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Section 9 of 10. Project Description

a. Abstract 
The Lawyer Creek Habitat Restoration Project is expected to improve fish habitat and water quality for anadromous A-run steelhead, spring/summer and fall chinook salmon, and resident westslope cutthroat trout inhabiting the Lawyer Creek watershed and the Lower Clearwater Assessment Unit.  The proposed projects will implement both active and passive restoration techniques to improve aquatic and riparian habitat condition, stream-floodplain connectivity, instream habitat diversity, channel stability, sediment transport, and floodplain function.  Physical channel-floodplain habitat improvements are expected to improve water quality by reducing excessive fine sediment loading, lowering water temperature, and increasing summer stream flows.  The project will be implemented in five phases over five years with additional channel restoration project designs to be completed and submitted for future funding cycles.  The restoration project will seek to achieve the objectives established by the National Marine Fisheries Service, United States Fish and Wildlife Service, Nez Perce Tribe, and Idaho Department of Fish and Game with respect to restoring tributary habitat for threatened anadromous steelhead and chinook salmon, and other resident native fishes.  The project will be a cooperative effort among federal, state, and local agencies, along with area landowners, and Water Consulting, Inc.  Monitoring and project evaluation data will be publicly available to improve understanding of habitat restoration and associated fishery responses.

b. Technical and/or Scientific Background
The Lawyer Creek Habitat Restoration Project (hereafter Restoration Project) is a multi-year cooperative effort designed to restore, improve, and/or maintain riparian and instream habitat in the Lawyer Creek watershed.  The primary goals of the Project are to;

· Improve fish habitat quantity, quality and complexity for steelhead and chinook life-history stages

· Reduce excessive sediment sources currently contributing to habitat and water quality degradation

· Re-establish stream-floodplain connectivity

· Improve the riparian condition in the project area

A five phase project will be implemented to achieve these goals.  Project phases include; 

1) Completing a watershed assessment

2) Drafting a Master Plan for the lower 7 miles of the watershed 

3) Developing final channel restoration project designs

4) Implementing final channel restoration projects

5) Monitoring and evaluating fish and channel responses to restoration projects
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This project will employ restoration techniques that will include both passive and active restoration methods depending on existing site conditions and specific restoration goals.  A comprehensive project monitoring program will evaluate steelhead life-history stage abundance and habitat use in the project area.  Fishery monitoring components will include spawning redd surveys, population sampling (via snorkeling and electrofishing), and tracking channel conditions associated with restoration activities over time.  Geomorphic monitoring will include permanent cross-sections, longitudinal profiles, and Wolman pebble count.  Through a comprehensive channel condition and fish population monitoring program, the project will document benefits to steelhead, other native fish species, and wildlife inhabiting Lawyer Creek and its associated streamside floodplain areas.  The Project will be completed through cooperative efforts among:

· Nez Perce Tribe (NPT)

· Clearwater Economic Development Association (CEDA)

· City of Kamiah 

· Idaho County

· Lewis County

· Idaho Department of Fish and Game (IDFG)

· Idaho Department of Environmental Quality (IDEQ)

· Nez Perce Conservation District (NPCD)

· Natural Resources Conservation Service (NRCS)

· Water Consulting, Inc. (WCI) 

· Local landowners

Lawyer Creek is a major tributary to the Clearwater River in the Lower Clearwater Assessment Unit of the Clearwater subbasin in the Mountain-Snake province defined under the Northwest Power Planning Council’s (NPPC) fish and wildlife program (Statler et al. 2001).  Located in north central Idaho, the Lawyer Creek watershed has an approximate area of 210 square miles, averaging 7 miles along the north-south axis and 30 miles along the west-east axis (BLM 2000).   The creek flows approximately 40.5 miles through a geographic transitional zone extending from the Camas Prairie headwaters downstream to the mouth of Lawyer Creek at the City of Kamiah, Idaho.  Changes in precipitation, terrain, and vegetation reflect this longitudinal east-west elevational gradient.  From its headwaters to confluence with the Clearwater River at river mile 67.6, the Lawyer Creek basin can be sectioned into three reaches including the agricultural headwaters, the intermediate forested breaklands, and the lower partially developed corridor including the City of Kamiah (Figure 1).  Generally flowing in an easterly direction from the Camas Prairie to it’s confluence with the Clearwater River, the Lawyer Creek channel is steep, ranging from 1.25 to 2.5 percent gradient (NRCS 2000).  Watershed elevations range from 5,730 feet at Cottonwood Butte to 1,320 feet at the Clearwater River confluence, with an average watershed elevation of approximately 3,200 feet (ACOE 2001).  Landownership in the watershed is varied, with the majority of the watershed being privately held by tribal members and others.

Since the 1860’s when European settlers began to transform and cultivate the Camas Prairie, the Lawyer Creek watershed has been subjected to intensive land uses.  Extensive agriculture, road building, and channel manipulations in the headwaters have increased the input of fine sediment to the stream, thereby degrading downstream anadromous fish habitat.  Figure 2 clearly shows the complexity of the land use practices within the Lawyer Creek sub-watersheds.  Intensive timber management and livestock operations in the breaklands have reduced riparian integrity and channel stability with a subsequent increase in sediment load and habitat simplification.  Channel straightening and livestock operations negatively affect the upstream portion of the developed corridor reach.  Within the lower developed reach, urbanization of Lawyer Creek in the form of floodplain encroachment (Figure 3 and Figure 4), stormwater discharge, channelization, and bank stabilization have degraded fish habitat and water quality.  In addition to current land management practices, the watershed’s hydrology and historic land uses have altered the runoff and peak discharge regimes generated by the watershed, particularly during intense rain-on-snow events (BLM 2000).  A significant flood in 1996 caused extensive channel and floodplain erosion resulting in widespread bank instability and sporadic debris accumulations further reducing the stream’s value to anadromous fish production (BLM 2000; Fuhrman et al. 1999).  
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    Figure 2:  Land use distribution in Lawyer Creek subwatersheds.

These conditions not only impair the available habitat within the Lawyer Creek watershed, but also impact the aquatic environment of the mainstem Clearwater River (Statler et al. 2001).  Agricultural and urban runoff, bank erosion, and floodplain encroachment impair water quality in the watershed, and ultimately degrade water quality in the Clearwater River.
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The tributaries of the Lower Clearwater AU provide critical spawning and rearing habitat for wild A-run steelhead (Oncorhynchus mykiss subspecies; listed as threatened August 18, 1997), and potentially for “naturalized” juvenile spring/summer chinook salmon (O. tshawytscha, listed as threatened April 22, 1992), and “naturalized” fall chinook salmon (O. tshawytscha, listed as threatened April 22, 1992) (Statler et al. 2001).  The mainstem Clearwater River provides critical habitat for these three species as well (Statler et al. 2001).  Although Lawyer Creek likely once provided high quality spawning and rearing habitat for steelhead, and rearing habitat for juvenile chinook, several limiting factors (Table 1) currently suppress anadromous fish abundance in the creek (Statler et al. 2001; BLM 2000; Kucera, Johnson, and Bear 1983). Excessive sediment originating in headwater agricultural areas and mid-watershed grazing allotments, combined with basinwide channel modifications, degrade essential spawning grounds through sedimentation (BLM 2000; Fuller, Kucera, and Johnson 1985; Kucera, Johnson, and Bear 1983).  Stream surveys have indicated that spawning gravels in much of the stream contain from 20% to 50% fine sediment, and cobble embeddedness levels reach 50% (Kucera, Johnson, and Bear 1983), indicating low quality salmonid spawning and juvenile rearing habitat (NMFS 1998).  Fine sediment is inversely correlated with egg and alevin survival in spawning redds (Maret et al. 1993; see Chapman 1988), and is implicated in poor salmonid recruitment in degraded streams.

Table 1:  Identified limiting factors in the Lawyer Creek watershed and their effects on anadromous fish.

Limiting Factor
Effect

Excess Fine Sediment
Smothers eggs and alevins in redds, poor juvenile recruitment

Low Flows
Disconnected habitat, increased predation, lethal water temperatures, loss of habitat area

Channel/Habitat Simplification
Low habitat diversity, habitat insufficient to support life-history stages

Inadequate Instream Cover
Poor hiding cover for all life-history stages, low channel complexity, lower capacity

Poor Bank Stability
Increased sediment inputs, high width:depth ratio, poor riparian shading, aggradation, poor cover, habitat degradation

Upland Pollution
Agricultural runoff fertilizes algal blooms, urban runoff pollutes stream

Floodplain Encroachment
Reduces channel complexity, impacting juvenile sidechannel habitat development 

Pollutants entering Lawyer Creek from agricultural operations and the urban corridor additionally impact the water quality and fish habitat of the Clearwater River, designated as critical habitat for fall chinook salmon, spring/summer chinook salmon, and steelhead (NMFS 2001).  Natural recolonized and reintroduced steelhead and chinook salmon within the Clearwater drainage comprise an important portion of the Snake River steelhead, spring/summer chinook, and fall chinook evolutionarily significant units (ESUs).  Improving water quality in Lawyer Creek should improve conditions in the Clearwater River thereby improving the potential recovery of the Snake River ESU.

The Clearwater River Subbasin Summary identified limiting factors impairing fish populations in Clearwater River tributaries include sediment, watershed disturbance, habitat degradation, and stream disconnectivity/fish passage barriers (Statler et al. 2001).  Upland disturbances affecting Lawyer Creek include timber harvest, roading, and agriculture (BLM 2000).  Rehabilitating disturbed uplands, in addition to maintaining existing high quality habitat, restoring degraded habitats and re-connecting them to other functioning habitats, while preventing further habitat degradation are directives put forth to protect and improve threatened fish populations in the Columbia River basin (9.6.2 Habitat Actions, Federal Columbia River Power System Biological Opinion 2000).

By stabilizing existing fine sediment sources, and increasing stream shading, channel complexity, and fish habitat, the Restoration Project is expected to improve the abundance and recruitment of anadromous and resident fish species of concern in the Lawyer Creek watershed.  An interdisciplinary team of hydrologists, fisheries biologists, watershed planners, botanists, and engineers will be responsible for implementing the Restoration Project.

c. Rationale and significance to Regional Programs
The Restoration Project furthers the goals and objectives presented in the 2001 Clearwater Subbasin Summary, 2000 Federal Columbia River Power System Biological Opinion (FCRPS BiOp), 2001 Upper Snake Biological Opinion (USBR BiOp), 2000 Northwest Council Columbia River Basin Fish and Wildlife Program (Fish and Wildlife Program), 2000 Federal Caucus Salmon Recovery Strategy, and the 1995 Tribal Salmon Restoration Plan.  Although the Clearwater River subbasin is not specifically addressed by the FCRPS BiOp (aside from the operation of Dworshak Dam) or the USBR BiOp, the operations covered by the two consultations affect the federally listed steelhead and chinook salmon species inhabiting Clearwater River tributaries and mainstem. For this reason, the two BiOps are included in the following discussion.

2001 Clearwater Subbasin Summary  

The Clearwater Subbasin Summary (Summary) identifies limiting factors for fish and wildlife resources in the Clearwater Subbasin (Statler et al. 2001).  The Summary outlines limiting factors suppressing native and wild anadromous and resident fish stocks, and strategies for preserving and restoring the identified focus species throughout the subbasin (Statler et al. 2001).  The Summary (http://www.cbfwa.org/files/province/ mtnsnake/clearwater/Clearw1Intro.htm) includes agency restoration objectives and strategies for managing fishery resources in the Clearwater Subbasin.  Pertinent strategies to guide tributary restoration efforts include Combined Aquatic and Terrestrial Needs (CATN) and Fisheries/Aquatic Needs (FAN).  The Restoration Project specifically addresses the following needs:

1. CATN #5: Continue ongoing and establish new monitoring and evaluation programs for:  fish supplementation, habitat restoration and improvement, habitat baseline conditions, water quality improvements, 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.

Project Response: The watershed assessment will document habitat baseline conditions.  A comprehensive project monitoring and evaluation program will track trends in steelhead redd densities and locations.  Fish population estimates and channel surveys will be completed to monitor changes in the Lawyer Creek fish community and channel morphology in both project and control reaches.  The water quality monitoring program overseen by NPT will continue.  Monitoring data and annual reports will be made available to the respective agencies, tribes, and communities concerned with Lawyer Creek and/or the Clearwater subbasin.  

2. CATN #8: Continue and expand the cooperative/shared approach in research, monitoring, and evaluation among 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.

Project Response: The Restoration Project will be a cooperative effort among NPT, CEDA, IDFG, City of Kamiah, Idaho County, Lewis County, Nez Perce Conservation District, local landowners, and private consultants.  Representatives from these entities will be responsible for conducting the watershed assessment, instituting the restoration projects, and monitoring and evaluating project results.  The Restoration Project provides an opportunity to build professional relationships, educate the public, and restore valuable natural resources.

3. CATN #13: Continue to develop watershed assessments at multiple scales to facilitate integrated resource management and planning efforts.

Project Response: NPT and WCI will complete a watershed assessment in the middle and lower Lawyer Creek watershed.  The Nez Perce Conservation District will complete a complementary analysis of the agricultural headwaters of Lawyer Creek to investigate potential soil and riparian conservation areas.  NPT is also preparing a TMDL for the Lawyer Creek watershed.  Collected data will be applicable to the Lawyer Creek TMDL and the Clearwater River TMDL.  These data will provide information regarding habitat and water quality at multiple scales.

4. FAN General #3: Ensure natural river strategy alternative is implemented as required for recovery of listed anadromous species. 

Project Response: The Restoration Project will include reconstructing portions of the stream and floodplain using natural channel design techniques (See Proposal Objectives, Tasks, and Methods).  Natural channel design philosophy (NCDP) relies on emulating naturally stable stream reaches to guide channel and habitat reconstruction (Brown et al. 2001).  Native materials are used to construct complex and diverse habitats designed to benefit the stream fish community.  Stable stream reaches identified during the watershed assessment will be used as habitat templates for the channel reconstruction project.  Lapwai Creek, a less impacted watershed draining the same hydrophysiographic region as Lawyer Creek (Personal communication Nick Gerhardt, Nez Perce National Forest Hydrologist), will also be used as a reference condition for rebuilding Lawyer Creek reaches.

5. FAN 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 stations to provide real-time data, and expand longitudinal profiles.  

Project Response: NPT Water Resources Division currently conducts water quality monitoring at two sites in Lawyer Creek at four week intervals.  Bacteria, flow, total suspended solids, bedload, nutrients, ammonia, water temperature, dissolved oxygen, pH, turbidity, and specific conductivity are monitored at the two sites.  The collected information was instrumental in NPT’s designation of Lawyer Creek as a “Category I, High Priority Watershed” in need of immediate restoration action (NPT 1998).  A cross-section survey and longitudinal profile are also completed annually at each site.  Thermographs are installed at six sites in Lawyer Creek to monitor temperature trends critical for evaluating environmental conditions critical to steelhead survival.  

6. FAN Water Quality #2: Reduce stream temperature, sediment and cobble embeddedness to levels meeting appropriate standards for supporting self-sustaining populations of aquatic species.

Project Response: The Lawyer Creek watershed assessments will document sediment and embeddeness problems in the watershed.  The Restoration Project will eliminate excessive sediment loading to the stream, ultimately lowering the amount of fine sediment in the channel.  Reducing fine sediment loads will ultimately reduce cobble embeddedness as fine materials are transported by high water events.  As the riparian canopy develops and the stream narrows, water temperatures should decrease and fine sediment transport will improve.  Reestablishing stream-floodplain connectivity will also improve fine sediment deposition on the floodplain during high flow events.  The comprehensive monitoring program will measure changes in the channel related to these variables.

7. FAN Habitat/Passage #1: Protect and restore riparian and instream habitat structure, form and function to provide suitable holding, spawning, and rearing areas for anadromous and resident fish.

Project Response: The Restoration Program will institute passive and active restoration techniques to rehabilitate instream cover necessary to improve aquatic and riparian habitats.  Instream structures (J-hook vanes, vanes, and cross-weirs) will be used to create deep pool habitat.  Pool tailouts/top of riffles will be built to increase spawning gravel accumulation, and sidechannels will be constructed to augment juvenile rearing areas.  Introducing stable woody debris accumulations in the channel will also improve juvenile rearing habitats.  These efforts are likely to benefit both anadromous and resident fish.

8. FAN Habitat/Passage #2: Protect, restore, and create riparian, wetland, and floodplain areas within the subbasin and establish connectivity. 

Project Response: Past low-frequency floods caused by rain-on-snow events have degraded the Lawyer Creek channel and floodplain (BLM 2000).  Past channel straightening and floodplain encroachment by urban development have impaired floodwater conveyance in the watershed and led to channel downcutting as the channel migrates vertically rather than laterally (Kondolf 1997).  The Restoration Project will reconstruct the channel and floodplain to proper dimensions based on the channel’s likely potential condition.  Reestablishing stream-floodplain connectivity will improve floodwater conveyance and riparian health as the floodplain retains floodwater and fine sediment.  Additionally, by reconnecting the stream and its floodplain, excessive channel scouring should be avoidable in the future as the stream can disperse its energy onto the enlarged floodplain.  CEDA, and the Project Impact Partners of Kamiah, Lewis County, Idaho County, and NPT are in the process of implementing Project Impact funds to relocate setback levees, beneficial for increasing floodplain acreage, sidechannel development critical for juvenile rearing, and decreasing channel degradation related to floodwater scouring.

9. FAN Habitat/Passage #4: Restore a more normal hydrograph to altered watersheds by addressing land use activities through implementation of BMPs and other restoration strategies. 

Project Response: Grazing exclosures and riparian management will be instrumental in restoring a more normal hydrograph.  Due to the watershed’s geology and climate, rain-on-snow events are likely to occur into the future (BLM 2000).  Implementing grazing regimes and rehabilitating riparian areas will reduce the damaging effects of rain-on-snow events as riparian communities are restored and buffer the stream from overland sediment-laden flow.  Relocating setback levees in the urban corridor will also increase floodplain acreage and improve floodwater retention on the floodplain.

2000 Federal Columbia River Power System (FCRPS) Biological Opinion

The 2000 FCRPS Biological Opinion (FCRPS BiOp) prepared by the National Marine Fisheries Service in 2000 (http://www.nwr.noaa.gov/1hydrop/ hydroweb/docs/Final/ 2000Biop.html), outlined the operation of federal hydroelectric facilities and fish mitigation efforts in the Columbia River Basin.  Although the FCRPS BiOp excluded the Snake River Basin due to ongoing negotiations regarding the adjudication of water rights in Idaho, the consultation did include the operation of Dworshak Dam for water releases to the Clearwater River.  Dam operations affect the three federally-listed threatened species in the Lawyer Creek project area and mainstem Clearwater.  Additionally, the operation of dam and diversion facilities outside of the Clearwater Subbasin will affect the threatened fish species using the Clearwater Subbasin.  Thus, the benefits of the Restoration Project are pertinent to the fish and habitat objectives established in the FCRPS BiOp. Three overarching objectives were presented in the Summary of Reasonable and Prudent Alternatives (RPAs) from the National Marine Fisheries Service and United States Fish and Wildlife Service Biological Opinions (http://www.cbfwa.org/reviewforms/bluemtn/LongRPA_1.pdf). 

1. Protect existing high quality habitat.

Project Response:  The distribution of high quality habitat in the Lawyer Creek watershed is limited by historical land uses and contemporary urbanization in the lower watershed.  Extensive lower watershed channel straightening and floodplain modifications have led to an incised channel with poor floodplain access.  High quality habitats identified during the watershed assessment will serve as templates for channel reconstruction.  The Restoration Project will reconstruct priority reaches to proper channel dimensions, planform, and patterns measured during the watershed assessment.  Fish habitat structures will be built using native materials to mimic natural habitat arrays found in reference reaches.  High quality stream reaches will be preserved.  

2. Restore degraded habitats on a priority basis and connect them to other functioning habitats.

Project Response:  Restoration efforts will focus on the tributaries (sediment sources) and the lower mainstem to reconnect upstream stable reaches of Lawyer Creek with the Clearwater River.  Fine sediment and a lack of inchannel and floodplain large woody debris are associated with poor pool development and pool complexity.  Few backwater and off-channel habitats are available for juvenile rearing (BLM 2000).  As with other tributaries in the Lower Clearwater AU, poor pool development and few off-channel habitats have limited the availability of habitat refugia in Lawyer Creek.  Active techniques will be used to stabilize banks and create diverse, complex fish habitat in the near-term.  Restoration activities will also focus on creating off-channel shallow habitats with abundant overhanging cover necessary to improve juvenile rearing habitat.  Instream structures will be constructed to provide deep pools important to adult steelhead for resting and overwintering habitat.  Passive methods will include project area revegetation, riparian exclusions, and riparian grazing management.  The passive methods will be designed to benefit the creek in both the near-term and the long-term.  Constructed fish habitat and bank protection structures will decay and erode in time, and will be replaced by vegetation acting as fish habitat and bank stabilizing elements.

3.  Prevent further degradation of tributary and estuary habitats and water quality.

Project Response:  Agreements with the City of Kamiah will be implemented to reconstruct setback levees necessary for reconnecting the stream with its floodplain.  The City of Kamiah wastewater treatment facility is currently being retrofitted to reduce flood risk and to improve treated effluent.  Existing wastewater lagoons are to be reclaimed and a new $3.3 million mechanical treatment system is being constructed with ozone disinfection and polishing to improve water quality discharged to the Clearwater River.

In addition, the Restoration Project seeks to address two of the six habitat objectives related to tributary restoration efforts presented in the FCRPS BiOp.  

1. 
Habitat Effort Objective - Water Quality:  Comply with water quality standards, first in spawning and rearing areas, then in migratory corridors.

Project Response:  See FAN #1 and FAN #2.

2.  Habitat Effort Objective - Watershed Health:  Manage both riparian and upland habitat, consistent with the needs of the species.

Project Response:  See FAN General #3, FAN Habitat/Passage #1, and FAN Habitat/Passage #2.

Further, action items under the Reasonable and Prudent Alternative (RPA) were outlined for priority watersheds within the Columbia River Basin.  The following RPAs as outlined in the FCRPS BiOp (http://www.nwr.noaa.gov/1hydrop/hydroweb/docs/ Final/table.pdf), are addressed by the Restoration Project.


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

Project Response:  The Restoration Project will improve habitat for threatened steelhead and chinook salmon on primarily privately-owned stream reaches.

2. 
Action 152:  The Action Agencies shall coordinate their efforts and support offsite habitat enhancement measures undertaken by other Federal agencies, states, Tribes, and local governments by the following:

· Supporting development of state or Tribal 303(d) lists and TMDLs by sharing water quality and biological monitoring information, project reports and data from existing programs, and subbasin or watershed assessment products.

Project Response:  All proposed projects are offsite habitat restoration measures that will be coordinated among the Action Agencies, NPT, CEDA, Nez Perce Conservation District, IDFG, and WCI.  NPT is currently conducting a water quality monitoring program on Lawyer Creek and will be applying for TMDL grant money in 2002.

3.
Action 153:  BPA shall, working with agricultural incentive programs such as the Conservation Reserve Enhancement Program, negotiate and fund long-term protection for 100 miles of riparian buffers per year in accordance with criteria BPA and NMFS will develop by June 1, 2001.

Project Response:  Improving the riparian condition will be accomplished by implementing riparian exclosures, modifing grazing regimes, reestablishing stream-floodplain connectivity, and relocating setback levees.  Riparian improvements will reduce the number of excessive sediment sources in the stream-floodplain corridor.

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

Project Response:  NPT will complete a watershed assessment prior to designating the stream restoration project locations.  The Nez Perce Conservation District will collect additional information in the Lawyer Creek headwaters to identify excessive sediment sources and areas of upland disturbance.  BPA-granted funds will be allocated for technical support and watershed plan implementation.  

2001 U.S. Bureau of Reclamation Upper Snake Biological Opinion (USBR BiOp)

The 2001 U.S. Bureau of Reclamation Biological Opinion (FCRPS BiOp) prepared by the National Marine Fisheries Service to consider the effects of continued operation and maintenance of its projects in the Snake River basin on species listed as threatened or endangered under the Endangered Species Act (http://www.nwr.noaa.gov/ 1hydrop/hydroweb/docs/BRBiop501.PDF). Although the BiOp does not cover tributary rearing habitat within the action area (page 6-16), dam and diversion operations in the Snake River basin do affect steelhead and chinook salmon inhabiting the Clearwater basin.  The objectives proposed in the USBR BiOp are consistent with the 2000 FCRPS BiOp and the Federal Caucus Basinwide Salmon Recovery Strategy.  RPA’s referred to in the USBR BiOp will be necessary for recoverying the ESU’s in the Snake River basin.

2000 Northwest Council Columbia River Basin Fish and Wildlife Program (CRBFWP)

The CRBFWP has established objectives and strategies for instituting a habitat-based program designed to “rebuild healthy, naturally producing fish and wildlife populations by protecting, mitigating, and restoring habitats and the biological systems within them, including anadromous fish migration corridors” (NPPC 2000; http://www.nwcouncil.org/library/2000/2000-19/index.htm).  The Restoration Project will institute many of the strategies to meet the CRBFWP objectives.  Established objectives and strategies include:

1.  Section C:  Objectives for Biological Performance – Anadromous Fish Losses

Regional Objectives: Halt declining trends in salmon and steelhead populations above Bonneville Dam by 2005.  Restore the widest possible set of healthy naturally reproducing populations of salmon and steelhead.  Increase total adult salmon and steelhead runs above Bonneville Dam by 2025.

Project Response: Currently, steelhead habitat in Lawyer Creek is considered poor (Statler et al. 2001) due to past and present land uses.  The Restoration Project will improve diverse and complex habitat for A-run steelhead occupying the Clearwater River and associated tributaries.  A-run steelhead are classified as a wild stock that is present-depressed, with limited data concerning population stability in the lower Clearwater River tributary streams (Statler et al. 2001).  A-run steelhead using this portion of the Clearwater River are of unknown genetic integrity due to past hatchery production (Statler et al. 2001).   Improving spawning habitat and juvenile rearing habitat will be critical for improving steelhead populations the freshwater rearing life-history stages.

Fall and spring/summer chinook salmon may use the lower portion of Lawyer Creek for juvenile rearing, though high summer water temperatures likely preclude the use of the Lawyer Creek mouth during warm summer months (BLM 2000).  Water quality improvements expected to occur through habitat restoration, reconnecting stream-floodplain systems, and widening riparian buffers in urban areas will improve water quality in the Clearwater River.  Improved water quality achieved through reduced sediment and pollutant loading will improve mainstem spawning conditions critical for fall chinook salmon reproductive success.

2.  Section C:  Objectives for Biological Performance – Resident Fish Losses

Regional Objectives: The Restoration Project will 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.  Restoration activities will protect and expand habitat and ecosystem functions to increase the abundance, productivity, and life-history diversity of resident fish species.

Project Response: Few native salmonid species other than steelhead/rainbow trout inhabit Lawyer Creek at this time.  Westslope cutthroat trout (O. clarki lewisi) are considered a sensitive species by Region 1 of the US Forest Service and a species of special concern by the State of Idaho. Although anecdotal evidence suggests that westslope cutthroat trout inhabited Lawyer Creek as recently as the 1970s (BLM 2000), land development and flooding-related impacts in the Lawyer Creek watershed have likely impaired water and habitat quality beyond conditions favored by westslope cutthroat.  Restoration activities are expected to improve westslope cutthroat habitat.



Except for the mainstem Clearwater River, bull trout (Salvelinus confluentus) are typically absent from Lower Clearwater AU tributaries.  However, bull trout may wander into Lower Clearwater River tributaries in search of food or spawning locations.  Bull trout presence in Lawyer Creek has not been documented (BLM 2000).

3.  Section C:  Objectives for Biological Performance – Wildlife Losses

Regional Objectives: Coordinate mitigation activities throughout the basin and with fish mitigation and restoration efforts, specifically by coordinating habitat restoration and acquisition with aquatic habitats.  Maintain existing and created habitat values.

Project Response:  The proposed stream-floodplain restoration project will have ancillary benefits to wildlife using the stream-riparian corridor.  Riparian zones provide critical habitat for avian species and mammals.  By restoring a naturally functioning stream with an active floodplain, an increase in riparian habitat diversity is expected as the floodplain retains floodwater and fine sediment.

2000 Federal Caucus Basinwide Salmon Recovery Strategy (Strategy)

The Federal Caucus, comprised of the nine federal agencies that have natural resource responsibilities under the Endangered Species Act, completed the “Final Basinwide Salmon Recovery Strategy” in 2000 (http://www.salmonrecovery.gov/index.shtml).  The Strategy established objectives for basinwide salmon recovery based on habitat, harvest, hatcheries, and hydropower.  The Middle Fork Clearwater River was presented as a priority subbasin based on the presence of Snake River fall and spring/summer chinook and steelhead in the watershed.  As a tributary to the Clearwater River, Lawyer Creek provides tributary habitat for steelhead and possibly juvenile chinook salmon.  The Restoration Project seeks to achieve performance measures leading to the accomplishment of performance standards as presented under the Strategy’s habitat component.

1.  Biological Objectives:

· Maintain and improve upon the current distribution of fish and aquatic species, and halt declining population trends within 5-10 years.

· Establish increasing trends in naturally sustained fish populations in each subregion accessible to the fish and for each ESU within 25 years.

Project Response:  The proposed project will monitor fish population response to fish habitat improvement and creation.  Increasing the number of A-run steelhead using Lawyer Creek will contribute to the improvement of the ESU and may assist in halting the declining population trend.  Because the restoration project will be primarily aimed at Tier 2 and Tier 3 performance standards, monitoring and evaluation will measure life-history stage responses to habitat improvements.  For example, reducing fine sediment inputs will improve spawning gravel conditions that affect the spawning to emergence life-history stage (Maret et al. 1993).  Tier 2 performance standards will be met only if Tier 3 performance standards are satisfied.  Tier 3 performance standards will include improving habitat complexity and diversity in Lawyer Creek.  Degraded habitats will be restored and high quality habitats will be maintained (Ecological Objectives). Monitoring will include a survey of constructed stream reaches, sampling fish populations, and conducting redd counts under the Restoration Project in reconstructed and control reaches.  Data will be collected in the context of an experimental framework so as to detect fish responses to the habitat restoration project on the watershed or stream-reach scales.  Data will be made available to further understanding of fish responses to restored habitats.

2.  Ecological Objectives:

· Prevent further degradation of tributary, mainstem and estuary habitat conditions and water quality.

· Protect existing high quality habitats.

· Restore habitats on a priority basis.

Project Response:  See FAN General #3, FAN Habitat/Passage #1, and FAN Habitat/Passage #2.

3.  Socio-Economic Objectives:

· Select actions to restore and enhance fish and their habitat that achieve the biological and ecological objectives at the least cost.

Project Response:  The implemented restoration techniques will primarily rely on materials that are located on site.  Incorporating on-site rock, woody material, and vegetation transplants helps minimize project costs.  The use of experienced heavy operators will further minimize project costs in the long-term.  Because the restored channels will be self-maintaining, future channel-floodplain maintenance costs will be lower compared to the cost of annual channel maintenance and fish habitat improvements.  

The Restoration Project will be implemented during the summer of 2002.  Improving tributary habitat is expected to provide immediate benefits to A-run steelhead, and perhaps chinook salmon.  The short period to project implementation meets the fast-track habitat action goal presented in the Strategy.  Monitoring data will improve adaptive management decision making regarding stream restoration methods and techniques by directing future restoration work in accordance with successful methods.

1995 Tribal Salmon Restoration Plan - Wy-Kan-Ush-Mi Wa-Kish-Wit (Spirit of the Salmon) 

The Tribal Salmon Restoration Plan was established by the Nez Perce, Umatilla, Warm Springs, and Yakama Tribes in 1995 to direct tribal involvement in the restoration of anadromous fish species in the Columbia River and Snake River systems.  The Inter-tribal Fish Commission recommended habitat enhancement actions for the Clearwater River subbasin to improve limiting factors including sedimentation, low flows, water temperatures, migration barriers, rearing and spawning habitat, riparian degradation, and channel/bank instability (Columbia River Inter-Tribal Fish Commission 1995; http://www.critfc.org/text/trp2_pln18.htm).  In the document, the Commission noted, “(Existing) Habitat programs are not coordinated on a watershed basis thus limiting their effectiveness to restore the habitat.”  In addition to improving on cooperative habitat restoration efforts, the Council also presented recommendations regarding long-term fish population objectives for several of the species inhabiting the portion of the Clearwater River near Lawyer Creek.  These objectives included:
· A long-term objective of 60,000 spring chinook with a natural spawning component of 10,000 fish and a harvest component of 45,000 fish. 

· A long-term minimum objective for summer chinook is 50,000 fish. 

· A long-term objective run size for fall chinook is 50,000 fish. 

· A long-term objective for A-run steelhead is for 2,000 fish with an escapement of 1,000 and harvest of 1,000. 

Achieving these long-term objectives will rely on hatchery production and outplanting, curtailing aggressive land uses that impair stream stability, and restoring degraded stream reaches.

The Restoration Project is necessary to improve tributary habitat, critical for wild A-run steelhead and chinook salmon using Clearwater River tributaries.  The Restoration Project meets the objectives identified in the 2001 Clearwater Subbasin Summary, 2000 FCRPS BiOp, 2001 USBR BiOp, 2000 Fish and Wildlife Program, 2000 Federal Caucus Salmon Recovery Strategy, and the 1995 Tribal Salmon Restoration Plan.  The restoration work, if funded, will be implemented in 2002 and evaluated following project completion.  

d. Relationships to Other Projects 
The Restoration Project will contribute to the information base being built in the Clearwater Subbasin.  NPT has completed several watershed assessments and TMDL inventories on other streams in the subbasin.  Collected information will improve understanding of fish and channel responses to restoration techniques, water quality condition, and the biological, physical, and chemical contributions of Lawyer Creek to the Clearwater River.

Watershed Assessment and TMDL Inventory Programs

NPT Department of Fisheries Resource Management Vision Statement (NPT 2000) directs the Department’s operations, “To recover and restore all populations, all species, of anadromous and resident fish within Nez Perce Territory.”  In pursuit of this visions statement, the Department has put forth several goals including;

· Continue to provide fisheries policy information and rights protection actions

· Provide anadromous fish recovery and restoration actions

· Expand total fishing opportunities for the reservation community

· Monitor and evaluate production, habitat, and applied sciences management

· Conserve, restore, and recover resident fish populations

· Restore and recover habitat for a healthy watershed environment
The Restoration Project complements other watershed assessments and projects completed by NPT Habitat and Watershed Division in the Lower Clearwater River AU (Table 2) designed to meet the aforementioned goals.  NPT is currently conducting watershed assessments and Total Maximum Daily Load (TMDL) inventories in the Lower Clearwater AU.  NPT has completed watershed assessments for Big Canyon Creek and Lapwai Creek.  TMDLs are now complete for three other streams in the Lower Clearwater AU, including Upper Lapwai Creek/Winchester Lake, Jim Ford Creek, and Cottonwood Creek. A tri-party Memorandum of Agreement between NPT, the U.S. Environmental Protection Agency (EPA), and the Idaho Division of Environmental Quality (IDEQ) was pivotal for completing the TMDLs.  The South Fork Clearwater River TMDL is currently underway with projected completion in 2001 under this collaborative format.  

NPT Water Resources Division conducted a Unified Watershed Assessment for the Clean Water Action Plan which designated Lawyer Creek as a “Category I, High Priority Watershed” in need of immediate restoration action (NPT 1998).  Category I watersheds do not now meet, or face imminent threat of not meeting, clean water and other natural resource goals, are watershed critical to anadromous or resident fish populations, and/or contain areas of important Tribal cultural significance (NPT 1998). 

Table 2:  On-going watershed assessments and TMDL inventories in the Lower Clearwater River Assessment Unit (taken from NPPC 2001).

Assessment Area/Name
Agency
Anticipated Completion

Lower Clearwater AU

Lapwai Creek Watershed Assessment 
Nez Perce Tribe, Washington State University
Completed

Big Canyon Creek Watershed Assessment
Nez Perce Tribe, Washington State University
Completed

Cottonwood Creek Preliminary Investigation
USDA - NRCS
Completed

Lindsay Creek Initial Resource Assessment
Nez Perce Soil and Water Conservation District
2001

Jacks Creek Initial Resource Assessment
Nez Perce Soil and Water Conservation District
2001

Pine Creek Final Project Report
Nez Perce Soil and Water Conservation District
2001

Potlatch River Basin Study
USDA - NRCS
2002

Hatwai Creek Watershed Preliminary Investigation
Nez Perce Soil and Water Conservation District
2002

South Fork Clearwater River TMDL
Nez Perce Tribe, EPA, IDEQ
2001

Middle Fork Clearwater River TMDL
Nez Perce Tribe, EPA, IDEQ
2002

Lower North Fork Clearwater River TMDL
Nez Perce Tribe, EPA, IDEQ
2002

Clearwater River TMDL
Nez Perce Tribe, EPA, IDEQ
2003

Water quality monitoring is currently conducted at 48 sites on the Nez Perce Reservation at four week intervals.  The two sites located on Lawyer Creek monitor bacteria, flow, total suspended solids, bedload, nutrients, ammonia, water temperature, dissolved oxygen, pH, turbidity, and specific conductivity.  A cross-section survey and longitudinal profile are completed annually at each of the 48 sampling sites.  Thermographs are installed at six sites in Lawyer Creek to monitor temperature trends critical for evaluating environmental conditions critical to steelhead survival.  

Hatchery Supplementation Activities

The Nez Perce Tribal Hatchery mitigates for the loss of naturally-reproducing salmon in the Clearwater River subbasin (Statler et al. 2001).  The overall goal of the program is to produce and release fish that will later return to the subbasin to spawn naturally and produce viable offspring capable of future natural reproduction and long-term genetic integrity.  Additional purposes of the fisheries management program with respects to the tribal hatchery include (Statler et al. 2001):

· Protect, mitigate, and enhance Columbia River subbasin anadromous fish resources

· Develop, reintroduce, and increase natural spawning populations of salmon within the Clearwater River subbasin

· Provide long-term harvest opportunities for Tribal and non-Tribal anglers within Nez Perce treaty lands within four generations (20 years) following project completion.

· Sustain long-term fitness and genetic integrity of targeted fish populations.

· Keep ecological and genetic impacts to non-target populations within acceptable limits.

· Promote Nez Perce Tribal management of Nez Perce Tribal hatchery facilities and production areas within Nez Perce treaty lands.

Fall Chinook Acclimation Project

The Fall Chinook Acclimation Project is in its sixth year of operation (Nez Perce Tribe 2000).  In 1999, 180 redds were counted in the Clearwater River, up from 13 redds in 1989 (prior to the acclimation project), suggesting a positive response by fall chinook to the project.

The Restoration Project will increase available fish habitat for fish produced in the hatchery supplementation projects.  

Habitat Restoration Projects in the Clearwater Subbasin

( 
BPA Project #2008700: NPT is conducting the Mill Creek Watershed Restoration Project to restore riparian habitat through cattle exclusion.

( 
BPA Project #2008600: NPT is conducting the Newsome Creek Watershed Restoration Project by reducing sediment from road sources.

( 
BPA Project #9607711: NPT is restoring stream and riparian conditions in the Meadow Creek Watershed Restoration through cattle exclusion, riparian management, and channel alignment.

( 
BPA Project #9303501: The Idaho Soil Conservation Commission is carrying out The Red River Watershed Restoration to restore the river channel through channel reconstruction and riparian management.

Lawyer Creek Flood Mitigation Project

Three hydrologic studies have been completed on Lawyer Creek in the last two years (ACOE 2001; NRCS 2000; Fuhrman et al. 1999).  These preliminary reports focused primarily on periodic flooding problems impacting the lower Lawyer Creek watershed.  Proposed flood protection alternatives ranged from constructing setback levees in the urban corridor (University of Idaho 1999), to constructing a headwater dam to reduce peak flows (NRCS 2000).  Clearwater Economic Development Association (CEDA) is coordinating these efforts to find a solution to the persistent flooding problem in the Lawyer Creek watershed.  With Project Impact funds (approximately $970,000) from the Federal Emergency Management Agency, existing levees will be removed and reconstructed at greater distances from the stream to increase floodplain acreage necessary for absorbing floodwaters and allowing construction of a more natural meandering stream pattern.  To address channel instability and fish habitat concerns in the CEDA project area, channel restoration designs will also be drafted and implemented.  Hydraulic modeling will also be completed for existing bridges that currently constrict the floodplain and flood flows.  The project area will serve as a demonstration project for other channel-floodplain reconstruction projects.  CEDA project implementation is proposed for the summer of 2002.

NRCS/Nez Perce Conservation District Agricultural Headwaters Watershed Assessment

The Nez Perce Conservation District, with funds from NRCS, will be conducting a watershed assessment in the agricultural headwaters of Lawyer Creek.  The assessment will focus on upland land uses, watershed disturbances affecting water quality, and riparian conditions.  The restoration efforts presented in the headwaters assessment will be targeted towards Best Management Practices (BMP) implementation on agriculturally impacted lands.  The two watershed assessments complement each other and do not duplicate efforts.  Data collected in the headwaters assessment will be instrumental in determining channel restoration priorities in the lower watershed.
e. Project History (for ongoing projects) 

Not Applicable 

f. Proposal Objectives, Tasks and Methods
WCI practices natural channel design philosophy (NCDP) to restore unstable channel reaches and improve fish habitat (Brown et al. 2001).  Implemented restoration techniques rely on experienced practitioners’ abilities to identify stable and degraded stream reaches, and to apply restoration techniques within the constraints presented by the stream and its watershed.  Rather than treat site-specific erosion or land use problems, the successful application of NCDP relies on a watershed-wide-approach.  A multi-scale watershed assessment is necessary to provide both broad and focused investigations of the watershed.  Stable stream reaches in Lawyer Creek, and another similar watershed such as Lapwai Creek, will be used as reference templates for restoring degraded reaches in Lawyer Creek.  Native materials collected on-site, or in the watershed if necessary, will be used to construct complex and diverse habitats designed to benefit the stream fish community.  

Objective 1:
Complete watershed assessment and identify priority reaches for channel restoration designs.

Tasks 1-1:
Watershed Assessment and Priority Reach Identification

CEDA, WCI, and NPT will conduct a watershed assessment in 2002 to characterize existing and potential stream morphology and channel habitats in the Lawyer Creek watershed from the mouth to the Road 95 bridge (approximately 28 stream miles).  An integrated, basin-wide approach is clearly necessary to identify causes of stream instability before cost-effective restoration strategies can be developed.  This integrated approach will require that stream morphology, river mechanics, sediment transport, land use practices, and fish habitat be evaluated using an interdisciplinary team (IDT) approach. Team members possessing skills in forestry, forest hydrology, fisheries, soil science, and geomorphology will complete resource inventories described below. Other assessments that have been completed in the watershed will be reviewed and helpful information retained.  Watershed assessment data will be instrumental in locating potential project reaches, and will contribute to the Lawyer Creek TMDL scheduled to be completed in 2003.  The assessment will follow standard methods for evaluating channel stability and aquatic habitat (Rosgen 1996; Montgomery and Buffington 1993; Platts et al. 1983; Pfankuch 1975) and will tier to the protocol outlined in the Federal Guide for Watershed Analysis - Ecosystem Analysis at the Watershed Scale (U.S. Forest Service 1995; State of Washington 1992).  

The following watershed assessment protocol outlines a “systems approach” to evaluating watershed health and channel/fish habitat processes in the Lawyer Creek drainage.  Based on existing survey and inventory reports, in-channel surveys will be completed in greater detail in the lower Lawyer Creek drainage (breaklands downstream to the confluence with the Clearwater River), including the Sevenmile Creek and Suzie Creek subwatersheds.  

Method 1-1:  
Channel Morphology Analysis

tc \l1 "Information on channel morphology including cross sections, stream profile, bed materials composition, and other indices will be used to assess existing channel morphology and channel stability, conduct hydraulic modeling, and evaluate existing versus potential fish habitat conditions for development of conceptual restoration design plans. 

Time-series aerial photographs will be analyzed to provide information on historical channel and land use changes in the watershed (Kondolf and Larson 1995). The analysis will also be used to delineate and classify stream types (Rosgen 1996), locate stable/unstable reaches, determine historical channel patterns, floodplain dimensions, and potential restoration reaches.  Aerial photograph interpretations will be field verified.
Channel cross sections and longitudinal profiles will be conducted to evaluate bankfull channel attributes, channel stability, and stream habitat characteristics (Rosgen 1996; Montgomery and Buffington 1994; Platts et al. 1983; NRCS 1983; and Pfankuch 1975).  Surveys will take place from the breaklands downstream to the confluence with the Clearwater River, and include Suzie Creek and Sevenmile Creek.  Stream segments will be delineated using topographic maps, aerial photos, and GIS into similar valley, geologic, and channel types.  The intent of the survey protocol will not be to characterize every reach of the study area, but rather to characterize the watershed and perform detailed geomorphic analyses on impaired reaches selected for conceptual channel restoration designs.  
Method 1-2: Fish Habitat Surveys 

The current and potential fish habitat conditions will be evaluated using the R1/R4 Northern and Intermountain Region Fish and Fish Habitat Standard Inventory Procedure (Bain and Stevenson 1999) and a modified version of the Hankin and Reeves basin-wide habitat inventory (Hankin and Reeves 1988).  Stream habitat inventories will be conducted in priority reaches to determine the availability and condition of physical stream habitat.  The surveys will be used to identify limiting factors potentially affecting fish production (spawning, rearing, and overwintering habitat) in the Lawyer Creek drainage.  Both methodologies will be used to map and characterize existing habitat conditions in priority reaches.  Habitat units will be classified according to bed roughness, water surface slope, and streamflow.  Data will be grouped by channel gradient for habitat evaluations and comparisons. To quantify physical characteristics of each priority reach, NPT and WCI will measure the following parameters using transect and non-transect measurements:

· Habitat type (high gradient riffle, low gradient riffle, run, glide, cascade, step pools, and pools)

· Habitat unit dimensions (cross section width, maximum and mean depth, and length)

· Substrate composition (Wolman pebble count)

· Percent surface fines

· Bank stability

· Enumerate pieces of large woody debris in habitat units

· Estimate extent of vegetation and turbulence cover

Method 1-3:  Pfankuch Channel Stability Inventory

The channel stability evaluation will identify excessive sediment sources by locating areas of bedload deposition, unstable banks, and other sediment sources. The survey will include ocular measures of the upper bank, lower bank, and channel bottom features.  

Method 1-4:  U.S. Bureau of Land Management Riparian Inventory

tc \l1 "BLM riparian inventoryThe BLM Reconnaissance Riparian Survey similar to the local Cottonwood Creek assessment will be conducted. Techniques for riparian assessment include standard transect, canopy cover, and species composition methods as well as the “Proper Functioning Condition” protocol for riparian inventory.  tc \l1 "BLM riparian inventoryThis methodology describes the existing riparian community type, condition, and rates the potential natural community from poor to pristine (personal communication, Craig Johnson).   Assessments will be completed in selected degraded and reference reaches using historic aerial photo interpretation, supported by basic estimates of plant density/species conducted concurrently with stream channel and fish habitat surveys.  Grazing use/forage utilization will be estimated in floodplain areas.  Wetlands will be identified during this phase, but not delineated using routine wetland techniques.  Information from this survey will be used to prioritize and design the riparian restoration components of the Restoration Project. 

Method 1-5: Sediment Loading Analysis

Sediment inventories will be completed to develop sediment budgets for the conceptual channel designs and the final demonstration project design.  The sediment inventory will include locating and prioritizing excessive sediment inputs from the channel-floodplain, uplands, and roads.  Instream bank erosion will be estimated using the direct volume method developed by NRCS (1983).  Randomly selected stream segments will be surveyed and an average bank erosion rate calculated based upon these sampled locations and extrapolated throughout the remainder of the stream.  Total annual sediment contributions will be estimated for each reach based on eroding bank length, lateral recession rate, soil type, and particle size. This methodology was applied locally in the Tammany Creek TMDL (June 2001) and is currently being applied on private lands in the South Fork Clearwater River watershed by IDEQ as part of ongoing TMDL work with NPT and EPA.

The companion watershed assessment to be completed in the Lawyer Creek agricultural headwaters will apply the RUSLE model to cropland, pasture, or hayland.  Sediment yields will be developed to reflect annual sediment erosion and delivery to the active channel based on soil type, rainfall, agricultural practices, and slope.  These calculations will be incorporated into the total sediment budget for Lawyer Creek.  

Road-derived sediment will be estimated for non-paved roads in the Lawyer Creek watershed.  Road sediment data will be used to run the USFS WEPP road model (USDA 1999) to estimate sediment delivered from roads adjacent to perennial and intermittent streams.  Material volume and percent delivery of road failures will also be evaluated. A GIS coverage of mass failures, road condition, and other identified sediment sources will be generated to spatially disseminate data and prioritize treatment locations.  These techniques are currently being implemented on the South Fork Clearwater River as part of an on-going TMDL developed by NPT, IDEQ, and EPA, and should be readily applicable to the Lawyer Creek watershed. 

Timeline:  
The watershed assessment will be completed in the summer/fall 2002 by CEDA, WCI, and NPT.  NRCS will complete a watershed assessment in the agricultural headwaters during 2002 as a separate, but complementary project.

Objective 2: 
Implement channel restoration projects to restore and protect riparian habitat and structure, channel function and form, flows, and water quality for wild A-run steelhead, chinook salmon, and resident species. 

Task 2-1:
Develop Master Plan

Based on the watershed assessment, a master plan will be completed for priority reaches located between the breaklands and the Clearwater River confluence (approximately 18 stream miles), including major tributary streams.  Suzie Creek and Sevenmile Creek are two known sediment sources to Lawyer Creek.  Reach-specific investigations will be conducted to determine the cause or source of channel departure from stable conditions, and to outline the actions necessary to restore these priority areas to their potential geomorphic and fish habitat conditions.  WCI has stratified project areas into tributaries (sediment source reaches), and mainstem Lawyer Creek (transport and response reaches). 

The Master Plan will include a thorough discussion of the various treatment options (i.e. passive techniques, in-channel sediment source reduction, and channel reconstruction) necessary to achieve the desired future condition of the project area.  Plan view diagrams noting the extent and types of channel reconstruction activities, floodplain construction, and revegetation will be superimposed on aerial photographs for agency, public, and NPT review.  In addition, the report will identify costs, materials, and options for phasing the restoration project(s) to offset implementation costs and minimize construction-related impacts to public and aquatic resources.   Finally, the conceptual design will serve as a valuable tool for acquiring regulatory permits and gaining public support.  

The Master Plan (Table 3) will identify the treatment areas, set construction priorities, and determine restoration treatments to meet project goals and objectives.  CEDA, WCI, and NPT anticipate phasing projects in a multi-year implementation schedule.  Project timing will be coordinated to ensure the causes and sources of channel disequilibrium are mitigated prior to implementing cost-effective restoration strategies in the mainstem Lawyer Creek.  Example projects will include reducing instream-generated sediment in Sevenmile Creek while working concurrently on channel restoration projects on the upstream reaches of Lawyer Creek.  

Method 2-1-1:  NEPA Requirements

NEPA approval will likely be necessary prior to commencing construction activities since the Restoration Project will affect threatened species.  Upon determination of the project areas, WCI and NTP will initiate the NEPA process with the respective federal, state, and local agencies.  We recommend initiating NEPA immediately following the selected scope of work to ensure on-the-ground activities are not delayed following final design.  It is our experience that a thorough NEPA analysis, with sufficient public and agency scoping, requires approximately one year from initial public scoping to Record of Decision.  Based on the scope of the proposed activities, it is likely that the project will require an Environmental Impact Statement to address cumulative effects to threatened and endangered species, hydrology and water quality, fisheries, cultural resources, land use and planning, wildlife resources, public services and utilities, socioeconomics, and public health and safety.  The NEPA process will be completed by CEDA cooperating with NPT and BPA NEPA staff.  

Method 2-1-2:  Geomorphic Overview

A geomorphic overview will be one of the key products of the Phase I Watershed Assessment (see above section).  The geomorphic overview will provide information on basin geology, hydrologic processes, channel morphology, and imposed and natural channel adjustments that have occurred as a result of land management activities and natural watershed processes.  Stream channel characteristics and flows will be measured at identified reference reaches and U.S. Geological Survey (USGS) gauging stations in order to develop regional relationships and dimensionless ratios for channel pattern and cross section variables.  Regional relationships and dimensionless ratios are essential for verifying design channel dimensions and patterns.

Method 2-1-3: Bankfull and Flood Peak Analysis

The concept of "bankfull" or effective discharge, is an integral component of any river and fish habitat restoration design.  Bankfull is oftentimes referred to as the discharge that over time, transports a majority of the sediment, maintains the geomorphic properties of the channel, and forms the dominant habitat features due to its frequent occurrence (1.6 to 1.8 years) relative to floods of greater magnitude (50 and 100-year floods).  Typically, flood frequency analyses and detailed field inventory of bankfull indicators are used to determine the bankfull recurrence interval and corresponding discharge.  However, because the period of record available for Lawyer Creek is inadequate to determine flood frequency, WCI proposes developing specific regional curves from existing USGS gauging stations and paired basin analyses to determine bankfull discharge and flood peaks (Q50, Q100, and Q500).   

Field calibration of bankfull discharge will require measurement of the following: 1) longitudinal profile or energy grade line of the channel; 2) stable riffle cross-sections; 3) bed material characterization (Wolman pebble counts); and 4) low flow discharge measurement. Manning's roughness will be determined by calibrating the low flow model with the bankfull model, or, with relative roughness factors.  This information will be processed and modeled using hydraulic modeling software WinXSPRO or HEC-RAS to calibrate bankfull discharge.  Field calibrated values will be compared with USGS regional equations, and the developed regional hydraulic geometry developed for the project area.  Once the bankfull and flood peak discharges are determined for the project area, a preliminary analysis of hydraulic geometry and channel hydraulics will be undertaken to validate bankfull channel dimensions of width, depth, cross-sectional area, and velocity.

Table 3:  Master Plan components and methods.

Component
Methods

Initiate NEPA Review
Consult with BPA NEPA Coordinator

Geomorphic Overview
Watershed assessment

Departure analysis (air photos, field survey)

Determine potential channel morphology 



Bankfull and Flood Peak Analysis
Develop regional curves

USGS regional equations

Paired basin analysis (gaged vs. ungaged watersheds)

USFS flood flow prediction equations

Field calibration

Channel Cross-Section and 

Longitudinal Profile Designs
Reference reach inventory (major stream types)

Dimensionless ratio hydraulic geometry

WinXSPRO modeling

Planform Designs 
Meander geometry

Field verification / Preliminary layout

Stream-Floodplain Mapping
GIS/AutoCADD mapping

Treatment Options (types and locations)
Channel - floodplain construction / relocation

Stabilize existing channel in place

Bank stabilization

Instream structures

Revegetation

Construction Sequencing
Sequencing of construction activities

Cost Estimates
Final design 

Heavy equipment

Materials (vegetation, rock, woody debris, fill) Monitoring and evaluation

Regulatory Permitting Requirements
Identify appurtenant federal, state, and local permits

Consult with appropriate agencies and tribal councils

Method 2-1-4:  Dimensionless Ratio Hydraulic Geometry

Dimensionless ratio hydraulic geometry will be calculated for each project design reach using detailed profile and cross-sectional measurements from a reference reach or representative segment of Lawyer Creek.  The reference reach will display similar basin relief, depositional materials, and features of the stream to be restored.  Quantitative morphological data will be collected from the reference reach, then converted into dimensionless ratios by dividing the dimension, pattern, and profile variables by the bankfull values of the same feature (pool, riffle, and run).  The purpose of the dimensionless ratios will be to calculate actual design values for width, depth, meander length, radius of curvature, pool depth, pool slope, cross-sectional area of riffles and pools, riffle slope, maximum riffle depth and many other channel properties integral to natural channel design.  

Method 2-1-5:  Channel Hydraulics (pool, riffle, run habitat units)

The analysis of cross section hydraulics, along with an evaluation of flood frequency, is a primary consideration in channel design.  Once the desired bankfull flow and dimensionless ratio hydraulic geometry are determined, a two-stage channel will be designed.  A two-stage channel consists of a primary channel that conveys up to the bankfull discharge, and a floodplain to accommodate all discharges exceeding bankfull stage.  Depending on site conditions, level of development, and floodplain encroachment, the floodplain will be designed to accommodate, at a minimum, the 100-year predicted flood. 

Channel hydraulics, including velocity, wetted perimeter, hydraulic depth and width, and shear stress will be modeled using WinXSPRO, a one dimensional hydraulic model designed for analyzing channel cross-sections including geometry, hydraulics, and sediment transport.  Selected impaired reaches in the project area will be modeled using WinXSPRO to characterize the degree of departure from the stable form.  Additionally, typical pool, riffle, and run cross-sections will be developed to validate proposed channel dimensions for each project reach.  

Method 2-1-6:  Planform Design

Preliminary plan view designs will be developed for priority stream reaches located between the breaklands and the confluence with the Clearwater River.  Plan view geometry will be superimposed on the most recent aerial photography (or geo-referenced orthophotos) to display the proposed location(s) and type(s) of channel restoration activities. AutoCAD Land Development Desktop 2000 and photogrammetric methods will be used to develop preliminary design sheets for the project area.  It is likely that a variety of restoration options will be presented in the conceptual design report.  Examples include: 

· Stabilization in place

· Riparian restoration

· Reconstructing the existing channel in its current location

· Relocating the channel to areas that can accommodate construction of a two-stage channel and floodplain; 

· Armoring selected cobble bars to create downstream sidechannel habitat

· No action and passive restoration techniques

Method 2-1-7:  Revegetation

The existing riparian condition along portions of the stream is considered poor due to grazing, bank instability, and frequent flood disturbance.  Although limited natural vegetation regrowth is expected, augmenting reconstructed banks and other areas with vegetation will speed riparian recovery and improve channel stability and fish habitat more rapidly.  NPT and WCI will provide a conceptual planning document and design to address the revegetation of streambanks and floodplains in the project area.  Sites to be revegetated will include newly constructed and stabilized reaches as well as those areas disturbed during the construction process.  In addition, in areas affected by riparian grazing and management, passive restoration techniques such as riparian exclosures, construction of off-channel water sources and streamside water gaps coupled with revegetation, will be recommended to facilitate riparian succession.  The following conceptual design methods will tier to the results of the riparian assessment completed during the watershed assessment:

· Site analysis and ecological context/plant community investigations

· Conceptual revegetation prescriptions by project area and stream reach

· Project timing of revegetation activities

· Budgeting and cost estimates of treatments/revegetation activities

· Plan documentation and project design

· Project mapping and plan graphics using AutoCAD LDD 2000

Firm plans and costs for riparian plantings and revegetation of disturbed and reconstructed stream reaches and floodplains will be provided during development of final design plans for project reaches.  Issues such as total project area, plant density, and availability of salvageable materials will greatly influence the final costs for project implementation.  

Method 2-1-8:
Instream Stabilization and Habitat Structures

Fish habitat and channel construction engineering techniques follow the principles of natural channel design.  Habitat structures are constructed using native materials and are designed to mimic naturally occurring habitat arrays found in stable stream reaches.  For Lawyer Creek, logs, rootwads, other woody material, rock, and vegetation transplants will be used to build the fish habitat structures.  The proposed structures have been successfully employed in streams throughout Montana, Idaho, Utah, and Colorado.  Structures are sized on a site-specific basis in accordance with the bankfull channel dimensions and the bankfull discharge.  Results from project monitoring programs suggest the benefits of the proposed structures to both fisheries and channel stability (WCI unpublished data; Schmetterling and Pierce 1999).  

The proposed structures for streambank stabilization include, but are not necessarily limited to, bank placed rootwad revetments, high-stage deflector logs, log J-hook vanes, rock J-hook vanes, log and rock weirs, upstream V-notch log weirs and rock cross vanes (Table 4).  Revetment structures including rootwads and trees typically have a lifespan of between 15 and 20 years.  The intent of these wood structures is to provide short-term interim protection and habitat until mature, stabilizing vegetation becomes established on streambank and floodplain areas.  Other structures such as J-hook rock and log vanes are constructed for perpetuity as they are designed to resist scour/fill processes associated with most gravel bed systems.  Large woody debris will be incorporated into all of the fish habitat structures to be built in Lawyer Creek.  Woody debris provides native complex habitat with a relatively long lifespan over the entire range of flows.  Currently, Lawyer Creek lacks extensive large woody debris, primarily due to past riparian logging, clearing for agriculture, and snagging.  Proper placement of woody debris in the channel will improve channel stability in addition to habitat quality.  

Selected cobble bars will be armored with native boulders to create and maintain downstream sidechannel habitat.  Shallow, low velocity, connected sidechannel habitats protect larval and juvenile fish from piscivores while providing young fish with ample food and warm water, preferential conditions for accelerated fish growth (LaVoie and Hubert 1996; Copp 1989; Junk, Bayley, and Sparks 1989).  Sidechannel habitats will be further augmented with woody debris to increase overhead cover essential for juvenile fish hiding.  Improving juvenile habitat in tributary streams is likely to have the biggest effect on survival for fish in their first year of life (Federal Caucus 2000).  NPT and WCI propose to provide a conceptual planning document and Planview of structure locations.  Schematics of typical structures will also be included with the conceptual planning document.  Schematics will show specifications for structure installation as well as scour depths and will be tailored  to Lawyer Creek.

Table 4:  Proposed fish habitat, grade control, and bank protection structures and derived benefits to fish.

Structure
Materials
Purpose
Benefits to Fish

Rootwad Revetments
Logs and Rootwads
Dissipate energy directed at stream bank, fish habitat
Overhead cover, insect production, intersticies for YOY and juvenile fish

Deflector Logs
Logs
Dissipate energy directed at bankfull elevation
Overhead cover, flow break, debris collector

J-Hook Vanes
Logs and Rock
Reduce near bank shear stress, enhance channel margin complexity, grade control
Create deep pool habitat critical cover for adult overwintering and summer refuge

Weirs
Logs and Rock
Grade control and reduce near bank shear stress
Create deep pool habitat and sort gravel for spawning

V-Notch Weirs
Logs
Grade control and scour pool formation
Create deep pool habitat and sort gravel for spawning

Cross Vanes
Rock
Grade control and scour pool formation
Create deep pool habitat and sort gravel for spawning

Vegetation Transplants
Vegetation
Provide long-term bank stability, organic material source, and stream shading
Overhead natural cover, stabilize banks, insect production, and increased bank and habitat complexity

Overhead Cover and Woody Complexes
Woody Debris
Provide diverse habitat primarily for juvenile fish
Intersticial spaces for juvenile fish hiding

Armored/Boulder Bar
Rock
Create low velocity, shallow, well-connected sidechannels  
Create and maintain sidechannel habitat for juvenile fish 

Timeline: 
The conceptual channel designs will be completed in the fall and winter of 2002.  NEPA will be completed by the summer of 2003.  

Task 2-2:
Final Restoration Project Designs

Projects will be identified, designed, and implemented in the project area following completion of the Master Plan.  Task 2-2 directives include:

1) Develop final, construction-ready restoration design plans for selected reaches in the project area delineated in the Master Plan

2) Consult with respective agencies and prepare and submit regulatory permits for construction activities

3) Schedule construction activities and acquire necessary materials

Final design plans will incorporate data and analyses acquired during development of the Master Plan.  Further, assumptions and conceptual designs will be refined to reflect actual site conditions of the project areas. Additional modeling, analyses, and design preparation will be conducted to complete the final design for each project reach. A licensed Professional Engineer and licensed surveyor will be involved with all aspects of channel design and construction.

Method 2-2-1:  Sediment Transport Analysis and Modeling 

Validation of the sediment transport capacity of the demonstration site(s) will be an integral component of the final design.  To ensure a self-maintaining condition that provides optimal habitat complexity, the channel must accommodate changes in sediment supply and streamflow regime over time.  In most gravel bed systems such as Lawyer Creek, a certain fraction of the bed material is maintained for natural grade control and energy dissipation.  Entrainment analyses will determine this size fraction for the various treatment site(s) and channel types present in the project area.

Sediment transport analyses and modeling require field sampling of pavement and sub-pavement materials (core sample) and characterization of bed material using standard Wolman techniques.  This information is collected from a reference reach that displays similar morphology to the design reach.  The technique requires expertise of a trained hydrologist or geomorphologist familiar with fluvial geomorphic and sediment transport principles.  The results are compared to a modified Shields diagram that relates critical shear stress values to the size particle entrained for the given slope and depth products of the channel.  Sediment entrainment computations include the bankfull channel assuming the two-stage channel design will convey all flood flows exceeding bankfull on a floodplain or floodprone area as appropriate for the stream type (Rosgen 1996).  This design concept ensures that excessive stream power and shear stress is dissipated on the floodplain, rather than in the active channel.

Method 2-2-2:  HEC-RAS Water Surface Profiling and Boundary Computations

The final step in the design process will be to evaluate the steady flow water surface profile using the US Army Corps of Engineers HEC-RAS model.  HEC-RAS is designed to perform one-dimensional hydraulic calculations for natural as well as constructed channels.  The steady flow component of HEC-RAS will be used to model subcritical, supercritical, and mixed flow regime water surface profiles anticipated for the project area.  Previous studies completed on the Lawyer Creek drainage indicate the undersized nature of several bridges in the lower reaches.  The effects of the bridges on sediment transport, flood conveyance, and contraction/expansion scour associated with intermediate piers will be evaluated using HEC-RAS, if necessary.  In addition, the steady flow system can be used to evaluate floodway encroachments and change in the water surface profile that may occur as a result.    

Method 2-2-3:
Prepare and Field Verify Final Design Plans

Final design reports will include all hydraulic and sediment transport calculations completed for the project areas, including plan view, cross-sectional, and longitudinal profile designs.  AutoCAD LDD and Civil Design will be used to display all proposed channel and floodplain modifications.  Results of HEC-RAS and HEC-6 modeling will be submitted as appendices to the final reports.  If necessary, the proper floodplain revision mapping will be completed concurrently with design (i.e. CLOMR, LOMR).  Where possible, plans will be superimposed on aerial photography for display purposes.  Final design plans will be completed one year prior to implementation of the respective projects.

Method 2-2-4:
Submit for Project Permits

CEDA and WCI will prepare and submit federal, state, and local permits for the proposed restoration activities.  Depending on phasing, it is likely that multiple projects will be permitted under the same application for respective construction periods.  

Method 2-2-5: 
Construction Scheduling and Materials Acquisition

Final designs will detail the types, quantities, and specifications for all materials necessary to complete the scope of work.  Construction will require the use of heavy equipment including excavators, bulldozers, loaders, and off-road trucks.   Equipment needs and specifications will be detailed for the specific project areas. 

Timeline: 
The Phase 1 Project final channel design will be completed in the Fall/Winter 2002.

Task 2-3:
Project Implementation

Restoration activities on tributary and mainstem reaches will restore critical habitat for steelhead, chinook, and westslope cutthroat trout inhabiting lower Lawyer Creek. It is anticipated that projects will be implemented over a 4-year implementation schedule between FY 2003 and 2006 (Table 5).  Construction activities in this section of the Clearwater subbasin are limited to a 6-week period (due to fishery constraints) starting on July 1 and ending on August 15.  As a result, CEDA and WCI anticipate 40 days of instream construction per year performed by two construction crews working simultaneously on both mainstem and tributary reaches.  Other work to reduce or eliminate sediment sources may occur outside of the construction window based on the sediment source inventory and water levels.  Based on this schedule, we anticipate treating approximately one mile of mainstem Lawyer Creek and 0.6 miles of tributaries (sediment sources) annually.  At the end of 2006, BPA and other cooperative funds will have produced a watershed assessment and master plan, restored a total of 4.0 miles of mainstem habitat and approximately 2.5 miles of tributary habitat, and stabilized the highest priority sediment sources in the watershed.  Funds to treat the remaining Lawyer Creek project reaches would be applied for in the next BPA funding cycle if necessary.

Method 2-3-1: 
Construction Stakeout

Proposed channel and floodplain restoration activities will be staked in the field using a Total Station Survey and/or survey grade GPS.  Use of this equipment will ensure that design specifications are transferred onto the ground with +/- 0.1 ft accuracy.  Construction limits will be staked and flagged, including the extent of reconstructed floodplains, bankfull channel elevations, and proposed longitudinal profiles.  

Passive restoration techniques, such as revegetation, installation of riparian exclosures, fencing, and water gaps, will not require detailed stakeout.  Final design plans will detail typical pre- and post-construction cross-sections, types of materials, quantities of revegetation supplies, erosion control fabrics, etc. Planting specifications will be detailed by a qualified botanist or riparian ecologist to ensure plant adaptation and persistence in different environments (i.e. floodplains, banks, and terrace features). 

Table 5: The Lawyer Creek Habitat Restoration Project proposed implementation schedule.

Quarter
2001
2002
2003
2004
2005

Q1

BPA

Notice of Award

CEDA

-Final Design CEDA Project 1
BPA

-Survey Phase 2    Project

-Complete Phase 2 Design


BPA

-Survey Phase 3 Project

-Complete Phase 3 Design


BPA

-Survey Phase 4 Project

-Complete Phase 4 Design



Q2

BPA

-Start Watershed Assessment

-Start conceptual design
BPA

-Survey Phase 2 Project

-Complete Phase 2 Design


BPA

-Survey Phase 3 Project

-Complete Phase 3 Design


BPA

-Survey Phase 4 Project

-Complete Phase 4 Design



Q3
CEDA

-Hydraulics

-Time-series Analysis

-Reference Reach 

-Floodplain Analyses

-Topographic Survey   for Lower 3 miles


BPA

-Identify Phase 1 Project

-Initiate NEPA

-Initiate permitting for Phase 2 Project

CEDA

-Construct CEDA Project 1

- Design for CEDA Project 2

-Permit Applications
BPA

-Construct mainstem Phase 1 Project

-Establish baseline monitoring data

-Initiate Phase 2 Project Permitting

CEDA

-Construct CEDA Project 2 


BPA

-Construct mainstem Phase 2 Project

-Monitor Phase 1 Project

-Initiate Phase 3 Permitting


BPA

-Construct mainstem Phase 3 Project

-Monitor Phase 1 & 2 Projects

-Initiate Phase 4 Permitting

Q4
CEDA

-Preliminary FP Design

-CLOMR/NEPA

-Permit Applications
BPA

-Complete Watershed Assessment

-Complete Master Plan

-Survey Phase 1 Project

-Complete Phase 1 Design


BPA

-Construct tributaries Phase 1 Project


BPA

-Construct tributaries Phase 2 Project


BPA

-Construct tributaries Phase 3 Project

Method 2-3-2:   Materials Delivery

Final design plans will specify the types, quantities, and specifications of all materials to be made available for project construction.  Construction plans will detail stockpile locations to facilitate construction.  Material delivery will be furnished by the construction contractor using loaders and off-road trucks.  At this time, all revegetation supplies will be purchased and delivered to the project area.  If container stock vegetation is purchased, a temporary stockpile location will be selected that allows for watering and plant care. 

Method 2-3-3:   Construction

Implement construction activities and passive technique treatments.  As previously discussed, construction will commence annually on July 1 and terminate on August 15.  Passive techniques can be implemented anytime, assuming no heavy equipment is used in the active channel.  Turbidity control measures will be undertaken during instream construction to reduce downstream turbidity impacts.  Control measures include stream diversion, surface water pumping, and sediment filtering.

Timeline: 
Phase 1 Project will be implemented in Summer 2003 (July 1 – August 15).


Phase 2 Project will be implemented in Summer 2004 (July 1 – August 15).


Phase 3 Project will be implemented in Summer 2005 (July 1 – August 15).

  
Phase 4 Project will be implemented in Summer 2006 (July 1 – August 15).

Objective 3: 
Institute a project monitoring and evaluation program for the project areas.

Project monitoring will be conducted following project implementation, to determine and quantify fish response and channel changes with respect to fish habitat and channel restoration techniques.  

Task 3-1: 
Institute a project monitoring and data evaluation program for the project areas and a control reach.  

Standard fish population, channel stability, riparian condition, and water quality monitoring techniques will be applied to restored stream reaches (Table 6).  The post-construction monitoring program will be initiated following implementation of the Phase 1 project.  CEDA, WCI, and NPT will coordinate with IDFG for monitoring activities.  Monitoring will continue for an undetermined length of time, depending on funding availability, collected information usability, and fish response.  Annual summary reports will be made available to BPA, CEDA, and the NPT.   

Table 6:  Lawyer Creek monitoring target resources, methods, and evaluator    characteristics.

Target Resource
Methods
Evaluator

Fish Populations
Snorkel and shocking methods (2-pass depletion)

Redd surveys
Population and redd counts in restored reach increase over control reach

Physical Fish Habitat
Permanent longitudinal  profiles (thalweg profile)

Bed material sampling
Habitat features maintained or increase vs. control reach



Vertical Channel Stability
Scour chains, Toe Pins with channel cross section
Compare restored reach to control reach

Lateral Channel Stability
Bank erosion pins, toe pins with channel cross section
Compare restored reach to control reach

Riparian Vegetation
Permanent transects


Compare % coverage for restored reach vs. control reach

Water Quality*
Maintain existing monitoring program
Reduce water temperature and fine sediment in restored reach vs. control reach

Method 3-1-1:  Fish Population Sampling

Fish population sampling will be coordinated with IDFG.  Proposed sampling will include annual spring redd surveys during steelhead spawning (chinook do not spawn in the creek), periodic electrofishing to establish population estimates in restored and control reaches, and snorkeling to investigate fish habitat structure use.  Redd surveys will be conducted by one or more persons walking the bank and noting spawning redd locations.  Redd locations will be noted on an appropriate aerial photograph or topographic map of the project reach.  The person conducting the redd survey will wear polarized glasses and will be experienced in describing spawning redd characteristics.  A GPS unit will be used to record the redd locations.  The goal of the redd surveys will be to develop long-term data documenting target species spawning in the project area.  

Periodically electrofishing the project reach will provide valuable information concerning abundance and diversity of life-history stages using the project area.  Two-pass depletion electrofishing will be conducted by a two or three person crew with a backpack electrofishing unit.  Data will be important for establishing a database tracking long-term fish response to fish habitat treatments.  Electrofishing will be conducted in stratified habitat units in each project reach.

Annual snorkeling will investigate fish use of fish habitat structures installed in the project reaches.  Steelhead, chinook salmon, and westslope cutthroat trout life-history stages will be noted during the snorkeling surveys.  Snorkeling will be conducted in stratified habitat units in each project reach.

Method 3-1-2:  Permanent Longitudinal Profiles

Permanent longitudinal profiles will be established in treated project reaches, and extended for a minimum or 20-30 times the bankfull channel width, or two meander wavelengths.  Thalweg profile data will show the variation in bed structure (e.g. pools, riffles, glides, runs etc.) along the surveyed reach, and will be used to evaluate pre- and post-project residual pool depths and pool lengths, which can be directly related to fish habitat value (Bisson et al. 1982).  

Method 3-1-3:  Bed Material Sampling

Permanent pebble count and cross section transects will be established to evaluate changes in surface materials composition.  Pebble counts will consist of a grid or transect, and the sizes of one hundred or more particles will be tabulated to establish a frequency distribution curve.  Changes in percent surface fines will be monitored.  

Method 3-1-4:  Scour Chains and Bank Erosion Pins

Scour chains will be installed in the channel bed at permanent cross-sections to evaluate channel scour-fill processes and vertical bed stability.  By measuring the length of chain exposed following each significant runoff, we will be able to quantify the degree of channel aggradation and degradation, if any.  This information will be useful in validating sediment transport and channel design parameters related to energy distribution at the channel boundary.  

Bank pins will be installed in a variety of locations (e.g. riffle, pool, and meander apex) to evaluate the effectiveness of bank stabilization treatments over a range of habitat units.  Bank pin exposure will be measured annually following each significant runoff to determine rates of lateral erosion and migration.  Measured rates will be compared to observed or predicted rates generated during the instream sediment source production module of the watershed assessment.  In so doing, CEDA and NPT will be able to quantify the reduction in instream-generated sediment over time, which is a valuable component of TMDL plan development.

Method 3-1-5:  Riparian Vegetation Transects

Permanent riparian vegetation transects will be established for planted sites.  Species composition, density, age-class distribution, and cover will be assessed to determine the effectiveness of planting efforts.  Transects will be installed and monitored by a professional riparian ecologist or technician.

Task 3-1-6:
Water Quality Monitoring

Water quality monitoring is currently conducted by NPT at 2 sites in the Lawyer Creek drainage.  Monitoring parameters include bacteria, flow, total suspended solids, bedload, nutrients, ammonia, water temperature, dissolved oxygen, pH, turbidity, and specific conductivity.  In addition, a cross-section survey and longitudinal profile are completed annually at each of the sampling sites.  Thermographs are currently installed at six sites in Lawyer Creek to monitor temperature trends critical for evaluating environmental conditions for steelhead survival.  This monitoring program will continue to be completed by NPT, using NPT funding.  

Objective 4: 
Continue to foster the cooperative efforts in research, project evaluation, and monitoring among tribal, federal, state, and local entities to facilitate stream and riparian restoration measures.

Task 4-1:  
Assist involved agencies with public education.

CEDA will assist federal, state, and local agencies with public education, as needed, in an effort to foster support for projects aimed to enhance watershed health and function.  CEDA and WCI will commit to participating in public workshops following completion of the watershed assessment.  Data collected during the watershed assessment and analyzed in preparing the Master Plan will be presented in public forums.  CEDA would conduct a field tour of the project site in conjunction with NPT to discuss the beneficial effects of stream restoration treatments on native fish habitat and populations, sediment transport, flood attenuation, and riparian community structure and associated benefits such as waterfowl habitat production.   

Task 4-2:
Provide project monitoring data to involved agencies and interested citizens.

Monitoring data will be analyzed, processed, and presented in an annual report prepared by CEDA, NPT, and WCI.  The report will contain all relevant field data, including pre- and post-project cross sections, pebble counts reflecting deviations in distributions, longitudinal profiles (pre and post years), habitat analyses, and population estimates.  The annual reports will assess the biological, physical, and chemical responses to the restoration activities.  

Task 4-3: 
Publishing project data in applicable peer-reviewed journal.

CEDA, NPT, and WCI will coordinate with IDFG on submitting project data and reports to peer-reviewed journals for publication.  Results of the monitoring program will be submitted to professional journals for publication.  Example journals include Environmental Management, Restoration Ecology, American Water Resources Association, and Transactions of the American Fisheries Society.
Task 4-4: 
Lessons for adaptive management.

Project monitoring data will be evaluated and used to adaptively manage future restoration projects prescribed for the stream.  Structures preferentially selected by anadromous fish will be replicated in future projects, while other techniques that are responded to negatively will not be repeated.

g. Facilities and Equipment
The heavy equipment subcontractors who will be hired by CEDA to implement the restoration projects will provide necessary construction equipment.  Necessary equipment will include excavators with hydraulic thumbs, loaders, dump trucks, CAT D8 bulldozers, and off-road trucks.  In all cases dealing with streams, equipment should be new or in such a maintained condition to insure that no contamination can occur due to fuel, oil, or hydraulic leaks.  All equipment will be cleaned prior to arrival at the job site to eliminate the risk of spreading whirling disease and noxious weeds.  The equipment operator(s) will have appropriate supplies on hand (such as absorbent pads and booms) to address petrochemical spills and leaks. 

NPT and WCI either own or may purchase appropriate equipment necessary to execute the Restoration Project.  

CEDA will administer the project from their Lewiston, Idaho facility located at 1626 6th Avenue North.  The administration of this project will require one half of a full-time-equivalent (0.5 FTE) and travel costs to the projects locations.  The Project Administrator will be Eric Phillips or his designee. Administrative costs are detailed in Section 4 and again in Section 8 of this proposal.
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Section 10 of 10. Key personnel

APPLICANT INTRODUCTION:

Clearwater Economic Development Association (CEDA) is a nonprofit corporation of local governments and community organizations. CEDA was designated as an Economic Development District in 1968 by the U. S. Economic Development Administration for north central Idaho (Clearwater, Idaho, Latah, Lewis, Nez Perce counties). CEDA is governed by a Board of Directors consisting of representatives from units of government, the Nez Perce Tribe, the private sector and various community groups.  The purposes of CEDA are to assist local governments in seeking effective solutions to area-wide problems; to provide a forum for policy development; to provide community planning, program management and business development assistance; and to serve as a coordinating link between city, county, regional, state, and federal agencies.

CEDA has consolidated their efforts with the Lawyer Creek Project Partners (City of Kamiah, Idaho County, Lewis County, Nez Perce Tribe, others) and is spearheading this project with the assistance of the Nez Perce Tribe and Water Consulting, Inc (WCI).  The qualifications of key personnel from CEDA, Nez Perce Tribe and WCI are listed below.

Eric Phillips - CEDA, Development Director and Lawyer Creek Project Manager

Mr. Phillips provides planning, project development and financing services to CEDA members. In addition, Mr. Phillips is also a certified grant administrator and provides administration services for grant-funded projects. Mr. Phillips has worked with communities in the region for the past eight years. Mr. Phillips returned to CEDA in mid-1999 after working for the organization for two years in the early 90's. Before returning to CEDA, Mr. Phillips was employed for five years in the consulting engineering field, where he worked with communities in north central Idaho and eastern Washington in a project development and financing role. Mr. Phillips has a B.S. in Communication and Political Science as well as an M.S. in Public Administration from the University of Idaho.

Master of Science - Public Administration

University of Idaho

Moscow, Idaho

Bachelor of Science - Communication and Political Science

University of Idaho

Moscow, ID

Nez Perce Tribe Team Members Include:

Ann Storrar - Watershed Planner

Ms. Storrar has over 9 years experience in the fisheries field with the U.S. Forest Service serving on the Payette National Forest, the Nez Perce National Forest, and most recently with the Nez Perce Tribe.  Ms. Storrar’s additional experience includes R1/R4 Stream Habitat Surveys, stream monitoring projects, stream habitat data gathering for Beneficial use Reconnaissance Project.  Most recently Ms. Storrar has participated in the TMDL development for Nez Perce reservation waters, assisted in water quality monitoring and management plans, conducted watershed and environmental assessments, and assisted in the development of watershed restoration plans.

Master of Science - Fisheries

University of Idaho

Moscow, Idaho

Bachelor of Arts- Biology

University of Idaho

Moscow, Idaho

Jefferson Davis - Fisheries Biologist

Mr. Davis has over 5 years of experience in the field of environmental sciences.  Mr. Davis has been employed as a fisheries biologist with the U.S. Forest Service on the Payette National Forest and Nez Perce National Forest.  While with the Nez Perce Tribe, Mr. Davis has worked extensively with the NPT Water Resources Division as a crew leader and fisheries technician.  Mr. Davis is an experienced electrofishing crew team leader and participates in other NPT water resource projects.    In addition, Mr. Davis has experience in surveying, water quality monitoring, and slope stabilization methods. 

Bachelor of Science – Environmental Sciences

University of Idaho

Moscow, Idaho 

WCI Team Members Include:

Clint Brown – WCI, Senior Hydrologist / Hydrogeologist

Mr. Brown has over 12 years of experience in the field of hydrology and hydrogeology. His experience was obtained as a graduate fellow at Utah State University and as a consultant (WCI) primarily in the design and implementation of stream restoration projects, and watershed and fisheries evaluations.  Other experience includes water rights adjudication, expert witness preparation and testimony, and teaching seminars in stream evaluation and restoration techniques.   WCI was contracted to perform and oversee a significant portion of the work associated with an EPA Grant awarded to the Montana Department of Environmental Quality (DEQ).  This project included the collection, analysis, and summary of the macroinvertebrate sampling, synoptic water sampling to ascertain the water quality of the Bitterroot River watershed under various flow regimes, an assessment Bitterroot River tributaries, and a detailed (Rosgen-Level III) assessment of one reach for each delineated tributary.  

Master of Science - Geology/Hydrogeology
Utah State University

Logan, Utah

    

Bachelor of Science - Geology

East Texas State University

Commerce, Texas
Dean's List

Mr. Gary T. Decker – WCI, Senior Hydrologist

Mr. Decker of has over 23 years of experience as a professional hydrologist with the US Forest Service and 7 years experience as a consultant primarily in design and implementation of stream restoration projects.  His experience includes watershed and fisheries evaluations for a variety of projects, including: timber sales, grazing, mining exploration, reservoir construction, highway relocation, water development, ski area expansion and development.  He has designed watershed and stream restoration projects for streams damaged from all the above impacts, including fisheries habitat improvement.  Other experience includes water rights adjudication, expert witness preparation, hydraulic and potable water system design and improvement, and teaching seminars in stream evaluation and restoration techniques.
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Introduction

Altered and degraded riparian areas have adversely impacted streams throughout the West.  Montana river systems exemplify the transformation of natural fluvial ecosystems to unstable and “simplified” aquatic environments.  Riparian habitat alterations contribute to widespread declines of inland native fishes and often favor exotic species.  Natural channel design philosophy (NCDP) aims to restore natural channel stability, or dynamic equilibrium, and habitat to impaired streams.  Streams in dynamic equilibrium are generally more biologically productive, providing higher quality and more complex habitat than altered or unstable streams.  This philosophy requires a multidisciplinary approach to stream restoration along with an understanding of historical riparian land use.  As a basis for habitat restoration, the Rosgen Stream Classification System (RSCS) and NCDP methods strive to reinstate natural channel form, function and dynamic equilibrium (Rosgen 1994; Rosgen 1996).  Although Rosgen methods are often criticized as overly-simplistic, this interpretation is often based solely on the RCSC.  When properly applied, NCDP methods provide a robust, widely tested, and well-accepted approach to the design of natural channels that can successfully meet habitat restoration objectives and survive extreme flood events (Schmetterling and Pierce 1999).  In addition to meeting natural channel and fisheries objectives, this process requires compatible riparian land-use practices.

NCDP is the foundation for developing a naturally stable channel design and meeting habitat restoration objectives.  The RSCS reach characterization is core to this methodology and in its rudimentary form, categorizes streams into one of eight primary stream types (Rosgen 1996; Bain and Stevenson 1999).  However, the RSCS is only an initial step to a complex protocol for temporally evaluating bank stability, sediment availability and transport, and riparian condition.  Geomorphic indicators (bankfull channel), prediction (reference reaches and dimensionless ratios), and method validation (regional curves) define naturally functioning channels.  NCDP focuses on restoring geomorphic characteristics while incorporating fish habitat structures composed of native materials in natural arrays that better replicate native salmonid habitat as necessary for restoring inland fish populations. 

NCDP METHODOLOGY

Assessment and Evaluation 

Assessing the stream at multiple scales is the initial step of the NCDP.  Describing stream valley morphology and channel patterns from time-series aerial photographs provides watershed characterization.  The watershed’s natural condition and the anthropogenic impacts on the stream can be quantified by measuring flows, sediment transport, and debris movement.  Anthropogenic impacts (e.g. silviculture) alter the natural watershed condition.  A broad-scale quantitative watershed-level investigation is essential for predicting a restoration project’s limitations, risks, and potential.

At the reach level, stream geomorphology and fish habitat are quantified by field data collection in both project and reference reaches.  The reference reach should be naturally functioning, provide optimal fish habitat, and serve as a model for the design channel.  “Bankfull” indicators and other geomorphic variables are measured in both reaches and are fundamental to the NCDP.  Bankfull elevation, a geomorphic indicator signifying the point of incipient flooding, coincides with the stage above which the stream accesses its floodplain or flood-prone area (Rosgen 1996).  By doing the work that creates the average morphologic channel characteristics, bankfull discharge forms and maintains the channel over time (Dunne and Leopold 1978).  

NCDP begins with a rigorous multi-scale data collection that quantifies channel shape, pattern, and gradient (Rosgen 1996).  Riparian health, instream habitat, and fish population surveys, along with measurements of discharge, sediment, and bed and bank stability, permit the assessment and evaluation of existing and potential channel conditions as well as biological attributes of the project. 

Data Synthesis and Design 

Successful natural channel design must include all aspects of dynamic equilibrium.  Channel pattern (plan view characteristics), dimension (channel size and shape), and profile (longitudinal elevations and gradients) are measured.  Appropriate designs may include creating aquatic habitat, prescribing a revegetation plan, and constructing an appropriate floodplain.  

Synthesizing reference reach field data and incorporating regional stream information helps identify design channel parameters.  Regional data and dimensionless coefficients collected by Rosgen (1994) and others, help predict channel attributes relative to the watershed area and bankfull characteristics.  Watershed discharge, sediment entrainment, and bankfull channel cross sections are then hydraulically modeled to validate bankfull discharge.  Design dimensions are developed relative to bankfull discharge. Comparing design dimensions to dimensionless coefficients and a reference reach database further validates the design.  

The final restoration design developed with NCDP seeks to mimic a stream in dynamic equilibrium with its watershed, and provides a diverse and complex channel capable of conveying flows, transporting sediment, and integrates essential habitat features related to native fish recovery goals.  

Implementation

Restoration design implementation is critical yet often overlooked.  A comprehensive design is only successful if accurately constructed with acute attention to detail and elevational control.  Whole trees, rootwads, rock, shrubs, and other woody debris should be collected locally from the floodplain or a nearby source to reduce project costs and importation of foreign species.  An experienced practitioner is responsible for determining the types of structures required to meet restoration goals.

Vegetation colonization through mature shrub and sod mat transplanting, as well as other revegetation efforts, along with woody materials and rock provide immediate fish habitat and temporary bank stability.  These structures allow for shrub colonization which, when established, provides for long-term dynamic equilibrium and habitat complexity.

Discussion and Conclusion

Historic channel modifications simplify and degrade natural channels and habitat necessary for sustaining native species.  While Rosgen’s methods provide a template for restoring natural channel features to impaired streams, stream restoration based on NCDP must include site-specific habitat and fisheries considerations.  Reference and project reach data may provide a treatment and control for riparian health, habitat, and fish population studies related to a restoration project.  Inclusion of this information helps identify limiting factors and define fisheries objectives.  A competent practitioner must recognize the physical and biological potential of a stream and the environmental constraints to properly develop and implement a restoration plan.  

Other design methods have and will be promoted in the future.  Typically, these methods rarely use appropriate native materials and are often over-engineered (hardened with rock) or are based on computer models.  It is unlikely these techniques would withstand critical multi-disciplinary scientific review.  

NCDP techniques are available to the scientific community, and continue to evolve through professional discussion, data sharing, and project monitoring.  Restoring dynamic equilibrium to impaired streams, while mimicking natural processes and habitat features is a successful method for restoring inland native fish habitat in altered and degraded streams.
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Figure 1:  The Clearwater River Subbasin with the Lawyer Creek watershed inset.
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