ISRP Comment/Question: Do not fund.  This is not a scientifically justifiable proposal.  An audit of both scientific accomplishments to date, and project expenditures should be conducted before any consideration is given to further expenditure of Program funds on this project.

Response: The ISRP review raises a number of significant issues that are of critical importance, not only to the Lower Red River Meadow Restoration Project, but also to the entire regional strategy related to river restoration and the recovery of salmonid populations. 

The “normative river” concept was articulated by the Independent Science Group (ISG, 1996; ISG, 1999) as the conceptual foundation for the Columbia Basin Fish and Wildlife Program (NPPC, 1994) actions. The approaches that underlie this concept are integrated into the restoration of Red River at both the watershed and stream reach scales.  Habitat improvements at the watershed scale are addressed by way of changing land management practices (Nez Perce National Forest Plan, USDA, 1987) and at the stream reach scale through implementation of riverine-riparian habitat restoration such as the Lower Red River Meadow Restoration Project.

Overall, the field of ecological restoration is dynamic.  New ideas and scientific findings in the past few years have contributed to rapid changes in the philosophy of river restoration and available tools.  We recognize that different philosophies exist and can generate considerable debate.  This project will document the successes and challenges of designing and implementing restoration features using the normative river concept.  In this manner, the sponsors plan to contribute not only to the salmonid recovery effort in the Columbia River Basin but also to the advancement of the science of ecological restoration and to the development of regional guidelines and recommendations for restoration of river ecosystems and salmonid habitat.

ISRP Comment/Question: This project is intended to enhance fish and wildlife habitat in the Snake River Basin.  It should have proceeded based on assessments of successes or failures of similar projects elsewhere such as the Bear Valley Creek restoration project of the 1980’s.
Response: It was understood from the original proposal (1993) that this project’s solution for stream stabilization and fish habitat enhancement was unique to this region and that no other projects were currently operating under this “soft engineering” restoration philosophy.  

The project team represents experience on at least 200 restoration/enhancement projects of river and wetland systems throughout the US and Europe.  Data, philosophy, and selection of design and success criteria from these systems, as well as local experience from the Technical Advisory Committee (TAC), Nez Perce Tribe (NPT), and US Forest Service (USFS), has figured prominently throughout the design process. 

The rare, prime meadow habitat areas within the Red River drainage are almost exclusively privately owned.  When one of the four parcels in the lower meadow came up for sale, BPA, IDFG, Rocky Mountain Elk Foundation, Trout Unlimited, and National Fish and Wildlife Foundation realized a unique opportunity for fish and wildlife habitat protection and restoration and moved quickly to collectively purchase the parcel.  The parcel, now the Red River Wildlife Management Area (RRWMA), offered facilities to become a conservation education center providing both outdoor and indoor classroom experiences for students of all ages.  Several groups have used the facilities during the past few years.  The site is gaining popularity as evidenced by additional support and interest in these educational opportunities from the Charles DeVlieg Foundation, the Grangeville School District, Communities Creating Connections, Inc., University of Idaho, and others.  Our restoration project is serving as an outdoor classroom and model/demonstration, not only for students but for local landowners as well, to learn about the benefits of restoration and the importance of wise watershed management.  Successes on the RRWMA may convince other landowners to participate in some form of restoration or to change land use management, thus expanding and linking restoration efforts throughout the entire watershed.

This project is a full-scale enhancement and stabilization of a river channel.  Although this approach is not applicable to all sites, there are relatively few projects of similar scope that attempt to increase sinuosity and stabilize the channel over an extended reach.  A light touch or natural recovery (passive) approach is less controversial, less expensive, and easier to permit.  However, a pre-project review by an interdisciplinary team of experts (Brunsfeld et al., 1996) determined that a passive restoration approach would have limited success in establishing native riparian vegetation within a reasonable time frame and questioned if the vegetation would establish at all.  This determination was based on pre-existing ecosystem conditions in the meadow including lack of native seed sources, reduced number of out of channel flooding events, competition from exotic herbaceous plants, and mid-summer water tables below the root zone of the once prevalent native, woody vegetation.  Active grazing on the RRWMA was eliminated in 1993 and, to date, visual evidence of natural recruitment of woody vegetation is essentially nonexistent.  The team agreed that channel modifications that raise the water table would be required to establish soil moisture conditions necessary to support extensive native riparian plant communities similar to those that existed historically.  In the long-term, the evolution of overhanging vegetation and dense, fibrous root systems will enhance fish habitat by providing shade and cover, stabilizing eroding streambanks, and supplying food for aquatic insects.

The members of the project team are cooperating with several related projects to evaluate and document results of varying restoration philosophies in an effort to provide additional scientific information.  For example, in a collaborative effort (funded independently from Red River), the Nez Perce Forest, Nez Perce Tribe and the University of Idaho are undertaking a comparative study of three restoration projects within the SF Clearwater drainage that have utilized different philosophies:

1.
Red River Upper Meadow (Mullins Ranch) - a ‘classification’ design.

2.
Red River Lower Meadow (RRWMA) – a soft approach that attempts to restore the channel to a natural meandering configuration with minimal ‘hard’ stabilization and relies on natural processes to restore channel form and function.

3.
Meadow Creek (McComas Meadows)– a natural recovery (removal of grazing and minor floodplain structure).

ISRP Comment/Question: If fish runs are restored to Red River, does the restored section contribute more smolts (and other plant and other species’ abundances) to the outmigrant population than similar areas that were left to “heal” on their own?   

Response: The conceptual foundation for the Red River project is derived from the same operating principles as the Independent Science Group’s Normative River Concept, namely riverine geomorphology, riverine ecological theory, an understanding of salmonid life histories, and salmonid habitat requirements (ISG, 1999).  The lower Red River was physically straightened and the riparian vegetation eliminated by dredge mining and grazing or in an attempt to maximize pasture area in the meadow.  The incised reach with increased gradient would not be expected to “heal” on its own until a time frame that spans centuries.  The Red River project restores the physical and biological processes of the river/wet meadow ecosystem to promote the evolution of dynamic equilibrium and facilitate the development of critical spawning and rearing habitats.

A fundamental principle of the project is to increase spawning and rearing habitat in a drainage where this type of habitat is currently very limited.  The sponsors saw the first fish response to improved habitat in 1997, when returning adults built 10 redds in historic meanders that were reconnected in 1996.  This was immediate and conclusive evidence that the project is providing additional critical habitat.  Aside from this immediate feedback, a comprehensive monitoring program tracks the restoration of the stream channel and instream and riparian habitat over a long term period.  

The sponsors recognize that fish migration to spawning tributaries (and therefore, the number of redds) in any given year is highly variable due to the influences of downstream conditions.  Because of these circumstances, a direct relationship between the restoration activities and trends in fish populations and redd counts is difficult to assess.  One major assumption is that restoring stable, historic river channel sinuosity, geometry, sediment transport regime, and riparian vegetation will result in an increase in the quantity, quality, and diversity of instream habitat for anadromous and resident fish.  In turn, improved spawning and rearing habitat conditions are expected to increase the number of salmon spawners (and redds) in the restored reaches and improve the health and survival rates of fry and juveniles.  Increased offspring survival means greater numbers of salmon and steelhead juveniles that begin their migration to the ocean from Red River.  The majority of the monitoring parameters are measurements of physical characteristics directly related to high quality spawning and rearing habitat of key species.

IDFG monitors fish population density, composition, and number of salmon redds in the Red River and other drainages within the SF Clearwater Subbasin.  These results are documented in the monitoring reports and trends will be trackable over time to make comparisons between pre-restoration data to post-restoration data.  The sponsors expect to document a long-term trend of increasing numbers of chinook spawning in Red River, larger populations of chinook and steelhead juveniles, larger percentages of total species composition comprised of chinook and steelhead juveniles, and increased survival rates of fry and juveniles using the project area.

ISRP Comment/Question:  The watershed is still being grazed and logged – project proposes a major structural solution without addressing ongoing land management activities.  Logging roads and mining have resulted in sediment loads that diminish the Red River’s potential prospect of becoming a major spring chinook and steelhead production stream – Is information available comparing the sediment yield of this basin with others not having the same management history?  Then, an argument should be made as to how sediment load reductions could or will be achieved.  

Response: The principal water quality parameters of concern in the lower Red River meadow are water temperature and sediment.  Red River’s sediment yield is approximately 24% above natural conditions, the highest of all the SF Clearwater tributaries.  Water temperatures in the meadow are elevated in the summer months due to the wide, shallow low flow channel and lack of riparian vegetative cover.  Both of these conditions reduce fish habitat quality in the meadow and the watershed as a whole.

The Nez Perce National Forest (NPNF) and the Lower Red River Meadow Restoration Project are addressing these issues together.  The project focuses on solutions at the local, reach level by reshaping channel cross-sectional shape and planform alignment and planting native riparian vegetation to 1) decrease width to depth ratios, 2) increase sinuosity, 3) stabilize stream banks, 4) reconnect floodplain function, and 5) provide overhanging vegetation and stable undercut banks.  The NPNF has implemented habitat improvements in both riparian and upland areas of the watershed for several years.  Since 1984, BPA and the NPNF have focused restoration activities on critical habitats within the watershed using bank stabilization techniques, fencing, and vegetative plantings (Baer et al., 1990; Siddall, 1992).  In 1987, the lower Red River area of the watershed was estimated at 50 percent of its habitat potential (USDA, 1987).  The NPNF fishery/water quality objective for the Red River watershed, as outlined in the Forest Plan, is to restore the watershed’s habitat potential to 90 percent.  The NPNF will continue habitat enhancement work initiated in the early 1980s, both in channel and in upland areas, to achieve overall recovery of the watershed.  Road stabilization is a major component of upland work.  Since 1990, new road construction and timber harvest have decreased significantly in the watershed (Nick Gerhardt, USFS, personal communication, 1999).  

ISRP Comment/Question: Why does this particular reach of 4.4 miles represent a “bottleneck” to production in the watershed?  Is this a priority area for this kind of investment?

Response: A detailed watershed assessment that targeted the restoration of the lower meadow as a priority did not exist prior to project initiation in 1994.  However, several documented sources agree that the potential for high quality fish habitat exists within the Red River drainage and its meadow reaches, in particular.  

For example, the Clearwater River Subbasin Salmon and Steelhead Production Plan (Nez Perce Tribe and Idaho Department of Fish and Game, 1990) was developed, as directed by the Northwest Power Planning Council (NWPPC, 1987).  Each of the 31 subbasins in the Columbia River Basin were to establish strategies that, together, would achieve the Columbia Basin Fish and Wildlife Program’s (NWPPC, 1987) goal of doubling salmon and steelhead production in the Columbia River.  The recommended strategy for the Clearwater River Subbasin is comprised of several actions, including acquiring private lands to protect significant anadromous fish habitat and to implement habitat improvement projects to improve degraded conditions in the Red River drainage.

The upper and lower Red River meadows are two of only five sites within the entire Red River drainage characterized by low-gradients and possess the potential for high quality chinook and steelhead habitat (Dave Mays, Fisheries Biologist, Nez Perce National Forest, personal communication, 1997).  

Although currently in a degraded condition, the Red River watershed is classified as a “historic stronghold” for bull trout, naturalized spring chinook salmon, steelhead trout, and westslope cutthroat trout.  Red River has a very high habitat potential for bull trout, spring chinook salmon, and westslope cutthroat trout and a high habitat potential for steelhead trout (USDA, 1998). 

“Restoration of this watershed is necessary to stabilize existing populations, along with providing the best opportunity for a long term population source area in the future . . . .[The] riparian and instream processes need to be restored in some areas, primarily in the meadow sections. . . .  The aquatic restoration in this watershed needs to proceed as quickly as possible . . [since] . .it would take a sustained effort over many years to restore the aquatic function of Red River.  . . .This watershed contains a disproportionately high amount of the aquatic potential in the subbasin.” (USDA, 1998).

The South Fork Clearwater River Landscape Assessment (USDA, 1998) recommended that the first step in the Red River watershed restoration effort should be the completion of an Ecosystem Analysis at the Watershed Scale (EAWS) and considered this recommendation a high priority from an aquatics perspective.  The Nez Perce National Forest has plans to complete the EAWS for Red River in 2000 or 2001.

The team concurs that watershed management is an essential component of any river enhancement plan; however, many management actions take several years to become effective – even if it is possible to influence large areas of the watershed.  This issue will be addressed by the USFS in their watershed assessment.  The approach adopted here provides more immediate benefits until the land-use planning program is put in place.

ISRP Comment/Question: Difficult to identify or assess the project’s achievements to date.  There is considerable concern about the high cost and uncertain biological effectiveness.  The project is of questionable benefit to fish and wildlife.  There is nothing in the proposal indicating that any real habitat improvements will result from this project.

Response: Several pre-project analyses were completed that documented existing conditions in the meadow, including Stream Habitat Reconnaissance Survey [Pocket Water Inc. (PWI), 1994a], Evaluation of Stream Temperatures (PWI, 1994b), Cultural Resources Survey (Luttrell, 1995), Project Restoration Design Criteria (River Masters Engineering, 1995), Pre-project Environmental Assessment [Bonneville Power Administration (BPA), 1996], and Analysis of Baseline Conditions and Restoration Alternatives (Brunsfeld et al., 1996).

Specific fish and wildlife habitat features/improvements that will result from the restoration design and implementation include increased number and depth of pools, increased number and area of pool-riffle sequences, reduced stream bank erosion rates, increased bank stability, reduced local and downstream suspended sediment levels, enhanced quality of the fish microhabitat, environment toward depth, velocity, substrate size, temperatures, and percent fines preferred by chinook salmon and other salmonids, development of overhanging vegetation and stable undercut banks, increased leaf , litter, and twig fall providing a source of nutrients for aquatic insects and instream woody debris, reduced percentage of surface fines in spawning gravels, enhanced floodplain function and soil moisture conditions conducive to the establishment and sustainability of native wetland and riparian plant communities, increased width and density of woody, riparian corridor, and increased wetland, off-channel, and open water habitat.

A comprehensive, post-construction monitoring program was established early in 1997 as a coordinated effort among project participants with a wide variety of expertise.  The monitoring plan includes specific monitoring parameters, methodology, and performance criteria chosen to assess the attainment of project goals and objectives (summarized on pp. 23-25 of the FY2000 Funding Proposal).  The monitoring program was reevaluated in early 1999 and adjustments were made to refine methods and performance criteria based on results and experiences in 1997 and 1998.

The monitoring program collects data on various channel processes and functions necessary to achieve dynamic equilibrium and restore critical habitat including channel planform and dimensions, bank erosion, pool/riffle sequence, residual pool depth, micro-habitat features, riparian community vegetation transects, temperature, substrate composition, and percent fines. 

Two years of post-construction monitoring have been completed for Phase I restoration and one year has been completed for Phase II.  The majority of parameters related to fish and wildlife habitat improvements are measured over the long-term, since the evolution of the lower Red River meadow ecosystem into a state of dynamic equilibrium and the establishment of dense, overhanging riparian vegetation will occur over several years to a decade or more.  The sponsors recognize that one or two years post-restoration is too soon to expect extensive establishment of high quality and diverse habitat conditions.  Nearly all restoration/enhancement features are in an evolving state, as expected in this early post-restoration stage, and majority of the long-term data collected to date provides a post-restoration baseline.  The University of Idaho and IDFG plan to continue monitoring past project completion for research purposes and public/agency/scientific information.  Long-term operations and maintenance will be funded by IDFG.

Short-term and preliminary long-term data are encouraging (see pp. 3-4, 19 of FY2000 Funding Proposal).  Reconnecting historic channel meanders and constructing new meanders in Phases I and II increased the sinuosity from 1.7 to 2.8 and decreased the channel gradient from 0.26 percent to 0.16 percent.  An increase in channel length of 2,645 feet increased the area available for fish habitat by approximately 50 percent.  Both the number of pool/riffle sequences and residual pool depths increased by approximately 60 percent.  The overall survival rate of herbaceous and woody riparian plantings after the first year equaled 83 percent, well above the established performance criteria of 50 percent.  Returning adults built 10 redds in historic meanders that were reconnected in 1996, and portions of several restored reaches are meeting the evaluation criteria for spawning and rearing habitat.

Comprehensive monitoring results are contained in annual monitoring reports (PWI, 1998, 1999) that can be provided to any reviewer interested in obtaining more detailed documentation of progress to date.

ISRP Comment/Question:  This project requires a comprehensive review.

Response: The policy of the Technical Advisory Committee and the project team encourages scientific debate on all aspects of the design philosophy, performance criteria, implementation procedures, and monitoring methodology.  The project is subject to frequent and ongoing reviews at several levels:

1.
The project’s COTR (Ms. Allyn Meuleman) attends all TAC committee meetings and biannual, on-site field reviews to provide administrative and technical guidance and oversight.

2.
The Idaho County Soil and Water Conservation District (ISWCD) Board of Supervisors (project sponsor) focuses on the efficient use of public funds.

3.
The interagency and Tribal Technical Advisory Committee evaluates land use management and regulatory issues, performance of enhancement features, conceptual and final designs, and monitoring results.

4.
Periodic comments from visiting professors, for example, Dr. A.W. Minns, Technical University of Delft, or from participants in short courses held at the RRWMA ensure validity of scientific approaches.

These rigorous reviews at multiple levels have resulted in several, significant beneficial changes in the project, for example: 

1.
Change in overall management structure to a more effective and ecological approach.

2.
Clear delineation between engineer designer and contractors responsible for implementation to increase cost effectiveness by requiring multiple reviews from biological, engineering, and constructability perspectives.

3.
Inclusion of the University of Idaho (for the use of their hydrologic and geomorphic design models and their ability to undertake long term monitoring at the site in future decades).  This is compatible with one of the goals to turn the site into an outdoor laboratory and classroom.

Throughout the entire project, debate on the philosophy of the design and the results of the performance monitoring has been encouraged.  A careful record of comments and recommendations has been maintained and plans include developing a summary of lessons learned into guidelines for similar restoration projects in the region.  The participation of the ISRP or ISRP representatives as active participants or passive observers in the workshops, short courses, and TAC meetings focusing around the Red River are welcomed strongly. 

ISRP Comment/Question:  The project cost requires further justification.  Compared to other similar channel restoration projects, the costs seem very much out of line – justification for the unusually high costs should have been provided.  
Response: The sponsors use a “soft engineering” or natural river restoration philosophy that restores the natural physical and biological processes to return the stream to a state of dynamic equilibrium, minimizing the use of rigid, unnatural bank stabilizing structures and the need for future human intervention.  A significant amount of coordination, communication, and cooperation between agencies, organizations, and consultants is necessary to interpret modeling scenarios, produce conceptual design alternatives, monitor and evaluate constructed phases, apply adaptive management to improve future designs, and disseminate information and experiences.

Recognizing that an accelerated recovery approach requires more planning and consensus-building, the ISWCD ensures that the focus remains on implementation by insisting that at least 50 percent of the total project cost MUST go ‘into the ground’ directly.  The remaining costs fund the extensive TAC reviews, design modifications, monitoring, interpretative facilities and education/public outreach.  

The project is based on applying an adaptive management strategy, rather than constructing a complete meadow of new meanders.  Monitoring data from each phase has been used to refine the design for subsequent phases.  The detailed monitoring program has allowed later phases of the project to be designed much closer to a condition of ‘dynamic equilibrium.’

The project’s in-channel work window is limited to six weeks per year to reduce disturbance to salmon and steelhead spawning and rearing activities.  A high degree of coordination, effective planning, and efficient use of resources is key.  A project becomes more expensive when only a short reach of river channel can be restored in any given field season.  

Water quality standards must be upheld during construction requiring erosion control and suspended sediment mitigation procedures and continuous turbidity monitoring that provide immediate feedback to the construction crew on the effectiveness of their best management practices.

Intensive planting methods are necessary immediately after each new channel section is restored.  Raw stream bank soils, exposed by reconstruction activities during the field season, are extremely vulnerable to the erosive forces of flood flows during the following spring. Both native seed and seedlings vegetation is planted immediately after restoration work to stabilize these raw soils.  A limited amount of precipitation occurs in the summer months at lower Red River meadow requiring fertilization and irrigation to establish vigorous vegetative and root growth before the end of the growing season.  These aggressive planting, fertilization, and irrigation practices are implemented only for a short time, immediately following construction during the first field season, and necessary to provide the highest degree of soil stabilization prior to the onset of the spring flood flows.  In subsequent years, the native vegetation becomes self-sustaining as the channel reconstruction improves hydrologic conditions conducive to their survival.

There are relatively few projects of similar scope that attempt to increase sinuosity and stabilize the channel over an extended reach.  Examples will be provided directly to NPPC.  Additional examples can be provided from other regions or states but are highly variable and not directly comparable given different environmental and political constraints.  For example, typical costs in California for restoration similar to ours can run as high as $1,000.00 per linear foot (Guinon, 1989). 
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