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a. Abstract 
The overall goal of this project is to restore the physical and biological characteristics of the watershed to provide quality habitat for anadromous and resident fish species that support the historical, cultural and economic practices of the Nez Perce Tribe.  The Mill Creek watershed contains high habitat potential for steelhead trout and bull trout; it has moderate habitat potential for spring Chinook salmon (USDA 1998).  

Due to a degraded riparian corridor resulting from past management, aquatic conditions have been negatively affected.  Restoration in this watershed needs to focus on restoring riparian processes.  Increased water temperatures occur within the Mill Creek watershed.   Thermal gain will be reduced through re-vegetating the riparian corridor of meadow reaches within this drainage.

Cattle grazing has continued to affect the aquatic conditions of Mill Creek.  A fence was constructed in 2000 to exclude grazing pressures in the upper meadow of the watershed.  This project will continue to maintain these exclusion fences. 

Fish passage to critical habitat in the headwater tributaries is essential to accessing quality habitat.  Culverts represent a road-associated factor harmful to aquatic resources.  

Fish passage and habitat connectivity have been identified as one of the prime limiting factors within the Clearwater River Subbasin; therefore, an inventory of the status of culverts is being proposed for the first year of this project.  Consecutive years will address those culvert/stream crossings that are barriers to aquatic organisms.

b. Technical and/or scientific background

Location of Problem
Mill Creek, located in the South Fork Clearwater subbasin, is a long linear watershed of particular importance to steelhead trout and westslope cutthroat trout.  Figure 1 shows the location of the project area in relation to the state of Idaho.  Land management activities, such as grazing, timber harvest, and road building, have altered the stream/riparian processes.  Aquatic conditions within this watershed have been degraded due to these activities (USDA Forest Service, 1998).  
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Figure 1. Vicinity Map showing location of the project.

Species of Concern

Mill Creek supports spring Chinook salmon, steelhead trout, westslope cutthroat, and bull trout.  Steelhead trout and westslope cutthroat trout populations are strong within the watershed, but the watershed conditions are considered adjunct degraded habitat for spring Chinook and bull trout (USDA Forest Service, 1998).  Both bull and steelhead trout are listed under the Endangered Species Act (ESA) within this subbasin.

Mill Creek has been identified by the Nez Perce Tribe as a stream to be stocked with juvenile spring Chinook salmon as part of a large-scale field test of supplementation.  The primary goal of the Nez Perce Tribal Hatchery (NPTH) supplementation project is to re-establish and supplement natural populations of Chinook salmon in the Clearwater subbasin until natural production has stabilized at sustainable levels.  Supplementation is necessary because, without it, Chinook salmon populations are unlikely to become re-established and self-sustaining (Steward 1996).

The strong populations of steelhead and westslope cutthroat trout also make this an important watershed to restore.  The restoration needs to focus on stream/riparian processes affected by grazing in the upper mainstem.  Conserving the existing pattern of vegetation is listed as a priority (USDA Forest Service 1998).  Re-vegetation of the upper meadow, in particular the riparian zone, will be completed through this project.

Habitat Degradation

Heavy grazing occurs within upper Mill Creek, especially around the meadow areas of the stream.  The riparian corridor and bank stabilization have been heavily impacted due to cattle grazing within this watershed.  The riparian corridor has been altered due to management activities within the Mill Creek Watershed.  Encroaching roads and grazing effects have adversely affected and altered the riparian process.  The low gradient reaches are showing some signs of sediment deposition, and the stream is exposed to solar gain, which is resulting in an increase in stream temperature (USDA 1996).  Aerial photographs taken in 1927 indicate that 80 percent of the streambanks in upper Mill Creek meadows were lined with riparian hardwood shrubs.  In the same reach in 1990, riparian shrubs lined less than 5 percent of the streambanks.  The riparian plant community currently consists of grasses and forbs (USDA 1999).  In FY 2000, this project constructed a cattle exclusion fence around the upper meadow.  This will allow vegetation to regenerate and streambanks to heal.  This project proposes to maintain the previously constructed fence.

For salmonid spawning and incubation, the Idaho State Standards require water temperatures of 13oC or less with a maximum daily average of no greater than 9o C during the spawning and rearing period.  In 1994, temperatures reached a maximum of 21.4 degrees C in July and an average daily temperature of 18.5 degrees C (USDA 1996).  This condition warrants the need for riparian re-vegetation to provide shade to the stream, which will cool stream temperatures to near the required standards.

Fish Passage

The legacies of past management activities and impacts from current management activities threaten critical habitat in the Mill Creek watershed.  The Clearwater Subbasin Summary (2001) identifies primary limiting factors to fish productivity within the South Fork Clearwater Assessment Unit to be increased water temperature, sedimentation, loss of instream cover and riparian habitat, impacts from upland disturbances, exotics, harvest, lack of connectivity, and passage.  This project proposal addresses these limiting factors through riparian restoration by re-vegetation, cattle exclusion, culvert inventory and replacement.  Fish passage to critical habitat in the headwater tributaries is essential to accessing pristine habitat.    

Culverts represent a road-associated factor harmful to aquatic resources.  In general, culverts harm aquatic resources when they restrict passage and/or when they are improperly sized.  Culverts that are not installed to proper stream grade often develop outlets not in contact with stream bottoms (i.e. those with waterfalls).  The waterfalls do not allow passage of all life history stages of fish.  In addition, movement of other aquatic species can be restricted because many organisms have no jumping ability or are too small to negotiate the height of the falls.  Undersized culverts constrict flows and increase water speeds creating high velocity barriers and eliminating substrate from culvert bottoms.  Substrate, such as gravel and rocks, provide low velocity areas for organisms to rest on their upstream migration. The presence of barriers can isolate small populations, limiting or preventing genetic exchange between populations, and preventing the re-colonization of historic or recovering habitats.  

Culverts also limit or prevent seasonal upstream movement by fish.  Juvenile salmon and trout living in large rivers or streams often seek refuge in small tributary streams during high water events.  Without access to refuge habitats, fish may be washed downstream into poor quality or overcrowded habitats.  This could reduce the chances for survival for both individuals and for populations, including those already on the Endangered Species list.

An improperly sized culvert, not only creates a passage barrier but it can also jeopardize the integrity of the road. Culverts that do not receive maintenance can cause saturation of roads and subsequent mass failure (Furniss et al 1997). Historically, most culverts were sized to accommodate 25 to 50 year storm events.  In many cases, this sizing is not adequate to handle water and wood movement during large flood events.  

Culvert inventories for the Clearwater Subbasin have not been completed; however, preliminary inventories suggest fish barriers will be a significant limiting factor to fish populations (Clearwater Subbasin Summary 2001).  This project proposed to conduct culvert inventories in the first year (2002).  In following years, 2003 and beyond, culverts will be repaired or replaced.

Culverts will be inventoried using the US Forest Service Region 6 protocol.  This protocol takes into account several variables associated with the culverts, including: stream crossing type, culvert skew angle, diversion potential, floodprone channel width, fill slope length and height, calculated 100-year flows, drianage area, and risk of failures up and down stream.  After the survey has been completed, the Table 1 is completed to evaluate the fish passage status.

Table 1. Criteria Used to Evaluate Passage Through Culverts 


Type of Structure
Green
Grey
Red
Comments

1
Bottomless Pipe or Box Culvert or Countersunk Pipe Arch

*Substrate depth 20% of culvert rise.

*100% substrate coverage.
1. Installed at channel grade (+/- 1%).

2. Span to bankfull ratio of  0.9

3. No blockage
1. Installed at channel grade (+/- 1%).

2. Span to bankfull ratio of 0.5 to 0.9

3. < 10% blockage
1. Installed at channel grade (+/- 1%).

2. Span to bankfull ratio < 0.5.

3. > 10% blockage
Perch is not a parameter noted here but if there exists a sizable perch evaluate using FishXing or some other design method.

2
Countersunk Pipe Arch or Box

*2 2/3 x ½ corrugations or larger

*100% substrate coverage

*Substrate depth < 20% of culvert rise
1. Culvert Grade < 0.5%

2. No perch, no blockage

3. Span to bankfull ratio > 0.75
1. Culvert Grade between 0.5 to 2.0%.

2. < 4” perch.

3. < 10% blockage

4. Span to bankfull ratio 0.50 to 0.75.
1. Grade > 2.0%

2. > 4” perch.

3. > 10% blockage

4. Span to bankfull ratio < 0.50
Not dependent upon size unless spiral

Corrugations.  See #3.

3
Circular < or = 48” dia

Pipe arch < or = 58” span

Box culvert (no substrate at all)

*Spiral corrugations

*Regardless of substrate
1. Culvert Grade < 0.5%

2. No perch, no blockage

3. Dia. to bankfull ratio > 0.75
1. Culvert Grade between 0.5 to 1%.

2. < 4” perch.

3. < 10% blockage

4. Span to bankfull ratio 0.50 to 0.75
1. Grade > 1.0%

2. > 4” perch.

3. <10% blockage

4. Span to bankfull ratio < 0.50
Spiral corrugations increase velocities.  This one is regardless of substrate coverage.  Box culvert fits here if no substrate at all.  

4
Circular < or = 48” dia

Pipe arch < or = 58” span

*<100% substrate coverage (not sunken)

*Substrate depth < 20% of culvert rise
1. Culvert Grade < 0.5%

2. No perch, no blockage

3. Dia. to bankfull ratio > 0.75
1. Culvert Grade between 0.5 to 1%.

2. < 4” perch.

3. < 10% blockage

4. Span to bankfull ratio 0.50 to 0.75
1. Grade > 1.0%

2. > 4” perch.

3. > 10% blockage

4. Span to bankfull ratio < 0.50
In the database DO NOT check sunken grade but input substrate depth if there is one.  Annular corrugations only.

5
Circular < 48” dia (see #8 also)

*100% substrate coverage

*Substrate depth 20% of culvert rise

*Corrugation 2 2/3 x ½ or 3x1 or 5x1
1. Culvert Grade < 0.5%

2. No perch, no blockage

3. Dia. to bankfull ratio > 0.75
1. Culvert Grade between 0.5 to 2.0%.

2. < 4” perch.

3. < 10% blockage

4. Span to bankfull ratio 0.50 to 0.75.
1. Grade > 2.0%

2. > 4” perch.

3. > 10% blockage

4. Span to bankfull ratio < 0.50
Annular corrugations.  For spirals see #3.

6
Circular > 48” dia

Pipe Arch > 58” span

*Corrugations > 2 2/3x1/2

*<100% substrate coverage

*Substrate depth < 20% of culvert rise
1. Culvert Grade < 0.5%

2. No perch, no blockage

3. Dia. to bankfull ratio > 0.75
1. Culvert Grade between 0.5 to 2.0%.

2. < 4” perch.

3. < 10% blockage

4. Span to bankfull ratio 0.50 to 0.75.
1. Grade > 2.0%

2. > 4” perch.

3. > 10% blockage

4. Span to bankfull ratio < 0.50
In the database DO NOT check sunken grade but input substrate depth if there is one.  

7
Circular > 48” in dia.

*Corrugations > 2 2/3 x ½, except 6x2

*100% substrate coverage

*Substrate depth 20% of culvert rise
1. Cuvlert Grade < 1%

2. No perch, no blockage

3. Dia. to bankfull ratio > 0.75
1. Culvert Grade between 0.5 to 3.0%.

2. < 4” perch.

3. < 10% blockage

4. Span to bankfull ratio 0.50 to 0.75.
1. Grade > 3.0%

2. > 4” perch.

3. > 10% blockage

4. Span to bankfull ratio < 0.50
Note that the substrate ratio is based on span not rise.  

8
Circular all diameters

*6x2 corrugations

*100% substrate coverage

*Substrate depth 20% of culvert rise
1. Culvert Grade < 2%

2. No perch, no blockage

3. Dia. to bankfull ratio > 0.75
1. Culvert Grade between 0.5 to 4.0%.

2. < 4” perch.

3. < 10% blockage

4. Span to bankfull ratio 0.50 to 0.75.
1. Grade > 4.0%

2. > 4” perch.

3. > 10% blockage

4. Span to bankfull ratio < 0.50


9
Baffled or multiple structures installed

All

Use FishXing or other to determine

10
Low Flow Fords

All

Use FishXing or other to determine

11
Special items: wood, log, etc.

All

Use FishXing or other to determine

Cost Sharing

This project is a cost share with the Nez Perce National Forest.  The funding requested through this proposal will be combined with appropriated funding through the National Forest System (NFS).  There has been a history of this cost sharing on this project (see Project History Section).  The overall objective of this restoration partnership is to restore the aquatic conditions in this watershed.  This will include the implementation of additional projects by the Forest Service that are not included in this proposal, but do contribute to the restoration of the aquatic conditions in this area. The overall goal is to have a balance of funding within the watershed, with the actual cost share ratio varying by specific project and implementation circumstances.  The funding shown in the cost share table is a rough estimate of the contribution from NFS for FY 2002 through FY 2004 in this watershed. The specific dollar amounts contributed by the National Forest will be determined during the annual appropriation process and program of work planning for NFS.  Most of the cost share funding on this project will be for in-kind expenses as reflected in the table, with the transfer of funds between the partners occurring on an as-needed basis to most efficiently accomplish the work.  In-kind expenses on this project are expected to include:  seasonal field inventories, condition assessment, environmental planning (including NEPA, consultation, & permitting), field preparation and final project design, contract preparation and administration, project implementation, contract inspection, and monitoring and evaluation.  These in-kind cost contributions are in addition to the work specified in this proposal.

Monitoring and Evaluation

An umbrella project proposal for monitoring watershed, stream, and aquatic health is being submitted by the NPTFWP.  This umbella M&E will cover all watersheds the NPTFWP has restoration activities, including the Mill Creek watershed.  Data collection will begin in the summmer of 2001.  Further details are provided in the new proposal submitted by the NPTFWP, Nez Perce Tribal Fisheries/Watershed Monitoring and Evaluation Program.  

In addition to this umbrella monitoring program, restoration effectiveness monitoring has been on-going.  Project specific monitoring has been completed for streambank stability and fence construction.  Recommendations are made for changes on an annual basis.
c. Rationale and significance to Regional Programs
Clearwater River Subbasin Summary

There are several goals and objective contained within the Clearwater Subbasin Summary, and this project works toward many of them.  For this proposal, the focus will be upon the goals, objectives, and strategies of the Nez Perce Tribe and the Nez Perce National Forest, which are listed below:

Nez Perce Tribe

Goals

· Restore anadromous fishes to the rivers and streams that support the historical, cultural and economic practices of the Nez Perce Tribe. 

· Emphasize restoration strategies that rely on natural production and healthy river systems. 

· Protect tribal sovereignty and treaty rights. 

· Reclaim the anadromous fish resource and the environment upon which it depends for future generations. 

· Conserve, restore and recover native resident fish populations including sturgeon, westslope cutthroat trout, and bull trout. 

· Protect Nez Perce cultural resources, including enforcement of ARPA and NAGPRA, Antiquities Act, and other related laws.

Objectives

· Restore anadromous fishes to historical abundance in perpetuity 

· Rebuild resident fish populations in order to restore and sustain traditional subsistence fisheries for native resident fish species 

· Produce healthy productive ecosystems, for the increase of anadromous fish populations to parallel the goals and objectives of the Wy-Kan Ush-Mi Wa-Kish-Wit
· Protect, restore, and enhance watersheds and all treaty resources within the ceded territory of the Nez Perce Tribe under the Treaty of 1855 

· Coordinate tribal, federal and state supplementation, management, habitat restoration, and habitat protection efforts to increase anadromous and resident fish populations. 

· Monitor the status of salmon and steelhead populations and supporting fish habitat 

Strategies

· Apply a holistic approach, which encompasses entire watersheds, ridge-top to ridge-top, emphasizing all cultural aspects 

· Restrict or eliminate land management activities such as logging, road building, grazing, and mining that are harming the health of riparian ecosystems including water quality degradation, stream habitat degradation, loss of riparian vegetation, streambank destabilization, and altered hydrology

· Improve water quality including reducing temperatures (for cold water biota T<60F), sedimentation, and agricultural runoff

· Restore riparian ecosystems

· Restore in-stream habitat to natural conditions

· Restore spawning and rearing habitat

· Continue and implement projects designed to restore hill slope hydrology

· Reduce sedimentation, cobble embeddedness, stream temperature to CRITFC water quality standards for streams supporting cold water biota

· Continue and implement projects designed to protect and restore riparian areas, restore wetlands and floodplain areas, restore the hydrologic connectivity between terrestrial and aquatic ecosystems

· Continue and implement projects to reduce grazing impacts on stream systems and riparian areas

· Implement projects that investigate the impacts of invasive exotic plants and participate in coordinated control efforts

· Implement projects to restore areas impacted by mining activity

· Continue and implement projects to reduce road densities

· Inventory and evaluate natural and artificial passage barriers

· Provide passage for aquatic species as a part of developing sustainable and productive aquatic ecosystems

· Continue and expand monitoring to evaluate the success of restoration projects

· Use data from all monitoring and evaluation efforts to improve watershed scale planning, decision-making, as well as refine management and restoration practices

Nez Perce National Forest

Goals

· Provide and maintain a diversity and quality of habitat that ensures a harvestable surplus of resident and anadromous game fish species

· Meet established fishery/water quality objectives for all prescription watersheds


Objectives

· Increase anadromous fish habitat potential to 87 percent (a 1% increase over current)

Strategies

· Direct habitat improvement

· Soil and water resource improvement

· Use of fishery/water quality objectives for individual drainages

· Maintenance of current high habitat levels in roadless areas

· Schedule fishery habitat and watershed improvements in those streams where the existing fishery habitat potential is below the stated objective

· Use the “Guide for Predicting Salmonid Response to Sediment Yields in Idaho Batholith Watersheds” to evaluate the attainment of fish habitat objectives

The summary identified combined aquatic and terrestrial needs, fisheries/aquatic needs, and wildlife needs. The projects proposed within this proposal will address the following needs identified within the Clearwater Subbasin Summary:

Combined Aquatic and Terrestrial Needs

5.  Continue ongoing, and establish new, monitoring and evaluation programs for fish supplementation, habitat restoration and improvement, habitat baseline conditions, water quality and water quantity improvements, conditions and trends.  These M&E activities are critical to evaluating the effectiveness of projects in improving habitat, watershed health and enhancing production of target species. 

This proposal  will continue M&E for habitat restoration efforts under the Mill Creek Restoration Effectiveness Monitoring Plan.  This plan monitors the effectiveness of restoration efforts  within the watershed.  
8. Continue and expand the cooperative/shared approach in research, monitoring and evaluation between tribal, federal, state, local and private entities to facilitate restoration and enhancement measures.  Protection and restoration of fish and wildlife populations and habitat will not be successful without the interest and commitment by all.  

This project will continue to work cooperatively in the M&E component of the project, as well as planning, implementation, and maintenance.  The agreed work will be spelled out in the Challenge Cost Share Project Supplement.
Fisheries/Aquatic Needs

Water Quality

1. Continue coordinated temperature monitoring throughout the subbasin.  Identify spatial and temporal gaps, establish additional flow and temperature gauging stations and upgrade existing to provide real-time data, and expand longitudinal profiles.  Fish distribution and  habitat quality are highly influenced by water temperature.  This parameter must be monitored in both wilderness and managed watersheds to provide baselines to evaluate population recovery and watershed restoration activities.  

This project will continue to monitor temperature throughout the watershed.

2. Reduce stream temperature, sediment and embeddedness to levels meeting appropriate standards for supporting self-sustaining populations of aquatic species.  This proposal will reduce stream temperatures, sedimentation, and embeddedness through re-vegetation and cattle exclusions.
Habitat/Passage

2. Protect, restore and create riparian, wetland, and floodplain areas within the subbasin and establish connectivity. 

This proposal will establish connectivity through the replacement of 3 culverts per year, returning pristine tributary fish habitat.

6. Investigate connectivity between populations and the role of natural and artificial barriers in population isolation.  Remove or modify identified natural or artificial passage barriers where aquatic considerations have been met. 
This proposal will replace 3 barrier culverts per year, returning pristine tributary fisheries habitat.

7. Complete culvert inventory and assess associated passage and flow issues.  Evaluate whether removal or modifications are warranted.  

This proposal will complete a culvert inventory and assessment.
Riparian Communities

3. Protect, restore, and create wetland and riparian habitat in areas of greatest need.  

This proposal will create and restore riparian habitat within the upper meadow of Mill Creek.

2000 Columbia River Basin Fish and Wildlife Program

The Fish and Wildlife Program (FWP) is directed at protecting, mitigating, and enhancing fish and wildlife in the Columbia River and its tributaries, including related spawning grounds and habitat and the biological systems within them.  This project proposal works towards accomplishing the objectives of the FWP by protecting and restoring the physical and biological characteristics within the watershed.  This project strives toward protecting habitat by excluding grazing from critical stream habitat and restoring habitat access by replacing barrier culverts.

1994 Columbia River Basin Fish and Wildlife Program

This project works toward meeting the Habitat Objectives in section 7.6D of the NPPC Fish and Wildlife Program(FWP).  Excluding grazing and stabilizing streambanks will limit sediment input working toward restricting cobble embeddedness to less than 30 percent and the percent of fine sediment in salmon and steelhead redds to no more than 20 percent.  Riparian corridor enhancement through re-vegetation will enhance bank stability to 90 percent, and decrease water temperatures to 60 degrees Fahrenheit through shading.  Culvert replacement follows the direction of the 1994 FWP to provide and maintain fish passage at all road crossings of existing and potential fish-bearing streams.  

2000 FCRPS Biological Opinion

Objectives with reference to habitat mitigation included in this document include: 1) protect existing high quality habitat, 2) restore degraded habitats on a priority basis and connect them to other functioning habitats, and 3) prevent further degradation of tributary habitats and water quality.  The BiOp further defines actions necessary to meet habitat needs of listed anadromous fish.  The following objectives are consistent between the proposed projects in this proposal and the BiOp.  

( Watershed health and degraded habitat will be restored through all aspects of this proposal (i.e. riparian re-vegetation, streambank stabilization, culvert replacement).

( Water quality will be improved to meet standards (i.e. temperature will be improved by riparian re-vegetation and sediment will be decreased by streambank stabilization).

( In-stream obstructions posed by culverts will be improved through culvert replacements.

( This project features a cost-sharing effort with the Nez Perce National Forest.

( This project features a Monitoring and Evaluation Plan that looks at water quality standards and restoration efforts designed to offset the damage caused by grazing, logging, and road construction.

( This project supports the development of the TMDL for the 303d listed South Fork Clearwater River, which is listed for sediment.  The restoration efforts in Mill Creek, a tributary to the SF Clearwater River, will help to reduce sediment input to the river. 

This proposal addresses the following RPA Actions:

Action # 149 BOR shall initiate programs to address all flow, passage, and screening problems.

This action is intended to address water diversion issues (flow, passage, and screening) in priority subbasins.  While the BOR has the primary responsibility for this initiative, BPA is expected to supply funding for passage, screening, and water for flows to complement the BOR actions as needed in 2001.  This project proposal addresses passage problems in the analysis area by replacing culverts, up to 3 per year and returning passage to pristine tributary habitat.

Action # 150 In sub-basins with listed salmon and steelhead, BPA shall fund protection of currently productive non-Federal habitat, especially if at risk of being degraded in accordance with criteria and priorities BPA and NMFS will develop by June 1, 2001. 

Steelhead trout (Oncorhynchus mykiss) and Bull trout (Salvelinus confluentus) are currently listed as threatened species under the Endangered Species Act.  Spring/summer Chinook salmon (Oncorhynchus tshawytscha) is considered a species of special concern by the State of Idaho and a sensitive species by Region 1 of the US Forest Service.  Westslope cutthroat trout (Oncorhynchus clarki lewisi) is considered a sensitive species by Region 1 of the US Forest Service and a species of special concern by the State of Idaho.  Pacific lamprey (Lampetra tridentata) is listed as a state endangered species by the Idaho Department of Fish and Game (USDA 2001).

Although the proposed project does occur on public lands administered by the US Forest Service, these are lands on which the Nez Perce Tribe has treaty-reserved fishing, hunting and gathering rights.  As such, the Tribe serves as a co-manager of these resources with federal and state resource agencies.

Action #152 The action agencies shall coordinate their efforts and support offsite habitat enhancement measures undertaken by other Federal agencies, states, Tribes, and local governments.

Although this Habitat RPA was overlooked and not included on the list of applicable RPA’s in Part 1 of this proposal form, it is very relevant to the objectives of this project.

This project supports the development of the 303d listed South Fork Clearwater River TMDL.  Mill Creek is a tributary to the SF Clearwater River, which is listed for sediment and temperature impairment.  Personnel from this project participate in TMDL coordination and work groups.  Information, such as temperature monitoring data, is shared for the development of the TMDL.  

Water quality and habitat data are shared with all agencies.  Technical expertise is shared between agencies, and on occasion, multiple agencies work together to complete portions of this project (i.e. surveys for monitoring and inventories).  

The implementation of this project will allow action agencies to meet their action objective of supporting important habitat enhancement measures (streambank stabilization and barrier culvert replacements) and locations( Nez Perce Tribal Ceded Territory) undertaken by the Nez Perce Tribe.  It will also work towards the federal government meeting their tribal trust responsibility to the Nez Perce Tribe.

Action #153 BPA shall negotiate and fund long-term protection for 100 miles of riparian buffers per year in accordance with criteria BPA and NMFS will develop by Jun 1, 2001.

This project proposes to plant riparian buffers along degraded reaches of Mill Creek.  Listed salmonids currently reside within these streams, and riparian buffers will contribute to decreasing stream temperatures, reducing sediment, improving habitat, and restoring in-stream flow.

Action # 183  Initiate at least three tier studies (each necessarily comprising several sites) within each ESU.  In addition, at least two studies focusing on each major management action must take place within the Columbia River basin.  

Habitat Restoration Effectiveness Monitoring is supported by this RPA.  Habitat parameters which are assessed under this project include: compliance with water quality standards through alteration of grazing practices through fencing and improvement in riparian conditions through stream restoration efforts.  

Spirit of the Salmon: Anadromous Fish Restoration Plan of the Nez Perce, Umatilla, Warm Spring, and Yakima Tribes (CRITFC 1995).

Natural spawning runs of spring Chinook salmon and both groups A and B steelhead exist within the Mill Creek watershed; therefore protecting and restoring fisheries habitat within this drainage is warranted by the, Spirit of the Salmon, The Columbia River Anadromous Fish Restoration Plan of the Nez Perce, Umatilla, Warm Springs, and Yakama Tribes (Volume II) (CRITFC 1995).  This plan specifically documents (1) Logging, road building and the loss of the riparian vegetation has created high cobble embeddedness.  (2) The loss of the riparian area is occurring throughout the watershed.  (3) Sedimentation due to logging is occurring throughout the watershed.  In addition, mining and road building have continued to create sedimentation problems. (4) High water temperatures like the other problems are mainly due to logging, road building, and grazing.  Therefore, riparian restoration must be carried out.  Establishment, adoption and enforcement of standards under the Clean Water Act are necessary (CRITFC 1995).

Habitat conditions within Mill Creek are severely degraded, particularly the riparian canopy and stream habitat characteristics.  Reclaiming an environment for fish to thrive directly relates to the goals and objectives of Wy-Kan-Ush-Mi Wa-Kish-Wit, The Columbia River Anadromous Fish Restoration Plan of the Tribes. Putting fish back into the rivers and streams alone are not enough to restore their populations, as they require a healthy system to return, spawn, and rear.  These benefits also protect the rights guaranteed by the Treaty of 1855 with the Nez Perce Tribe of Idaho (Treaty 1855).

Salmon Recovery Strategy

Program goals of this plan that are related to this proposal include 1) Conserve Ecosystems upon which salmon and steelhead depend, including watershed health and  2) Protect Historic Properties – In implementing recovery measures, seek to preserve resources important to maintaining the traditional culture of basin tribes.  Habitat plan objectives include: 1) Immediate Actions – Improve in-stream flows, restore water quality, screen diversions, remove passage barriers, secure high quality habitat, 2) Manage federal lands to protect fish, and 3) protect and improve tributary habitat.

Past ISRP Comments

The following comments and responses are from the FY2000 proposal for this project (2000360 – Protect and Restore Mill Creek Watershed).  

A comprehensive review of all habitat restoration activities in the Clearwater basin is needed.

A Clearwater Subbasin Peer Review Group/Advisory Committee is being developed by the Clearwater Subbasin Focus Watershed Program, which is comprised of the Nez Perce Tribe (NPT) and the Idaho Soil Conservation Commission (ISCC).  The Clearwater Subbasin Focus Watershed Program will jointly coordinate this committee and is planning for the first meeting in September.  The cooperating agencies tentatively include: Idaho Division of Environmental Quality, US Forest Service, Bureau of Land Management, Bureau of Indian Affairs, Nez Perce Tribe Fish Commission, Nez Perce Tribal Water Resources, Idaho Fish & Game, WSU,  Idaho Department of Lands, Potlatch Corporation, Plum Creek Corporation, and private landowners.  The responsibilities of this committee will include prioritizing watersheds and restoration projects, discussing cost-sharing, performing information dissemination, and technical review.  This Clearwater Subbasin Peer Review Group/Advisory Committee follows direction of the NPPC’s Columbia River Basin Fish and Wildlife Program, Section 7.7A.1, Coordination of Watershed Activities.

A comprehensive review/watershed assessment of the Clearwater River Subbasin is currently underway and is targeted for completion in September 2001.  The NPT and the ISCC are the lead agencies on the project, and Washington State University (WSU), Center for Environmental Education is the subcontractor for compiling data and technical and scientific review of the assessment.  The Clearwater Subbasin Peer Review Group/Advisory Committee will oversee and contribute in completing this effort as guided in Section 7.6C Coordinated Habitat Planning, Watershed Assessment, of the NPPC’s Columbia River Basin Fish and Wildlife Program.

Reviewers wonder whether Program funds of over $200K are necessary to construct three miles of fence.
The $200K figure is the projected figure for out-year funding. The South Fork Clearwater River Landscape Assessment indicates that management activities such as grazing and road building have affected the stream and riparian process in the upper watershed. This watershed is considered a population stronghold for Steelhead and Westslope Cutthroat Trout, but the overall condition for this watershed is low.  Therefore, additional restoration projects, such as, but not limited to, riparian re-vegetation and road obliteration will be planned beyond the FY2000. 

The $200K is not solely for fence construction.

There isn’t much evidence in the objectives and methods that there will be any substantive coordination, and/or how the tasks relate to an overall vision of the watershed restoration.
This project evolved through a coordinated effort between the Nez Perce Tribe and the Nez Perce National Forest.  The Nez Perce National Forest, through their South Fork Clearwater River Landscape Assessment, has identified Mill Creek as a high priority for aquatic restoration.  

Watershed restoration, based on a watershed ridge-top to ridge-top approach, is the focus of this project.  Restoration projects should begin in the uplands of the watershed, so that as one works down the watershed, problems from above are not affecting the work being done downstream.  This riparian protection fencing project takes place in the uplands of the watershed, and will mitigate effects from cattle grazing. 

The applicant also hasn’t described how bad the grazing damage is, i.e., what is the current condition of the channel and riparian zone?

A Biological Assessment written by the USFS for the South Fork Clearwater River in 1999 states that cattle grazing is a significant annual disturbance in upper riparian zones, and has led to changes in plant communities due to grazing and trampling of streambanks.  Aerial photographs taken in 1927 indicate that 80 percent of the streambanks in upper Mill Creek meadows were lined with riparian hardwood shrubs.  In the same reach in 1990, riparian shrubs lined less than 5 percent of the stream banks.  The riparian plant community currently consists of grasses and forbs.  

The lack of riparian community contributes to increased water temperatures.  Temperatures have been recorded at 21.5 degrees Celsius, which is 5.5 degrees above the suggested maximum temperature by the Northwest Power Planning Council for anadromous streams.

Creation of a riparian corridor is mentioned, but there is no indication of how wide or long this corridor will be.  How far from the creek will the fence be built?

The riparian protection fence will exclude cattle from approximately one mile of stream within Mill Creek Meadows, located near the mouth of Corral Creek.  The riparian buffer zone will be about one-quarter mile on each side of the stream.  

d. Relationships to other projects 
This is an on-going collaborative project with the Nez Perce National Forest (NPNF).  The proposed work has been coordinated with the Clearwater Ranger District of the NPNF.  Planning aspects of this project will be coordinated between the NPNF and the Nez Perce Tribe (NPT).  NEPA for all aspects of this project will be completed cooperatively between the NPT and the NPNF.  The Nez Perce Tribe will be responsible for the implementation of the proposed projects.  Monitoring work is being completed by the NPT.   
This project compliments several projects being completed in the South Fork Clearwater River, both BPA-funded and Non-BPA Funded Projects.  The accumulation of the BPA projects listed below and the Non-BPA funded projects (not listed) will benefit fish and wildlife within the subbasin more so than any single project alone.  Non-funded BPA projects include work by the Bureau of Land Management, Nez Perce National Forest, and Idaho Department of Environmental Quality, most of which occur in the watershed above the mouth of Mill Creek.  All projects have the ultimate goal of restoring healthy aquatic and terrestrial environments.  The following is a list of related projects within the South Fork Clearwater River Subbasin.

(  9700601(Clearwater River Sub-basin Watershed Assessment(Sub-contracted to Washington State University to complete an assessment and plan for the Clearwater River Subbasin.  In addition, a technical review committee, consisting of doctorate level individuals, including a civil engineer, geomorphologist, fisheries biologist, limnologist, hydrologist, wildlife biologist, and an agriculture engineer, review the project periodically.

 ( 9706000—Clearwater River Subbasin Focus Watershed Program (NPT) & 

   9608600—Clearwater River Subbasin Focus Watershed Program (ISCC)( Cooperative project to coordinate activities within the Clearwater River Subbasin.  Through this project the Clearwater River Subbasin Policy Advisory Group was formed, consisting of aquatic and terrestrial committees.  These committees also give direction toward the development of the Clearwater River Subbasin Assessment.

( 9607705—Meadow Creek Watershed Restoration (NPT)—Riparian habitat restoration through cattle exclusion, re-vegetation, proposed passage barrier replacement/removal, and road decommissioning.

( 2008600—Newsome Creek Watershed Restoration (NPT)—Stream restoration through reductions in sediment from road sources and proposed stream channel restoration.

( 9303501—Red River Watershed Restoration (ISCC)—River restoration through channel morphology reconstruction and riparian rehabilitation.

( 8335003—Nez Perce Tribal Hatchery Monitoring and Evaluation (NPT)--Evaluate the effectiveness of supplementation and to monitor changes in the environment that are causally linked to supplementation.  Snorkeling and redd count monitoring and evaluation within Meadow Creek are included in this project.

( 8335000—Nez Perce Tribal Hatchery (NPT)- Utilizes hatchery supplementation to restore and recover Snake River Basin salmon stocks.
e. Project history (for ongoing projects)  

The Protect and Restore Mill Creek Watershed (2000360) has been an on-going project since 2000.  This project is being completed in cooperation with the NPNF.  The ultimate goal of the project is to restore the physical and biological characteristics of the watershed to provide quality habitat for anadromous and resident fish species that support the historical, cultural and economic practices of the Nez Perce Tribe. 

In the year 2000, the primary tasks consisted of constructing a riparian protection/cattle exclusion fence around the upper meadow within the Mill Creek watershed.  The project leader for this project and the Range Conservation Specialist from the Nez Perce National Forest conducted a pre-field season visit to establish the location of the riparian protection fence.  The fence is approximately 1.5 miles in length and excludes cattle grazing from about 1 mile of potentially high quality spawning habitat.  The meadow, which was fenced, had been grazed for decades; riparian vegetation is essentially gone.  

In addition to fence construction, monitoring sites were established and baseline data was gathered.  A stream gauging station was installed approximately three miles upstream from the mouth of the stream.  A reach was designated within the fenced meadow to establish trends in physical characteristics of the stream.  Channel cross sections and a longitudinal thalweg profile was measured.  Channel substrate was also measured.  Two automatic temperature recorders were placed within the watershed; one recorder sets within the fenced meadow and the other is just upstream of the gauging station.  A monitoring plan was written in the spring of 2001 to define the protocols for monitoring practices and analysis.  Factors included in this plan are separated into two categories: physical habitat variables and biological variables.  Physical habitat variables consist of:  water and air temperature, stream flow, photopoints, bed material composition, cobble embeddedness, channel profiles, bank stability, large woody debris, riparian canopy cover, and water table level.  Biological variables consist of: salmonid densities, redd densities, macroinvertebrate densities, and riparian vegetation.  Physical habitat variables are monitored every three to five years except temperature and stream flow which are measured continuously.  Biological variables are measured on an annual basis.  Redd counts and snorkel surveys are conducted under the BPA project Nez Perce Tribal Hatchery Monitoring and Evaluation (8335003).  

In 2001, an additional mile of fence is being constructed to aid in cattle grazing rotations.  A cattle guard is also being installed to aid in this process.  The Range Conservation Specialist and Engineer from the NPNF, the grazing lessee, and key personnel from this project attended a field visit to determine the location of the cattle guard.  Placement of the cattle guard is important to the rotation of grazing allotments within the watershed.

Costs associated with the above mentioned work is as follows:  $ 63,035 was spent in FY 2000 and $72,448 is allocated for work in FY 2001.   

f. Proposal objectives, tasks and methods
Objective 1. Coordinate with agencies on pre-work, planning and logistics.

Task A. Coordinate with NPNF on pre-work, planning, and logistics through the Master Challenge Cost Share Agreement.

Methods:  Challenge Cost Share Supplements will be used to define project responsibilities for the NPNF and the NPT.  These supplements will be updated annually.  The project supplements will cover survey, design, permitting, contracting, contract administration, and monitoring and evaluation for all aspects of this project.

Task B. Consult with the NPNF, USFWS, and NMFS on any NEPA, ESA consultation or permits needed.

Methods:  The NPT will consult with the NPNF on any permits needed (i.e. road use permits) to complete the project.  The NPT and the NPNF will consult with USFWS and NMFS for any ESA consultation.  In addition, the NPT will apply for any stream alteration permits needed from the Army Corps of Engineers (ACOE) and Idaho Department of Water Resources.  The NPT and the NPNF will work cooperatively to complete any required NEPA.
Task C. Consult with SHPO and NPT on any cultural/historic sites.

Methods:  The Idaho State Historical Preservation Office (SHPO) and the Nez Perce Tribe Cultural Resource Department will be consulted for the presence of cultural/historic sites.  Clearance must be granted by these agencies before any constuction work is completed.

Objective 2. Restore meadow and riparian plant communities to enhance fish and wildlife habitat.

Task A. Evaluate re-vegetation plan.

Methods:  Locations for planting and species of vegetation planted are coordinated annually with the Nez Perce National Forest.  Monitoring results of woody regeneration from prior years will be examined to determine success rates of certain species.  This will give an idea of vegetation that does well in the Mill Creek drainage.  Species will be chosen for planting to increase the diversity of species within the watershed.

Task B. Purchase/gather vegetation for planting.

Methods:  Native vegetation will be gathered from cuttings within the South Fork Clearwater drainage.  Willow poles shall be cut prior to breaking dormancy in the early spring, and stored until time for planting.  Additional plants which are native to Mill Creek will be purchased from a local nursery. 

Task C. Plant vegetation

Methods: Vegetation, both cuttings/poles and rooted stock, will be planted in the early spring after the high water recedes.  Cuttings/poles are planted using a waterjet stinger.  First the grass is scarified from the planting site to allow light onto the planted poles. The cuttings/poles are planted up to six feet deep to allow the roots to reach the water table at all times of the year.  Rooted vegetation is planted by hand using hoe-dad’s.     
Objective 3. Return passage to inaccessible tributary habitat and alleviate sediment sources associated with culverts.

Task A. Identify culverts to be surveyed through cooperation with the Nez Perce National Forest.

Methods:  Culverts will be identified using maps and aerial photos.  Wherever there is a road that crosses a stream, a culvert is likely present.  Each of these sites will be inventoried according to the US Forest Service Region 6 protocol. 

Task B. Inventory identified culverts for fish passage and sediment problems according to protocol.

Methods:  All possible culvert sites will be inventoried.  The inventory will consist of an evaluation of the culvert for size/flow, fish passage, and possible sediment problems.  A GPS location will be taken at each culvert.  The result of this inventory will consist of a data base which identifies whether problems exist with the culverts and what those problems are.  It will also identify whether the culvert needs to be replaced.

Task C. Survey identified culverts to be replaced.

Methods:  Culverts which were identified for replacement/repair in the above mentioned inventories, will be surveyed and design specifications will be produced by an engineer.  This will be a completed under sub-contract.  Each survey will be taken approximately 200 feet up and down the stream thalweg or until the stream grade has been unaffected by the road crossing.  An engineer will complete culvert design under sub-contract.

Task B: Replace culverts according to design specifications.

Method: Three culverts per year beginning in 2003 will be replaced according to the engineer’s design specifications.  Each culvert will be sized for the active stream channel or the 100-year flood event.  Culvert inlet and outlet elevations will be embedded to allow for natural streambed simulation.  

Objective 5.  Protect riparian habitat as it provides critical habitat for fish and wildlife.

Task A. Maintain cattle exclosure fence through repair of any damaged or destroyed sections of fence.  

Methods:  Riparian protection/cattle exclosure fence will be maintained through this project.  Each spring, the fence line will be walked and evaluated for damage from snow loads or wildlife.  Dilapidated fence will be repaired.

Objective 6. Monitor and evaluate success of implementation projects (i.e. cattle exclusion, re-vegetation, streambank stabilization, and road obliteration) and determine future needs based on these results.

Task A. Implement Mill Creek Restoration Effectiveness Monitoring Plan to determine trend in habitat conditions as a result of restoration projects.
Methods:  The success of restoration activities is determined by an improving trend in limiting factors within the watershed.  The Mill Creek Restoration Effectiveness Monitoring Plan (McRoberts 2001) was developed to monitor trends in habitat parameters and water quality.  Factors included in this plan are separated into two categories: physical habitat variables and biological variables.  Physical habitat variables consist of:  water and air temperature, stream flow, photopoints, bed material composition, cobble embeddedness, channel profiles, bank stability, large woody debris, riparian canopy cover, and water table level.  Biological variables consist of: salmonid densities, redd densities, macroinvertebrate densities, and riparian vegetation.  Physical habitat variables are monitored every three to five years except temperature and stream flow which are measured continuously.  Biological variables are measured on an annual basis.  Redd counts and snorkel surveys are conducted under the BPA project Nez Perce Tribal Hatchery Monitoring and Evaluation (8335003).  A separate monitoring stategy will be developed to evaluate the success of culvert replacements.  Monitoring will consist of measuring fish passage success, the culverts ability to handle high flow events, and an improving trend in substrate composition.

g. Facilities and equipment
Activities for this project will be based out of the Nez Perce Tribe Department of Fisheries Resources Management, Watershed Program.  This project has been on-going since 2000 with the cooperation of the Nez Perce National Forest.  

Facilities, such as office space are currently provided by the Nez Perce Tribe.  A GPS unit will be purchased for the use of fieldwork.  The program has field vest and hard hats, but a few small items, such as hand tools will be purchased with funds from this proposal.  All heavy equipment will be hired under contract. 
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Heidi McRoberts

Habitat Biologist

1.0 FTE

Education:

2001(expected) - M.S. – University of Idaho, Moscow, Idaho.

Major: Fisheries Resources  

1997 - B. S. – University of Dubuque, Dubuque, Iowa.

Majors:  Environmental Science & Biology, 

Current Responsibilities: Project Leader; Implement watershed restoration projects: streambank stabilization, riparian re-vegetation, bioengineering, and surveying project areas; contract administration; gathering, analyzing, and interpretation of watershed data; represent watershed program in various interdisciplinary teams; supervise field crews; coordinate program projects.

Relevant Training:

(  Applied Fluvial Geomorphology, 1999, Wildland Hydrology

(  River Morphology and Applications, 2000, Wildland Hydrology

(  Riparian Proper Functioning Condition, 1998, Bureau of Land Management

(  Forest Plan Implementation, Course 1900-01, 1999, USDA Forest Service

(   NEPA Training, 2001 Herrera Environmental Consultants

(  The MIKE 11 Workshop, 2000, DHI Water & Environment & Univ. of Idaho

(  First Responder Awareness Level Training, 2000, The Univ of Alabama Birmingham

Employment History:  

(  May 1998 – present          
NEZ PERCE TRIBE FISHERIES/WATERSHED





Habitat Biologist         

(  Sept. 1997 – May 1998    
EARTH CONSERVATION CORPS/SALMON CORPS





Field Director              

(  Summers 1996 – 1997     
STATE OF IDAHO- DEPT. OF ENVIRONMENTAL QUALITY





Biological Technician  

Expertise:  Mrs. Heidi McRoberts has a broad educational background in fisheries, environmental science, hydrology, and biology.  Her professional experience includes a background working with habitat assessment, wildlife population counts, electrofishing, water quality testing, field research, and habitat restoration.  Her work requires knowledge of habitat protection, restoration, habitat types, and the relationships between them.

Relevant Job Completions: 1) McComas Meadows stream habitat survey and analysis of stream morphology 2) Jim Brown Creek streambank stabilization/bioengineering  3) Cattle exclusion fencing of riparian areas & installation of cattle guards 4) Installation of off-site watering troughs within Lolo Creek, and 5) Stream restoration project leader 1998-present

Chad Fealko

Habitat Biologist

1.0 FTE

Education:
The University of Montana, Bachelor of Science, Wildlife Biology, Aquatic Emphasis, 1996

Current Responsibilities:  Assistant project leader.  Responsible for implementing watershed restoration activities including; bank stabilization, channel re-alignment, bio-engineering, culvert replacement and modification, riparian fencing and road derived sediment abatement actions.  Write and execute monitoring plans and reports.  Develop work plans for and supervise up to 10 field personnel.  Represent the Nez Perce Tribe in federal, state and local arenas.  Coordinate timely completion of program projects.

Relevant Training:

· Applied River Morphology, 2001 Wildland Hydrology

· NEPA Training, 2000, Herrera Environmental Consultants

· Riparian Zone Ecology, Restoration & Management Workshop, 2000, NRCS

· Contracting Officer Representative training course, USFS 1996

· CPR inclusive first aid certification, 2000

Employment History:

· April 2000 – Present

Nez Perce Tribe Fisheries/Watershed







Habitat Biologist

· May 99-Nov. 99  

Tongass National Forest, Craig R.D.
April 98-Oct. 98


Fisheries Technician
· May 97-Dec 97

IPNF, Coeur d’ Alene River R.D.
Fisheries Technician

· Summers 1993 – 1996
USFS, CDA River, Avery and Rexford R.D.’s
Fisheries Technician

Expertise:  Multiple seasons working with fisheries management and restoration issues has developed a strong knowledge of habitat and watershed processes and restoration principles.  Experience includes habitat enhancement and stabilization design and completion.  Road obliteration and culvert replacement/removal.  Riparian planting and bio-engineering.  Extensive fish habitat, water quality and stream morphology data collection and analysis.

Relevant Project Completions:

· Completed 10 miles of riparian planting and 500’ of Bio-engineering, 2000, 2001
· Constructed 2500 feet of new channel, 1997
· Enhanced and stabilized approximately 2600’ of stream channel, 1995, 1996
· Completed 25 acres of riparian thinning project, 1999

Joe Bonn

Assistant Forest Engineer

Nez Perce National Forest

Education:   
BS -- Oregon State University  1982



Civil Engineering

                      
BS -- Oregon State University 1982



Forest Management, Forest Engineering

Current Responsibilities: Program management with responsibilities for

engineering road program in planning, design, and construction.

Relevant Job Experience: 19 years experience in planning, road location,

harvest design, road design, road and bridge construction with the Nez

Perce National Forest and the Oregon Department of Transportation.

Ira Jones

Clearwater Subbasin Focus Coordinator/

Habitat/Watershed Manager

Education:  University of Montana, Missoula, MT

Major:   Wildlife

Current Responsibilities:  Provide oversight and coordination of High-Priority and on-going watershed projects, analyze programs, laws, policies related to watershed management, facilitate development of criteria to identify critical fisheries habitat, develop a system to apply criteria to watershed for project development and administration, prepare and plan documents for watershed habitat coordination, provide educational presentations and workshops for watershed management and proposal development, and provide assistance to project proponents with proposal development, implementation, monitoring and watershed assessment.

Employment History:

(March 1997 – present: 
NEZ PERCE TRIBE FISHERIES/WATERSHED





Habitat/Watershed Manager

( June 1986 – March 1997: 
UNITED STATES FOREST SERVICE, REGION ONE.

 Tribal Government Program Manager

(  Dec. 1980 – June 1986:
UNITED STATES FOREST SERVICE, REGION ONE.





Facilities Manager

( July 1974 – Oct. 1979
UNITED STATES FOREST SERVICE, REGION ONE.





Fire Cache Work Leader

Relevant Job Completions:  1)  Coordinated and developed Clearwater River Subbasin Policy Advisory Group, including aquatic and terrestrial committees; coordinated the initiation of the Clearwater River Subbasin Assessment and Plan (In progress).  2)  Coordinated National, Multi-Regional, and Regional Civil Rights Conferences. 3) Facilitated Treaty Rights workshops with host tribes and multi-government agencies, and organized and conducted Tribal Relations Training primarily for management level from the U.S. Forest Service, Tribes, Bureau of Land Management, and the Bureau of Indian Affairs.  4) Introduced, implemented, and managed the Inter-Tribal Youth Practicum’s for careers in natural resources and leadership within the U.S. Forest Service Regions 1, 5, 9, and 10.  5) Developed an Intergovernmental Personnel Act (IPA) position to work with the Salish Kootnai College to teach environmental science courses and develop a four-year natural science curriculum at the college.  This three-year position and the program developed into a four-year accredited degree program in the fall of 1996.
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