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a. Abstract 
This project proposes to inventory, analyze and repair road locations that are impairing water quality and fish habitat in the Deadwood River and Clear Creek drainages. Both drainages support important bull trout habitat in the Upper South Fork Payette River.  There are an estimated 300 miles of road with 233 number of road-stream crossings to inventory and analyze.  A Forest Service “Roads Analysis” approach will be utilized to accomplish and organize the inventory.  Survey methods will assess roads in term of sediment delivery to channels and will assess road-steam crossings in terms of risk of failure and fish passage. 

b. Technical and/or scientific background

Background

The Deadwood River and Clear Creek are two of the major tributaries to the Upper South Fork Payette River.  In addition, both are bull trout priority watersheds, as identified in the Inland Native Fish Strategy (INFISH 1995).  Watershed analysis has been conducted on both watersheds.  In both of the analyses, roads were identified as high concerns in terms of sediment input to streams and road-stream crossings.  The importance of the habitat within the two drainages, combined with the identified need of addressing road problems, makes roads analysis and repair a crucial step in maintaining and improving water quality and fish habitat conditions in the South Fork Payette River watershed. 

Deadwood River drainage: The 151,692 acre Deadwood River drainage consists of three 5th HUCs (Upper Deadwood, Whitehawk and Lower Deadwood).The Deadwood dam and reservoir were constructed in 1931, disrupting the distribution of fluvial fish.  The dam currently provides no fish passage.  Migration routes for the Deadwood watershed have been altered for fish population above and below the reservoir.  Fish populations above the reservoir are unable to interact with fish populations below the reservoir.  The populations upstream of  the reservoir are blocked from migrating down the Deadwood River and into the South Fork Payette basin and vice versa.   Migratory corridors link safe wintering habitats to summering or foraging habitats and are critical to the persistence of local bull trout populations (Rieman and McIntyre 1993). A migratory component within a system allows for introgressions that strengthen genetic diversity and produce larger adult fish with higher fecundity.  The presence of a migratory component increases the probability for persistence (Rieman and McIntyre 1993).  The Deadwood dam prevents a migrational  population of bull trout above the reservoir and results in smaller isolated local resident populations.  Historically, it is believed the Deadwood watershed contained more of a fluvial population, a bull trout population which migrated throughout the Deadwood and South Fork Payette rivers and tributaries.  The number and size of fish in this population were most likely larger than what currently exists based on observations of current fluvial fish in the South Fork Payette River.   Because the bull trout population upstream of the reservoir is isolated, it is at a greater risk of extinction due to decreased spatial and genetic diversity and large-scale disturbances (natural or human).  The risk is exacerbated by road conditions and locations within the drainage.  It is therefore imperative to inventory, analyze and identify treatment for problem road segments and crossings to protect quality habitat within the Deadwood River drainage. 

Clear Creek drainage: The 36,549 acre Clear Creek drainage includes one 5th HUC (Clear Creek). Clear Creek supports a fluvial population of bull trout, larger bull trout which migrate between the South Fork Payette River and Clear Creek.  These larger fish potentially utilize lower Clear Creek and the South Fork Payette River as winter habitat.  Based on an overall risk rating, developed by Rieman and McIntyre (1993), there is a moderate risk of population extinction in the Clear Creek bull trout population.  More specifically, the long-term viability is between a 90 –95% chance of the population persisting 100-200 years.  The negative factors contributing to this risk are moderate levels of RHCA road densities and drainage network increase, population size and migratory corridor condition.  Road inventory, analysis, and repair are needed in this drainage to protect existing quality fish habitat and restore habitats that may be degraded by poor road conditions. 

Identified Needs

Several documents have identified the need for sediment reduction and removal of fish barriers in the Deadwood River and Clear Creek Watersheds.

1. Watershed Analysis:

Deadwood (1996):  

a) Existing roads need to reviewed to eliminate areas contributing fine sediment

b) Close and obliterate non-system roads within RHCAs

c) Minimize road failure and cut/fill slope erosion

Clear Creek (1998):

d) Identify and rehabilitate actively eroding road segments

e) Inventory culverts to identify culvert blockage as a threat to road prism integrity, and culverts acting as conduits of direct sediment delivery to stream channels

f)  Reduce road density.

g) Inventory culverts to identify potential fish passage barrier

2. Ongoing Bull Trout Biological Assessments 

South Fork Payette Bull Trout Subpopulation Watershed (1999), Upper Deadwood River Bull Trout Subpopulation Watershed (1999).

a) Reduce substrate fine sediment through increase road erosion controls (surfacing, redesigned drainage, cutslope stabilization, etc.)

b) Identify and rehabilitate actively eroding road segments including non-specified roads…. 

c) Reduce road density in Clear Creek and possibly Whitehawk Scott… This can be accomplished be obliterating roads especially where alternate access already exists.  Roads that are delivery sediment to stream channels should receive highest priority for obliteration.

d) Remove culverts where they represent barriers in Clear Creek, Whitehawk Scott, Mid South Fork Payette and Lower South Fork Payette.

e) Remove culverts barriers where they prevent access to migrating bull trout.

3. Deadwood, Middle Fork and South Fork Payette Rivers Key Watersheds Bull Trout Problem Assessment (1998):

a) Land managers with land on bull trout habitat should investigate potential culvert barriers in all key watersheds.
b) Gather additional roads related sediment data to be used for sediment reduction treatments.
4. Draft Boise-Payette-Weiser Subbasin Summary (2001):

a) Reduce sediment inputs to the Deadwood Reservoir.  Investigate feasibility of adding a roadbed stabilizer to the road the parallels the Deadwood River.

b) Fine sediment inputs to the South fork Payette River exceed flushing capacity. Sediment sources of fines need to be identified and controlled.

c) Reduce road densities through closures, obliteration, and reduced construction.

d) Need to support planned closures to motorized use on public roads, trails, and cross-country areas and encourage closure of other public motorized roads, trails, and cross-country areas when needed to protect fish, wildlife, or water quality.

e) 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 monitoring and evaluation activities are critical to evaluating the effectiveness of projects at improving habitat, watershed health and enhancing production of target species.

f)  Continue to develop watershed assessments at multiple scales to facilitate integrated resource management and planning efforts.

g) Complete road, trail, and cross-country motorized use area inventory and assess impacts to aquatic and terrestrial resources.  Use information to facilitate transportation planning and to reduce densities of motorized roads and trails and reduce areas of cross-country motorized use.  Support planned road closures on public land, and encourages closure of other roads.

h) Continue and enhance 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 interest and commitment of all parties.

Context

Roads within Riparian Habitat Conservation Areas (RHCAs) impair fish habitat and water quality in many ways.  Two of the major impairments are sediment delivery from roads to streams and road-stream crossings. 

Research, within the Payette River Subbasin, indicates that roads are the major producer of sediment, especially in forested areas. Studies conducted in Silver Creek, within the Middle Fork Payette River watershed, by the USFS Rocky Mountain Research Station have developed methods to predict and quantify sediment production from roads (Megahan and Ketcheson 1996, Ketcheson and Megahan 1996, Ketcheson, Megahan and King 1999).  There are an estimated 83 miles of roads within RHCAs in the two drainages that need to be inventoried and assessed for sediment delivery to streams. 

Road-stream crossings can be detrimental to fish habitat and water quality.  Road fill within a stream channel can be at risk to failures during large events. When the hydraulic capacity of the culvert is exceeded, or the culvert inlet is plugged and streamflow overtops a culvert,  road-stream crossings can cause large inputs of sediment to streams (Furniss et al 1998).  In addition, road-stream crossings with culverts can be barriers to fish passage if the jumping distance and velocities from the culvert outlet exceed the swimming abilities of the fish.  There are an estimated 233 number of road-stream crossings within the two drainages that need to be inventoried and assessed for risk of failure and fish passage. 

The Forest Service has been directed to conduct a Road Analysis on any project where roads will be constructed, reconstructed, closed or obliterated.  Roads Analysis will focus on collecting and analyzing site-specific information on sediment delivery from roads and road-stream crossings on the 300 miles of roads within the two drainages.  Methods utilized will be consistent with regional protocols and will identify sediment sources, crossings at risk to failure and fish barrier culverts. 

The following table estimates the road data for the drainages. 

Drainage
Area
Miles of Road
Road Density
Miles of Roads within RHCAs
RHCA Road Density
No. of Road-Stream Crossings

Deadwood River
237 mi2
208 mi
0.88 mi/ mi2
49 mi
0.82 mi/ mi2
120

Clear Creek
57 mi2
95 mi
1.66 mi/ mi2
38 mi
2.64 mi/ mi2
113

c. Rationale and significance to Regional Programs
This project meet the following goals identified in the

Middle Snake Subbasin Summary:

State of Idaho Bull Trout Conservation Plan

1. Maintain the condition of those areas presently supporting bull trout habitat.

Project will meet by: Inventory and analysis of problem road segments and crossings will focus on those subwatersheds that support bull trout habitat. Roads have been identified as major areas of adverse impacts to existing bull trout habitat in both Deadwood River and Clear Creek drainages.  Analysis will detail site-specific locations that currently, or have the potential to, deliver sediment to streams or block fish passage.  Bull trout presence will be a significant factor in prioritizing implementation of potential projects.
2. Institute recovery strategies that produce measurable improvement in the status, abundance, and habitats of bull trout.  Concentrate resources and recovery efforts in areas which will produce maximum cost-effective, short-term returns and which will also contribute to long-term recovery. 

Project will meet by:  Inventory of current road and stream-crossing conditions will identify those areas that currently deliver sediment, have the potential for failure and/or block fish migration. Analysis will specify repairs needed.  In addition to bull trout presence, prioritization of potential projects will consider cost-effectiveness and short and long-term benefits.  Potential repairs will include projects that will provide measurable improvements in habitat such as removal of culvert barriers.  Implementation and effectiveness monitoring will document measurable improvements.
This project will meet the following objectives identified in 

2000 Fish and Wildlife Program: 
Substitution for Anadromous Fish Losses

· Restore native resident fish species (subspecies, stocks and populations) to near historic abundance throughout their historic ranges where original habitat conditions exist and where habitats can be feasibly restored. 

Project will meet by: Inventory of current road and stream-crossing conditions will identify those areas that currently deliver sediment, have the potential for failure and/or block fish migration. Analysis will specify repairs needed. Sites will be prioritized for implementation based on a number of factors.  While anadromous fish no longer have access to these drainages because of downstream dams, native resident fish such as redband will benefit from habitat restoration.  These projects will complement IDF&G’s recent decision to do less stocking of hatchery fish in portions of the South Fork Payette River
· Administer and increase opportunities for consumptive and non-consumptive resident fisheries for native, introduced, wild, and hatchery-reared stocks that are compatible with the continued persistence of native resident fish species and their restoration to near historic abundance (includes intensive fisheries within closed or isolated systems). 

Project will meet by: Addressing existing and potential sediment and fish passage problems will benefit all fish, including native, introduced, wild, and hatchery-reared stocks.  In cooperation with IDF&G, the Boise Forest manages two fishing ponds, in the upper South Fork Payette watershed, where hatchery-reared stocks are now placed.  These ponds, which provide opportunities for consumptive fishing, do not provide fish passage to the rest of the drainage.  Because the hatchery-reared stocks are no longer placed in area streams, the amount of competition native and wild fish face has been reduced. 

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. 

Project will meet by: Inventory of current road and stream-crossing conditions will identify those areas that currently deliver sediment, have the potential for failure and/or block fish migration. Analysis will specify repairs needed. Sites will be prioritized for implementation based on a number of factors.  Reducing sediment to streams will be a big step towards restoring healthy ecosystems.  Elimination of fish migration barriers will increase the amount of habitat available to fish and restore functional links among ecosystem elements.  These actions will result in benefits to all 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 that they have been affected by the development and operation of the hydrosystem. 

Project will meet by: Inventories will identify road sections and crossings susceptible to failure as well as road sections currently contributing sediment to streams and crossings that are barriers to fish passage.  Analysis will identify potential measures to prevent future problems and fixes for current problems.  Sites will be prioritized for implementation.  Elimination of barriers will increase the amount of habitat available to fish and help provide for the greatest abundance and life history diversity of resident fish possible.  

This project will meet the following standards and guidelines identified in the

Bull Trout Biological Opinion for Forest Plans as Amended by InFish and PacFish (USDI FWS 1998):
· Avoid adverse effects on listed fish by avoiding sediment delivery to streams from the road surface. (RF-2.d)  Avoid adverse effects on listed fish by reconstructing road and drainage features that do not protect priority watersheds from increased sedimentation. (RF-3.a)

Project will meet by:  Road sections delivering sediment to streams will be identified through the road inventories.  Analysis will identify potential fixes, such as road and drainage reconstruction and stream crossing replacement.  Sites will be prioritized for implementation.  Deadwood and Clear Creek are priority watersheds.
· Provide and maintain fish passage at all road crossings of existing and potential fish-bearing streams. (RF-5)

Project will meet by:  Road crossings that are barriers to fish passage will be identified through the road crossing inventories.  Analysis will identify potential fixes.  Sites will be prioritized for implementation.  
d. Relationships to other projects 
This project continues ongoing analysis and accomplishments regarding roads in the Payette River Subbasin.  The Boise National Forest conducted stream habitat surveys and identified bull trout habitats in the late 1990s.  Population monitoring continues on an annual basis on sites throughout the Upper South Fork Payette River drainage.  This monitoring allows land managers to identify which stream reaches are being utilized by bull trout and where impacts to habitat may be occurring.

The Rocky Mountain Research Station (RMRS) has developed a protocol for road inventory and assessment in relation to sediment sources (Black and Luce 2001).  This project will allow the utilization of the inventory methodology, adjusted for the Boise National Forest. 

Forest Service personnel have worked cooperatively with DEQ in TMDL preparation in the Payette River basin.  Hydrologists and soil scientists provided extensive support in the compilation of the Middle Fork Payette River (MFPR) TMDL, both in modeling and in collection of field data.  The analysis performed for the MFPR TMDL identified through representative modeling that about 97% of the delivered sediment originated from the road system (IDEQ, 1999).  This analysis indicated that identifying major sources of sediment is a key component in delineating the difference between natural (background) sediment and management-induced sediment delivered to the impaired stream segments.  As part of the TMDL Implementation Plan, a complete road inventory, utilizing the RMRS methodology described above, will be conducted. The road inventory and analysis for the Middle Fork Payette River will be completed before this proposed project begins.  The Middle Fork Payette River TMDL has had extensive interagency involvement, including IDEQ, EPA, and IDFG.  Lessons learned and improvements developed in the Middle Fork Payette River projects will be applied to this project.  This proposal would provide important information to the Idaho Division of Environmental Quality (IDEQ) in support of developing an implementation plan for the South Fork Payette River TMDL due in 2004.  

Based on the 1998 National Water Quality Inventory Report to Congress 40% of the nations water was deemed unable to support healthy fisheries and aquatic populations, and recreational uses.  100,000 acres of Wetlands per year are lost due to development, road construction or agricultural development.  The emerging need to begin in earnest the task of restoring watersheds has led Student Conservation Association (SCA) to begin program development of the Watershed Restoration Corps.

The Forest Service will administer funds to the SCA Watershed Restoration Corps, who will act in a reconnaissance role to complete the roads inventory and develop a major source report identifying priority restoration needs.  Teams of SCA interns will gather watershed information on the ground to meet roads analysis/inventory needs.  Each team will be equipped with ESRI GIS information input computer packages and watershed entry programs that can be uploaded into a GIS data format.  Interns will be trained before project initiation to collect pertinent information for the project.  Use of these teams will not only educate the interns, but also provide information in the proper format, coded and ready for analysis.  SCA team leaders would be under direct supervision of the USDA Forest Service personnel.  USDA Forest Service input to the roads analysis/inventory process is important both in terms of aid to the state of Idaho as well as large interest due to proportion of land owned within the basin.

e. Project history (for ongoing projects) 

N/A

f. Proposal objectives, tasks and methods
The following describes the objectives, tasks and methods of the Deadwood River and Clear Creek Drainages Roads Analysis and Repair.  The objectives incorporate the subbasin-identified immediate and/or critical needs that focus on the major influence to degradation of habitat – roads.  The critical needs are outlined in the previous section of Identified Needs, as well as discussed in the rationale and significance to regional programs.  The goal of the Forest Service Roads Analysis Protocol (USDA, 1999) is to determine what roads are the most impacting to aquatic health or resource productivity as well as determine long-term roads necessary for future management within the area.  By accomplishing these goals it will be possible to provide the economically, socially, and environmentally best alternative to the area.  These benefits will include improvement to the wildlife and aquatic health of the ecosystem.  

OBJECTIVE 1: Restore quality bull trout habitat through reducing road-related chronic sediment inputs to streams within the Deadwood River and Clear Creek drainages.

This objective incorporates subbasin objectives listed in the previous Identified Needs section, including 4a, 4b, 4c, 4d, 4e, 4f, 4g.

Tasks

a) Inventory approximately 300 miles of road within the Deadwood River and Clear Creek drainages.

b) Analyze road segments through a Roads Analysis. 

c) Identify road segments for repair, closure or obliteration.

d) Conduct NEPA and consultation with regulatory agencies.

e) Implement road repairs, closures or obliterations.

f) Monitor and evaluate project effectiveness. 

OBJECTIVE 2: Restore fish connectivity where it is blocked by culvert barriers within the Deadwood River and Clear Creek drainages. 

This objective incorporates subbasin objectives listed in the previous Identified Needs section, including 4c, 4d, 4g, 4h.

Tasks

a) Inventory culverts on all fish-bearing streams within the Deadwood River and Clear Creek drainages.

b) Analyze culverts using FishXing, or similar fish passage program.

c) Identify culverts for replacement or removal.

d) Conduct NEPA and consultation with regulatory agencies. 

e) Implement culvert replacements, removals.

f) Monitor and evaluate project effectiveness. 

OBJECTIVE 3: Protect fish habitat through reduction or improvement of road-stream crossings at a high risk of failure to large, pulse-events.

This objective incorporates subbasin objectives listed in the previous Identified Needs section, including 4b, 4c, 4d, 4h.

Tasks

a) Inventory culverts on all perennial and non-perennial channels within the Deadwood River and Clear Creek drainages.

b) Analyze culverts for risk of failure.

c) Identify culverts for replacement or removal.

d) Conduct NEPA and consultation with regulatory agencies.

e) Implement culvert replacements, removals.

f) Monitor and evaluate project effectiveness. 

Methods by Task

Inventory: Inventory methods will be consolidated to meet Objectives 1-3.  A road inventory method has been developed to assess road condition in relation to sediment delivery by the Rocky Mountain Research Station (Black and Luce 2001).  This methodology will be adjusted to include features applicable to the Boise National Forest.   The inventory will be completed by a team of college interns interested in the fields of environmental sciences and GIS technologies. They are part of the SCA Watershed Restoration Corps, who will be in partnership with ESRI and others providing the newest technology in equipment and support.  The methodology utilizes a GPS and field data recorder to collect road data while the surveyor drives down the road, stopping at specific locations.  The data collected includes:

Parameter
Description

Road Features
surface type, surface condition, cutslope/fillslope condition

Ditch Features
vegetation, condition, location, 

Ditch Relief Culvert
Size, length, condition, 

Stream connection
Hydrologically connected or not connected (length)

Stream Crossing
Type, channel width, pipe length, condition, angle to channel, evidence of blockage, fill depth, outlet drop, outlet pool size, channel gradient, crossing substrate, evidence of debris flows, fill erosion

Flow diversion
Evidence of past/present stream channel diversion by road or ditch

Drainage feature
Lead off ditch, waterbar, broad based dip, non-engineered drainage, sump, diffuse drainage

Analysis:  Analysis will generally follow the Forest Service “Roads Analysis” protocol (USDA, 1999).  The roads analysis will provide critical information to develop road systems that are safe and responsive to public needs and desires, are affordable and efficiently managed, have minimal negative ecological effects on the land, and are in balance with available funding for needed management actions (USDA, 1999).  Analysis will be streamlined by efficient, spatially collected field data.  The analysis process will combine data collected for roads and road-stream crossings and apply a risk score.  It will follow a methodology developed by Black and Luce and be compiled in manner resembling the example submitted by the Six Rivers National Forest and included in the appendices of the Roads Analysis (USDA, 1999).  The following table describes how data will be displayed using ArcView and will include:

Rating
Definition

Road density

Miles/Sq. Miles of road, utilizing ICBEMP rating

Road Condition
Index based on erosional features present on road surface, cutslope or fill slope. 

Road Risk Score
Risk that the road poses to downstream sources based on:

a. downstream fisheries values

b. consequences of diversion

c. road drainage and surface erosion at stream crossings

d. drainage at cross drains

e. density of high risk maintenance sites

Culvert Hazard
Index of the likelihood of culvert failure as a result of :

a. its current condition

b. its capacity to transport watershed products (water, debris, sediment)

c. the potential for overtopping of the inlet (HW/D =1) 



Fill Hazard
Index of the potential for a stream-crossing fill prism to fail by mass movement, using the following variables:

a. flow under culvert

b. b saturated road fill

c. road fill failing

Drainage network increase
Length of road hydrologically connected to the stream network (via inboard ditches or road surface)

Fish Passage Barrier
Rating based on FishXing program.

Fish passage will be analyzed using the FishXing culvert analysis program (Normann, 1985; Behlke et al., 1991; Behlke, 1993).  This program analyzes fish passage based on culvert inlet and outlet elevations, stream gradient, outlet pool elevation, culvert size, and stream flow relative to the species-specific jumping/swimming abilities.  If between 2002 and project analysis an improved fish passage program is available, it will be utilized.

Identification of Needs:  Utilizing the analysis methods described above, road segments and culverts will be identified for repair.  Each road segment and culvert identified will be prioritized based on the combined rating of the indices listed above in “Analysis”.  

NEPA and Consultation: For each drainage (Deadwood River and Clear Creek) a separate Environmental Asssessment will be completed to comply with NEPA, with adequate public involvement.  An Interdisciplinary Team, consisting of a Hydrologist, Fish Biologist, Engineer, and Wildlife Biologist will provide input to the project.  Consultation with US Fish and Wildlife Service will be conducted for bull trout, wildlife, and rare plants. Consultation with SHPO will be conducted for cultural resources.   

Implementation:  Implementation will vary by objective as follows:

Road-related sediment: Depending on the results of the roads analysis, several types of treatment could be implemented to reduce road-related sediment to stream channels. The following are most likely the types of treatment that will be implemented:

· Road surfacing: grading, gravelling and adding a roadbed stabilizer to the road segment of concern.

· Road drainage: improving road drainage by installing waterbars, rolling dips or other drainage features.

· Road closure:  closing a road with an earthen berm or gate, installing drainage features, and grass seeding with native species.

· Road Obliteration: subsoiling the road bed and/or restoring the natural contour by pulling road fill back into road cut, and grass seeding with native species.

· Road Cutslope/Fillslope : reducing erosion on cut and fill slopes by establishing vegetation or installing erosion control structures.

Problem Culverts: Culverts that are barriers to fish passage or are at a high risk of failure can either be removed or replaced. 

· Culvert removal: This will occur on roads that will be closed or obliterated.  The culvert will be removed with an excavator and the crossing will be contoured to the surrounding streambank features and seeded with an appropriate native seed mix. 

· Culvert replacement: Culverts may be replaced with bottomless arches, bridges or larger diameter culverts. Analysis will be conducted to determine the most appropriate crossing structure.  Replacement will include removing the existing culvert with an excavator, installing stream channel grade control structures to compensate for the gradient change, and installing a new crossing (arch, bridge or culvert).

Monitoring and Evaluation: Projects will be monitored for implementation and effectiveness using the following methods:

Objectives: The tasks will be monitored by the established interdisciplinary team to ensure that deadlines are kept on schedule.  Information will be coordinated with the Idaho DEQ in order to successfully complete the TMDL and implementation plan for the SFPR.  The implementation plan will also coincide with information and collaboration collected through this effort and then is directly supervised through agreements established in meeting TMDL goals.  The success of both efforts will be tracked through feedback loops with all interested parties.

Roads: Implementation monitoring will occur during road work to ensure that protection and mitigation measures are in place. Photo points will be established to document road treatments before and after implementation.  A Fish Biologist or Hydrologist will conduct implementation monitoring.

Effectiveness monitoring will also be conducted on road segments. A representative sample of road segments will be monitored for sediment reduction by installing small sediment catchment structures downstream of the road segment before and after project implementation.  

Culverts: Implementation monitoring will occur during culvert removal/replacement work to ensure that protection and mitigation measures are in place.  Photo points will be established at a representative number of culverts to document treatments before and after implementation. A Fish Biologist or Hydrologist will conduct implementation monitoring.

Effectiveness monitoring will occur by snorkeling stream reaches above and below a select number of culvert removal/replacement sites. Snorkeling will be conducted before and after implementation and will continue for 3 years.  Stream channel cross sections will also be installed at representative number of culvert removal/replacement sites to monitor channel changes due to culvert work. 

g. Facilities and equipment
The following table describes the facilities and equipment needed to accomplish this project:


Item Needed
Provided By:
Funding Requested for?

Facilities
Office Space and Equipment(desks, computers, copy machine, fax)
Forest Service
No






Equipment
4 vehicles for field crews
Forest Service, SCA
Yes


4 GPS units
Forest Service, SCA
Yes


4 Field Data Recorders
Forest Service, SCA
Yes


GIS work station (ArcView, ArcInfo, color plotter and printers)
Forest Service
No






Personnel
Field reconnaissance crew
SCA 
Yes


Hydrologist
Forest Service
Yes


Fish Biologist
Forest Service
Yes


Engineer
Forest Service
Yes


Interdisciplinary Team
Forest Service
Yes
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T. J Clifford, Forest Hydrologist, Boise National Forest

· Education: B.S. in Watershed Management; Minor in Fisheries Management, University of Arizona, 1995

· Professional Experience: Boise National Forest, Idaho:

· Hydrology co-op student, Lowman, ID, 1994-1996

· District Hydrologist, Lowman, ID, 1996-1997

· District Hydrologist, Emmett, ID, 1997-1999

· Forest Hydrologist, Boise, ID, 1999-Current

· Relevant Work Completed:  

· Team Leader for Bridge-Bryon Watershed Analysis

· Co-Team Leader for Sixmile Roads Analysis.

· Team Leader for Burned Area Emergency Rehabilitation in Colorado, Idaho, and Nevada.

· Organized and supervised collection of road and stream data for implementation of roads analysis objectives in the Sixmile and West Fork watersheds of the Middle Fork Payette River.

Kari Grover-Wier, District Hydrologist, Lowman Ranger District, Boise National Forest: 

· Education:  B.S. degree in Watershed Science, Utah State University, 1993

· Professional Experience: Forest Service employee since 1989, 

· Wallowa-Whitman National Forest, Oregon: 

· Hydrology co-op student, Baker City, OR, 1989 – 1993

· District Hydrologist, La Grande, OR: 1993-1999

· Boise National Forest, Idaho

· Hydrologist, Lowman, ID, 1999-present

· District NEPA Coordinator, Team Leader, 2000-2001

· Relevant Work Completed:

· 2001: Organized and supervised culvert inventory and analysis for the Bear Valley Watershed, Middle Fork Salmon River Basin.

· 2001: Hydrologist on ID Team to replace 21 culverts in Bear Valley with bottomless arches.

· 2000: Researched and compiled road crossing (culvert) inventory methods for use as protocol for the Boise National Forest Watershed and Fisheries Field Evaluation Guide

· 1993-1999: Lead Hydrologist on several stream restoration projects in the Upper Grande Ronde River watershed, OR.

Kristine Vollmer, District Fish Biologist, Lowman Ranger District, Boise National Forest

· Education:  

· BS, Ecology, Purdue University, 1982

· MPA, Public Administration - Natural Resources, Boise State U., 1996

· Professional Experience:  Forest Service employee since 1983

· District Fish Biologist, Lowman RD, Boise NF, 1991-present

· Fish Biologist, Sawtooth NF, 1998-2000

· District Hydrologist, Lowman RD, Boise NF, 1996

· Fish/Wildlife/Hydro Tech, Red River RD, Nez Perce NF, 1988-1991

· Wildlife Tech, North Kaibab RD, Kaibab NF, 1983,1984,1987

· Aquatic Botany Lab Tech, Purdue University, 1978-1982

· Relevant Work Completed:

· 14 years experience conducting NEPA analysis and ESA consultation for fish, wildlife, plants

· ID Team Leader and Fish Biologist for culvert replacements in Bear Valley

· Many years experience conducting aquatic and terrestrial habitat surveys

· Many years experience implementing aquatic habitat improvement projects

Mike Balen, Zone Engineer, Boise National Forest

· Education: 

· B.S., Geological Engineering, University of Alaska, Fairbanks, 1984

· Professional Experience: 

· Zone Engineer, USDA Forest Service, Boise NF, Idaho City Ranger District, 2000 – present

· Engineering Geologist, State of Alaska Department of Transportation, 1999

· Vice President, Chief Mine Engineer, Gold Hill Mining Co., Cantwell, Alaska, 1998 – 1999

· President, Chief Geologist, Tri-con Mining Alaska, Inc., Fairbanks, AK  1996-1998

· Mining Engineer, Environmental Engineer, US Bureau of Mines, Anchorage, AK  1989 - 1996

· Relevant Work Completed:

· Engineering management of roads and facilities construction and maintenance projects

· Burned area emergency rehabilitation

· Roads analysis for NFMA/NEPA purposes

· Road decommissioning

· Geotechnical investigations for road and facilities construction projects

Dave Woras, Engineer, Boise National Forest

· Education: 

· BS, Chemical Engineering, University of Lowell, 1979

· Professional Experience: 

· Civil Engineer, Idaho City Ranger District, Boise National  Forest, 1980 - 2001

· Relevant Work Completed:

· Survey, design, contract prep, and construction of numerous road related projects, including surfacing, re-alignment, Burned Area Emergency Rehab, flood repair, with emphasis on sediment reduction designs to improve fisheries and enhance water quality.
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