration projects, organizing community groups and volunteers, and leading capacity building training programs.  Rob specializes in leading hardrock and placer mine restoration efforts, native fish habitat projects, and community outreach and education campaigns in Idaho, Montana, Colorado, Maine and Oregon.  He will be responsible for project coordination and project reporting. Rob graduated from Wake Forest University.

Scott Spaulding is the fisheries biologist for the Ninemile Ranger District in the Lolo National Forest.  He has extensive fisheries management and restoration experience on both resident and anadromous fish species.  Prior to working with the Forest Service, Scott spent five years with the US Fish and Wildlife Service in California working on restoration of five different anadromous fish stocks in large Central Valley Rivers.  He has a BS in Fisheries Biology from Humboldt State University and a MS in Zoology from Idaho State University where he focused on juvenile salmon interactions on the Wenatchee River, Washington. Scott will be responsible for project monitoring and implementation oversight.
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