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1. ISRP Comment: Habitat projects must be based on watershed assessments and an Ecosystem Analysis at the Watershed Scale (EAWS) is not planned for completion until 2003.  The EAWS should be done sooner and the project should be funded only for the EAWS until that component is finished.
Project Response:

1) The importance of the EAWS in providing a context for restoration projects is recognized and acknowledged.  Detailed watershed assessments were not required as prerequisites for habitat projects when the original proposal was written in 1993 and have been emphasized as a priority only in the past few years, following the ISRP review of the NWPPC’s Fish and Wildlife Program. In the specific case of Red River, there has been sufficient previous inventory and assessment work done that the team is confident that the proposed project is a high priority within the watershed and within the South Fork Clearwater subbasin.  As noted in the current ISRP comments, our proposal describes several documents (pp. 11-12) that targeted the restoration of Red River’s aquatic habitat (several documents specifically target the lower meadow) as a priority, both prior to and after, the Lower Red River Meadow Restoration Project’s (LRRMRP) initiation in 1994 including: 

· Nez Perce National Forest Plan (USDA Forest Service, 1987).

· Clearwater River Subbasin Salmon and Steelhead Production Plan [Nez Perce Tribe (NPT) and Idaho Department of Fish and Game (IDFG), 1990].

· Memorandum of Interagency Agreement for the Little Ponderosa Ranch (BPA and IDFG, 1994).

· Integrated Scientific Assessment for Ecosystem Management in the Interior Columbia River Basin (Quigley et al., 1996).

· South Fork Clearwater River Landscape Assessment (USDA Forest Service, 1998)

· Aquatic Restoration Strategy (USDA Forest Service, 1999).

· Red River Wildlife Management Area Plan (Idaho Department of Fish and Game, 1999).

The emphasis and priority on restoration of these meadow habitats is based on the following:

· Historically, Red River drainage was very important, from an aquatics perspective, because of the meandering channels associated with the meadow reaches. Spring chinook salmon and steelhead prefer these low-gradient, sinuous reaches for spawning and rearing habitat. 

· Of the three meadows in the mainstem Red River, the lower meadow is in the most degraded condition, having been impacted by channelization, dredge mining, and livestock grazing.  The lower meadow, however, has the highest potential for restoration since this meadow is the largest and contains the greatest length of stream channel (8.8 km).  The middle meadow (containing 2.7 km of stream channel) has been impacted by grazing and a limited amount of channelization and has received some habitat improvements; the upper meadow (6.8 km) is in fairly good condition. Neither has been dredge mined.  Therefore, the upper two meadows are of a lower priority compared to the lower meadow (Jody Brostrom, IDFG Regional Fishery Biologist, personal communication, 2001).

· Stream surveys, biological inventories, and accumulated knowledge of the Red River watershed consistently point to the meadows in the vicinity of the Red River Wildlife Management Area (site of Phase I-IV, LRRMRP) as crucial for spawning and rearing of chinook salmon and steelhead within the watershed.  The potential for aquatic habitat in the meadows is very high and existing conditions are such that recovery is feasible.  Thus, the priority for restoration of habitat within meadows is high, relative to other needs in the watershed [Nick Gerhardt, Hydrologist, Nez Perce National Forest (NPNF), personal communication, 1999; Jody Brostrom, IDFG Regional Fishery Biologist, personal communication, 2001].

· Historic, numerical data on fish populations in the Red River drainage are unavailable. However, of the four major drainages in the upper South Fork Clearwater, that have been impacted by land use activities, Red River has the highest smolt capacity for chinook and steelhead based on present conditions (Table 1).  Therefore, Red River has the capability of producing much more with habitat improvements.  Since the Red River’s lower meadow is the largest meadow in the Red River drainage, it would follow that improving habitat here would provide a big benefit (Jody Brostrom, IDFG Regional Fishery Biologist, personal communication, 2001).

Table 1. Comparisons of smolt capacity in the four major drainages of the upper South Fork Clearwater River basin, using the smolt density model developed in 1989 (Smolt Density Model, 1989, obtained from Streamnet, 2001).






Chinook Salmon
Stream
Smolt Capacity
% of SF Clearwater Total


American River
147,136
15


Crooked River
127,622
13


Newsome Creek
116,284
11.8


Red River
280,299
28.6






Steelhead
Stream
Smolt Capacity
% of SF Clearwater Total


American River
21,323
9.4


Crooked River
22,163
9.7


Newsome Creek
25,880
11.4


Red River
44,715
19.7






2) Fully functional wet meadows are a depositional environment for fine sediments, since high flows spread across the meadow and wetlands.  A higher proportion of the sediment transported  close to the surface of the river is distributed across the floodplains and deposited in depressions, wetlands, and the vegetated meadow.  Since the channel is incised the frequency of overbank flows is reduced.  If the meadow function is restored, the meadow will help reduce the effects of upstream sediment producing land use practices that will take considerable time to fix (for example the effects of historic clear-cutting).

3) Several agency representatives contributing to the EAWS have been active in the Red River Technical Advisory Committee (TAC) for the past 8 years.  The importance placed on the habitat potential of the Red River meadow reaches and the comparative smolt capacity of the Red River drainage itself, suggests that the high priority placed on the lower meadow restoration will likely remain after the EAWS is complete.  Continuing with the work of the LRRMRP will provide more immediate benefits until the watershed planning program is put into place.  

4) Landowners adjacent to the Red River Wildlife Management Area (RRWMA) (site of Phases I-IV) are currently interested in conservation easement opportunities.  The concept of conservation easements has been developed over several years with adjacent landowners and a small amount of money was set aside in the 2001 budget to initiate acquisition of easements.  Formal negotiations are underway with one landowner and this proposal will extend the length of channel in the meadow that will be protected in perpetuity.  The project team has worked with the landowners to develop trust and after observing the restoration improvements at RRWMA for several years are now interested in extending the program onto their land in the meadow.  Any delay may increase the risk of landowners losing interest and in turn, the opportunity for completing the restoration work on the entire lower meadow.

5) The importance of securing easements on private lands for restoration work was emphasized in the list of needs within the Clearwater Subbasin Summary (p. 5 of the proposal). Conservation easements will not only remove grazing adjacent to the river, but also allow the river to meander within a riparian corridor without the rip-rapped channel or channelization visible today on the upstream and downstream properties. 

6) Only 30 percent of the channel length in the lower meadow remains to complete restoration work at the level implemented in Phases I – IV; 35 percent of the remaining length will benefit from passive restoration techniques (Table 2). 

Table 2.  Restoration work to be completed in the Red River’s Lower Meadow.

Property
River Length

(prior to restoration work)
Percent of Total River Length
Comments

Gibler Ranch
2,800 feet (0.85 km)
12
Active restoration needed



RRWMA
8,400 feet (2.6 km)
35
Completed in 2000 – added nearly one mile of length

Johnson Ranch
4,200 feet (1.3 km)


18
Active restoration needed

Ketchum Ranch
8,250 feet (2.5 km)
35
Passive restoration techniques proposed (parcel not impacted by channelization/mining)



2. ISRP Comment:  Restoring the stream to its pre-channelized course is undoubtedly beneficial, but the cost of doing it should be nowhere near that of the present project (costs). The project’s essential, restorative results could be achieved for much less money.  Before work is extended to private land up-or downstream… project costs per unit of stream length should be greatly reduced. 

Project Response:

1) The project team and TAC have continually worked to improve cost efficiency and effectiveness, and have amended project costs with each funding process.  The LRRMRP was funded for preliminary investigations and assessments for restoration potential from January 1994 until June of 1996 before any on-the-ground restoration activities took place. During the period 1996 to 2001, the project has completed four construction seasons, of six weeks duration each.  We currently seek conservation easements with adjacent property owners, up- and downstream of the RRWMA. Funds have been set aside for easement negotiations and acquisition from the FY2000, 2001, and 2002 budgets.  Easement negotiations are currently in process. 

The LRRMRP is a full-scale enhancement effort that guides the evolution of the river/wet meadow ecosystem into a state of dynamic equilibrium.  This approach is not applicable to all sites and there are relatively few projects of similar scope that attempt to increase sinuosity, raise ground water tables, revegetate and stabilize the channel over an extended reach.  This type of accelerated recovery approach typically requires additional planning, consensus-building, and coordination with permitting agencies. 

A light touch or natural recovery (passive) approach is less controversial, less expensive, and requires fewer regulatory permits.  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 floodplain hydroperiod, competition from exotic herbaceous plants, and mid-summer water tables below the rooting zone of the once prevalent native, woody vegetation.  For example, active grazing on the RRWMA was eliminated in 1993 and, to date, visual evidence of natural recruitment of woody vegetation is essentially nonexistent. The project TAC and 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 educational opportunities and potential of the site to serve as a natural resource and conservation learning center were a major factor in acquisition of the RRWMA. The RRWMA offers both outdoor and indoor classroom facilities, not only for students but for local landowners as well, to learn about the benefits of restoration and the importance of wise watershed management. Many of these efforts require only minimal cost from the project but provide huge benefits supplying, training and exposing future scientists and engineers to first-hand restoration planning and experience. 

Successes in the first four restoration phases on the RRWMA have also sparked neighboring landowners to participate in conservation easements and some form of restoration, or, to consider changing land use practices that may have a negative impact to the ecology of Red River. Participation of private landowners will expand and link restoration efforts throughout the entire watershed. These gains go far beyond the costs of actual on-the-ground restoration efforts. Additional intrinsic cost benefits of project easements include reducing the potential for loss of fish and wildlife habitat, and functioning wetlands, through improper management or the loss of this property to development, common long term challenges across the West. 

2) Description of restoration elements:

· We 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 Idaho Soil and Water Conservation District (ISWCD) monitors costs closely.  

· The project is based on applying an adaptive management strategy, rather than constructing a complete meadow of new meanders.  Monitoring data from earlier phases have been used to refine the design for subsequent phases, resulting in the construction of channel characteristics with increased similarity to a dynamic equilibrium condition.

· The project’s in-channel work window is limited to six weeks per year to reduce disturbance to salmon and steelhead spawning, migrating, 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. (see response to question 6)

· The University of Idaho Ecohydraulics Research Group (UI ERG) supplies monitoring equipment and personnel to the Red River project for costs much less than available from agencies.  Hydrodynamic modeling software, coupled with advanced computing resources, has served as a design tool and tracks flow morphology as the channel approaches dynamic equilibrium in the post-construction era.  Survey equipment with precise measurement capabilities (to within 0.01 feet) is required to trace transverse and longitudinal channel migration.  The UI ERG provides the Red River project up-to-date instrumentation which includes a robotic total station (RTS) and survey-grade global positioning system (GPS). This monitoring instrumentation has been available for Red River restoration efforts at no additional expense to the project.  Discharge, water and air temperature, and turbidity (during construction years) are continuously monitored by equipment furnished by UI ERG. Furthermore, careful documentation of data logger downloading and other monitoring duties has been recorded in a monitoring manual to simplify the transition between graduate students.  Throughout the summer of 2001, two graduate and three undergraduate students performed the Red River monitoring tasks.  However, the National Science Foundation (NSF) provided funding for the undergraduates and partial funding for one graduate student.  Therefore, only one graduate student is funded solely by LRRMRP budget.  Red River offers a unique opportunity to study the effectiveness of various stream restoration techniques.  The knowledge and experience acquired from detailed monitoring continues to reduce actual construction and evaluation costs at the Red River site and can be applied to many anadromous fish habitat improvement projects in the Snake and Columbia River Basins.

· Intensive planting methods are necessary immediately after each new channel section is restored.  Raw streambank soils, exposed by reconstruction activities during the field season, are extremely vulnerable to the erosive forces of flood flows during the following spring.  Vegetation, both native seed and seedlings, is planted immediately after restoration work to stabilize these raw soils. Areas off the stream channel but within the floodplain are also immediately revegetated to minimize sediment input during high water.  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 in the region of similar scope that attempt to increase sinuosity and stabilize the channel over an extended reach.  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 the Lower Red River Restoration Project can run as high as $1,000.00 per linear foot (Guinon, 1989).  

3) Comparisons of Project Costs

Care should be used in comparing unit costs of restoration.  Unit costs are commonly cited in literature and by project leaders, but we must make certain to ensure that comparable actions are being undertaken.  For example placing biostablization on banks at select locations is not equivalent to restoring a historic channel alignment.  Secondly, costs of planning and environmental documentation vary widely depending on the expectations of agencies issuing permits. Thirdly, conditions specified by agencies as part of the permitting, monitoring requirements, or performance criteria can dramatically influence the unit costs.  Fourthly, many reported restoration costs do not include donated materials or agency staff time in the total cost.

Below, we have provided several comparisons: 

1. We combined costs associated with the LRRMRP since its beginning, extrapolating those costs to per foot costs of the river channel.  

2. We provided cost information for Phase IV separately, the most recent construction phase completed. These figures show substantial improvement in cost effectiveness over combined project costs.  

3. The final four examples are regional examples of similar efforts for comparison.

Lower Red River Meadow Phases I-IV

Total length of river enhanced (Phases I-IV):  13,479 feet  

1995 channel length (pre-project):  8,434 feet 


Length of new channel created:  5,045 feet

(UI, 2000)

Example parameter from channel monitoring program:  


75 permanent, monumented cross-sections

Total Project Cost:








$2.56M

Construction/ revegetation costs only per foot of channel (13,479 feet):  


$111

Total cost per foot of channel (13,479 feet) 





$189

(*Note: Construction/revegetation costs include excavation of new channel and revegetation treatments; Total costs include all construction costs plus planning, design, monitoring, modeling, outreach.)
Lower Red River Meadow - Phase IV only

Total length of reach enhanced Phase IV:  3,390 feet  


Example parameter from channel monitoring program:  


75 permanent, monumented cross-sections

Total Phase IV Cost:








$464K

Construction/revegetation costs per foot of new channel (3,390 feet): 


$65/ft

Total Cost per foot of new channel (3,390 feet)





$136/ft

(*Note: Construction/revegetation costs include excavation of new channel, supplies (fabric), and revegetation treatments; Total costs include all construction costs plus planning, design, monitoring, modeling, communication.)
Comparison A:  Upper Clark Fork River Stabilization Pilot Project (Montana)  

Length of river (actually constructed/stabilized): 4,800 feet

Length of river studied:  42 miles

Example parameter from channel monitoring program  


114 permanent, monumented cross-sections

Total Project Cost:







$1.4M

Construction Cost per foot of bank stabilization treatments


$45.00(avg.)











$82.39 (high)

Total Cost per foot new channel stabilization (4,800 feet)



$290.00

 (Note:  modeling on this project not included – undertaken by USGS;

Excavation of new channel alignment not included in this design.]

Comparison B:  Coeur d’Alene River (Kellogg, ID)

Length of river (actually constructed):  10,000 feet

Length of river studied:  35,000 feet

Example parameter from channel monitoring program  


Revegetation Success


Turbidity


Heavy Metal Loading

Total Project Cost*:







$6M

Construction Cost only per foot of bank stabilization treatments:


$42.00 (avg.)











$128.00 (high)

Total Cost per foot of constructed channel (10,000 feet)  



$600.00

(*Note:  The figures above reflect the costs of the stream channel corridor restoration only.  This project also included a major floodplain restoration/enhancement that cost $29M for a total project cost of $35M.)

Comparison C:  Paradise Creek (Moscow, ID)  

Length of river (constructed/enhanced):  1,500 feet

Example parameter from channel monitoring program:  N/A

Total Project Cost:







$185K

Construction Cost only per foot of stabilized channel:



$80.00

Total Cost* per foot (1,500 feet)






$123.33

 (*Note: New channel excavation encompassed only 500 of the 1,500 feet.  The remaining 1,000 feet were subject to bioengineering treatments only.  Total costs equal construction costs plus engineering design, planning, and administration.  No monitoring or outreach activities were included.)

Comparison C:  Omak Creek (Omak, WA)  

Length of river (constructed/enhanced):  2,600 feet

Example parameter from channel monitoring program:  N/A

Total Project Cost:







$788K

Construction Cost only per foot of stabilized channel:



$ N/A

Total Cost* per foot (2,600 feet)






$303.08

(*Note: Total costs equal construction costs plus engineering design, planning, and administration.  No monitoring or outreach activities were included.)

These restorative results could be achieved for less money (ISRP Comment).  The Red River design and implementation project is an open process.  If any concepts for reducing costs have been overlooked, the project team would be very interested in meeting with ISRP, CBWFA, NWPPC, or any other interested parties. 

3. ISRP Comment: The physical aspects, though necessary in principle, are overdone.  The applicability of the project’s research to fish and wildlife restoration is unclear.  The project lacks appropriate focus on biological aspects. The project is particularly lacking in biological concept, planning, direction, participation, and analysis.  The project’s connections with ecology of fish and other animals are not truly described.  The critical assumptions listed on p. 27 are particularly good; however, it is evident in the project’s objectives, tasks, and methods that most of the critical assumptions will not be adequately investigated. 

Project Response

1) BPA funding is used for monitoring activities designed to apply adaptive management principles and to assess the long-term success of the restoration efforts based on specific objectives and performance criteria established by the TAC and project consultant team (pp. 31-38). Results from these “core” monitoring efforts will contribute to solving the Columbia/Snake River fishery and wildlife problems by evaluating fish and wildlife habitat changes following a natural stream restoration approach.  The effectiveness of various construction methods, planting layout and techniques, channel cross sectional design, and bank stabilization treatments can be shared with similar projects so others may benefit from our experiences.

2) The importance of the role of physical processes in this type of restoration project is well documented (For example, Thompson, 1972; Beschta et al., 1992; Rabeni et al., 1993; Barinaga, 1996; Rabeni et al., 1996; Stazner et al., 1986; Sullivan, 1986; and Botkin et al., 2000). The physical changes define the template upon which all biological changes will occur and will be governed by these changes. In addition, monitoring at the site has been prioritized based on rate of change - the channel geometry has been changing rapidly in some locations and this is accompanied by substrate composition changes.  Due to issues of fine sediment in the river, the rate of erosion of banks with fine material has been a critical concern for the TAC.  Physical characteristic monitoring allows us to address this concern.
3) Measuring the physical aspects of the channel shows the change over time, and therefore highlights bank type (undercut, etc), wetted width and depth, substrate size, and water temperature which are important to fish (the biological). However, as articulated by the ISRP (1999 and 2001 field review), the TAC and other reviews (Botkin et al., 2000; Kondolf, 1995; 2000) these are necessary but not sufficient documentation to establish the actual effect on fish.  These parameters describe whether target habitat conditions are achieved, but not whether the number of anadromous fish at various life stages are increased as a direct result of the project.  The project has access to additional biological data via IDFG, USFS, UI’s research efforts, and other BPA-funded projects (see Table 3) and will use these data to address ISRP concerns regarding biological processes.

4) Table 3 addresses the ISRP concern related to inadequate methods established to investigate critical assumptions (p.27).

5) Additional physical data collection that may appear overdone supports a research level of effort and coordinated through the UI ERG.  Although some data collection and use overlaps and complements core project monitoring efforts, this research effort is primarily funded by outside sources such as the NSF, private foundations, and the State of Idaho.  Further, recent technology advances such as differential survey grade global positioning system (GPS), robotic total stations, have allowed an order of magnitude increase in the speed of data collection since 1998.  This equipment is provided at no cost to the project. The UI ERG’s research interest focuses on physical aspects important to the study of fluvial, hydrologic, and ecologic processes in a high mountain meadow following restoration.  For example, data are being collected to determine the rate of evolution of the site, track the ecological response, and quantify the habitat and ecological benefits of the restoration at the scale of the meadow and watershed.  Another purpose of the detailed physical monitoring has been to investigate which key parameters should be measured (and at what frequency and spatial distribution) to characterize changes.  Additionally, to determine how much information is needed to predict habitat use (Knapp and Preisler, 1999) and to understand reach-scale processes so up-scale links can be made to 

watershed models in the future (Bloschl and Sivapalan, 1995; Bult et al., 1998; Muhar, 1996; Stewart-Oaten et al, 2001).  Research is being carried out by graduate students and will be reported via dissertations, theses, peer-reviewed journal articles, conferences, and workshops (pp. 15-17).

6) A methodology is being investigated via a Ph.D. dissertation to link changes in the physical parameters in Red River to habitat values and fluctuations in fish at different life stages.  The desired conditions at the site can be linked to published literature to develop probability use functions (or value functions or habitat functions).  An extensive literature is available (for example, Bovee, 1978; Bayley et al., 2000, Dauble et al. 2000; Hardy, 1998; Jowett, 1997; Newbury et al., 1993; Orth, 1987, Shirvell, 1989, Stalnaker et al.,1995). Whether this is possible without trend data measured over decades has been debated in the recent literature (Hicks et al., 1991).  The linkages between physical characteristics and processes at the site and the ecology (specifically anadromous and resident fish) are being investigated using a modification to the Before After Control Impact (BACI) method (Box and Tiao, 1965; Box and Tiao, 1975; Campbell and Stanley, 1966; Eberhardt, 1976; Stewart-Oaten et al., 1986, 1995).  This analysis technique has been developed to demonstrate changes in ecosystems before or after an impact. BACI measures whether there is a significant statistical difference between before and after conditions.  In the case of restoration, it is before and after implementation.  For Red River, BACI is being used to evaluate whether there is a significant change in both physical characteristics as well as response variables such as temperature and variables representing fish.  These variables include:

In Meadow Variables

Frequency and area of habitat types

Changes in frequency of deposition/erosion reaches

Changes in particle size distributions

Abundance and location of Redds

Density of resident and anadromous fish species by age class

Thermal gain 

Other parameters not specifically tied to the local reach of the meadow

Smolt counts

Snorkel counts

This analysis will also focus on specific limiting factors.  Hillman et al. (1987) and monitoring by IDFG has demonstrated that an important limiting factor at Red River is the lack of winter habitat.  Up to 50 percent mortality of juveniles has been projected in these studies and is probably due to predation, lack of cover (overhanging banks) or suitable substrate for refuge.  In addition, the increase in width-depth ratio could result in a greater part of the channel freezing to the bed.   These are some of the key parameters being investigated through BACI.  The BACI method may be extended to measure the difference between the current conditions and the desired or predicted future condition.

Table 3. Critical assumptions, monitoring efforts established to investigate critical assumptions, deficiencies, and proposed corrective actions.

Critical Assumption
Long-Term Monitoring Objectives/Tasks/Methods Used to Investigate Assumption
Deficiencies and/or Proposed Corrective Action

1. The consecutive-phase implementation structure of the restoration design is by necessity a multi-year endeavor. Degradation processes in the non-restored reaches are likely to continue until checked by natural geologic or geomorphic controls. The potential, therefore, exists for the development of a physical or associated habitat discontinuity at the downstream or upstream end of the restored channel area.  Continuing the project throughout the lower meadow will ensure channel continuity and the long-term protection of improvements completed to date.


N/A
Note:  The next phases of the project will move to private land parcels within the lower meadow.  Private landowners are currently interested in conservation easement opportunities.  Formal negotiations (and 2001 funding is available) are underway with the landowner immediately downstream of Phases I-IV. Only 30% of the lower meadow’s stream channel length remains to be restored using current techniques.  The other 35% will benefit from a passive restoration approach (see Table 2).

2. The establishment and survival of the native, wet meadow/riparian plant communities is dependent on the restoration of the hydrologic conditions necessary to sustain them.
Hydrologic Response (pp. 34-35)

a) Floodplain hydroperiod

b) Low-flow surface water elevation

c) Groundwater elevation




3. Restoring natural river function and processes will result in a long-term trend toward habitat recovery with minimal need for further human intervention.
Stream Channel Response (pp. 33-34)

a) Length, sinuosity, gradient

b) Cross sectional dimensions (bankfull width, W/D, thalweg depth, bankfull water surface elevation in relation to floodplain elevation)

c) Sediment balance/Lateral bank erosion




4. Restoring historic river channel morphology, geometry, and riparian vegetation will result in high quality and diverse instream habitat for spring chinook salmon, steelhead trout, bull trout, and other anadromous and resident fish species.
Fish Habitat Response (pp. 35-36)
a) Habitat unit quantity and diversity

b) Substrate quality

c) Summer water temperature

d) Macroinvertebrate populations

Riparian Condition Response (pp. 35-36)
a) Greenline/riparian community composition

b) Browsing impacts

c) Photopoints


Add data collection of additional habitat features [using Nez Perce National Forest’s Basin Wide Survey Methodology (1996)] including:

a) Bank cover

b) Instream cover

c) Bank Stability



5. Restoring stable 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.
Fish Population Response (p. 37)

a) General parr monitoring

b) Idaho supplementation studies

c) Snorkel counts

d) Redd counts
The ISRP recommends monitoring of biological processes such as survival, growth, reproduction, and behavior.  Survival, growth, and reproduction of salmon and steelhead within Red River and other similar tributaries in the SF Clearwater are being monitored in other BPA funded projects (ISS< NPM, NPTH, SSS).   Baseline information on resident salmonids has been collected by other projects (USFS/IDFG).  We have access to this information and will use it in the fish population analysis and interpretation within the 1997-2001 Effectiveness Monitoring Report (to be completed in early 2002).

4. ISRP Comment: The project’s communication/education component is out of proportion to the need.  Major public information seems unwarranted because the study area is remote.  Report of results via normal agency and professional-journal channels would fill the communications need.

Project Response:

1) The site is indeed remote; however, interest in the RRWMA and the restoration project as and environmental education center has been increasing, especially since 1998 (Table 4).  From 1995 to present, the RRWMA (managed by the IDFG) received approximately 1,300 visitors for a total of 4,100 total use days.  Of this number of days, nearly 33 percent (1,350) were specifically environmental education activity days.  Summary data for 1995-1999 is provided in Table 4.  Although 2000 and 2001 summary data are incomplete at this time, IDFG estimates that use has continued to increase.

Table 4.  Summary of visitor numbers* and use days at the Red River Wildlife Management Area, site of Phases I – IV, Lower Red River Meadow Restoration Project.

Year
Number of Visitors
Number of Use Days

1995
173
547

1996
145
553

1997
104
580

1998
239
580

1999
310
681

5-Year Average
194
588

*Note:  These numbers do not include all the day use that occurs with individuals or groups using the wildlife viewing kiosk or all the self-directed field trips on the property. 

2) Communities Creating Connections is an environmental education outreach program serving the Kooskia and Elk City School districts.  These local communities are historically logging- and mining-based with current high unemployment rates.  Environmental education is coordinated through extensive use of the RRWMA facilities, with a focus on stream restoration and watershed principles.  Students of all ages in the local community have access to these learning experiences that may provide alternatives for future careers/employment.

3) Additional user groups include the following:

· University of Idaho:

The University of Idaho has used Red River for several courses including:

Undergraduate: 
CE 2??: Introduction to Surveying and Measurement 




CE 421: Engineering Hydrology




CE428: Open Channel Hydraulics

Graduate:

CE521: Sedimentation Engineering




CE528: Natural Channel Flow

· Visiting faculty/scientists

Dr. Nigel Wright and University of Nottingham, UK 

Dr. Tony Minns, IHE, Technical University, Delft

Dr. Steve Beyerlein (UI)

Dr. Richard Nielsen (UI)

Dr. Larry Stauffer (UI)

· NSF students

The Red River Site is one of four study locations of a NSF CAREER grant for disadvantaged high school students from rural Idaho and Inner cities in California. To date 14 high school students have gone through this program.  The families of the students are invited to Red River each summer to learn about streams and ecological restoration.

· Kooskia High School

· Clearwater Basin Advisory Group 

· Cottonwood High School

· IDFG Reservists Statewide Annual Meeting - reviewed riparian restoration.

· USFS used the site to train agency personnel in stream channel classification and restoration.

· USFS, Forest Service Regional Office personnel from the Watershed, Wildlife, Fisheries, and Rare Plants (WWFRP) group toured the site and reviewed the restoration project.

4) Importance of these rare meadow reaches to salmonid life cycle stages is worthwhile educational information.  Opportunities for people to see salmon spawning in areas like this are rare and appreciated.

5) Much of the degraded, relatively high potential fisheries habitat is in private ownership, not just in Red River, but in most watersheds in the west.  There is value in finding new ways and new avenues to make people aware of properly functioning watersheds, stream channels, and associated features.

6) Stream channelization has created problems throughout the Columbia Basin.  This site provides a valuable educational opportunity for the public.  Lessons learned are applicable throughout the basin. 

7) The amount of project funding spent on the educational objective was only 5.5 percent of the total in 1999 and 2 percent in 2000.  The educational portion of the FY2001 budget is 2 percent.  These funds are used for web page maintenance, project information reporting, field season newsletters, maps for TAC meetings and landowner education, and slide and FACT sheet updates.

8) USFS agency representatives anticipate that stream restoration will be a focal point for the Forest Service in the upper SF Clearwater and that the restoration efforts at Red River will provide educational opportunities for agency personnel for years to come.

9) The value of a wet meadow in terms of wildlife, especially migratory birds, cannot be overemphasized.  These areas will receive more use by wildlife watchers as species increase their use.  Nonconsumptive use of wildlife is on the rise and the recreational use will increase as well.  Also, one of the reasons that the IDFG acquired the RRWMA is the wildlife watching opportunities well known by the locals, and discovered by others from out of the area.

5. ISRP Comment: The meadow reach under study does not represent the steeper types of streams that prevail in the (drainage basin). How representative of important problems in the drainage basin is the project area? 

Project Response:

Note: Project team members questioned Erik Merrill (NWPPC) regarding the use and meaning of the term “drainage basin” in this ISRP comment.  In a personal communication, Erik indicated that he felt the comments were likely directed primarily toward the Red River and South Fork Clearwater River basins and also provided the following e-mail correspondence:

Erik Merrill: Consequently, you will want to respond on how representative your site is to other sites in the Red River, the South Fork, and the main Clearwater basin. 

1) The mainstem of the South Fork Clearwater River comprises an area of rocky mountainous terrain with steep and confined river and stream channels.  The upper South Fork and its major tributaries (American River, Crooked River, Newsome Creek, and Red River) drain low relief, rolling topography, with flat valley floors.  Substrate in these low gradient systems includes high ratios of sand and gravel.  Sediment transport through these systems is minimal.  These lower gradient streams tend to be higher in potential anadromous fish productivity than the steeper reaches, but they have also been subject to very high rates of human caused disturbance. The South Fork Clearwater River Landscape Assessment (USDA Forest Service, 1998) reports:

Steams in the upper part of the South Fork Clearwater River Subbasin have undergone a high degree of change from natural conditions.  Dredge mining of the four major tributaries (Red River, American River, Crooked River, and Newsome Creek), as well as the upper mainstem South Fork was extensive.  Dredge mining through the 1950s resulted in radically altered channel morphology, riparian vegetation, and fish habitat conditions.  Instream improvement work during the 1980s was done with structural and non-structural approaches, but the channels were left in the location and pattern that remained after the dredge mining.  Thus it is unlikely that long term habitat objectives can be met.  Other significant channel impacts in the upper subbasin include road encroachment, sediment deposition, and grazing (USDA Forest Service, 1998).

2) The greatest amount of change has occurred along the tributary mainstem rivers in the upper basin.  Historic mining and roads that encroach on riparian stream areas are believed to have had the greatest effect on riparian function.  These areas in the upper basin have the greatest riparian [disturbance] and represent some of the most valuable aquatic habitats in the subbasin. (USDA Forest Service, 1998). The biological productivity and potential is probably greatest here in the mainstems, especially for anadromous fish production (Kim Sherwood, NPNF Hydrologist, personal communication).

We list several reasons listed why the Lower Red River Meadow represents important problems in the drainage basin:

· The Red River watershed is classified as a “historic stronghold” for bull trout, naturalized spring chinook salmon, steelhead trout, and westslope cutthroat trout and contains a disproportionately high amount of the aquatic potential in the [SF Clearwater] subbasin (USDA Forest Service, 1998).

· 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 Forest Service, 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 . . ..  (USDA Forest Service, 1998).

· 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 . . . (USDA Forest Service, 1998).

· Red River is rated "very high" for aquatic priority and is recommended for a management theme of "restore aquatic processes" (USDA Forest Service, 1998).  This combination of aquatic priority and management theme was applied to only three (out of 14) 5th code watersheds in the SF Clearwater subbasin.

· When prioritized at the scale of the Nez Perce National Forest, Red River is listed among the top six 5th code watersheds for aquatic restoration (USDA Forest Service, 1999).

· 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, NPNF, personal communication, 1997). 

· Stream surveys, biological inventories, and accumulated knowledge of the Red River watershed consistently point to the meadows in the vicinity of the Red River Wildlife Management Area (site of Phase I-IV, LRRMRP) as crucial for spawning and rearing of chinook salmon and steelhead within the watershed.  The potential for aquatic habitat in the meadows is very high and existing conditions are such that recovery is feasible.  Thus, the priority for restoration of habitat within meadows is high, relative to other needs in the watershed (Nick Gerhardt, Hydrologist, NPNF, personal communication, 1999; Jody Brostrom, IDFG Regional Fishery Biologist, personal communication, 2001). 

· Since 1984, BPA and the NPNF have focused restoration activities on critical habitats within the upper watershed using bank stabilization techniques, fencing, and vegetative plantings (Baer et al., 1990; Siddall, 1992).  With the exception of the USFS fencing exclosure in a small reach at the downstream end of the lower meadow, the LRRMRP was the first major effort at restoration improvements to Red River’s lower meadow.

· Four tributaries of the South Fork Clearwater River (American River, Red River, Crooked River, and Newsome Creek) contribute approximately 68 percent of the Chinook salmon, and 50 percent of the Steelhead smolt capacity of the South Fork Clearwater River subbasin.  Smolt capacity of Red River leads those tributaries reported with 28.6 percent and 19.7 percent of the chinook salmon and steelhead smolt capacity respectively (Smolt Density Model, 1989, obtained from Streamnet, 2001. See Table: Comparisons of smolt capacity… Response 1).

Meadow reaches are common in the upper tributaries of the South Fork Clearwater River as shown by estimates from fish habitat surveys (Table 5).

Table 5. Meadow reach length estimates as reported in anadromous fish surveys by Jody Brostrom, IDFG, Regional Fishery Biologist.

Stream
Meadow Lengths

American River
7.0km


8.0km

American River Total
15.0km




Crooked River
2.6km


2.6km


1.6km


2.5km


2.0km

Crooked River Total
11.3km




Newsome Creek
N/A




Red River
7.0km (upper)


3.0km (middle)


8.9m (lower)

Red River Total
18.9km

Meadow systems throughout the Clearwater basin, and the entire West, have most commonly been the locations of the some of the earliest and most extensive human activities and disturbances such as mining, road building, grazing, development, and home building.  Numerous meadow systems, many of them highly productive but heavily affected by human disturbance, exist through out the Clearwater River, the upper Clearwater River, the Lochsa River, and the Selway River systems.  These meadow systems represent some of the highest productivity potential for anadromous and native fish in the region.  Natural resource managers charged with the management (and potential restoration) of these meadow systems will benefit from lessons learned at the Lower Red River Meadow Restoration Project. 

6. ISRP Comment: No data are provided to support the implication that a large, intricate, and portable weir system reduces downstream sedimentation to an extent that is biologically significant.  The reviewer’s question whether building and operating these devices is cost effective form the standpoint of the fisheries resource.

Project Response:

1) During the brief ISRP site visit, many aspects of the projects were discussed, and the project team probably did not do a thorough job of explaining the function of the weirs.  The weirs are temporary structures primarily used to control flows between the newly constructed channel and the existing channel.  Some restoration/enhancement projects are granted temporary exemptions from water quality standards, or are exempted from providing environmental documentation and the issuance of certain permits.  This has not been the case at Red River.  Recreational hydraulic dredge miners operating downstream from the project are permitted by the very agencies represented on the Red River project TAC.  These mining operations also work during the same construction window the project follows.  Even small turbidity events affect the use of Red River and the South Fork Clearwater River by miners and other recreationists.  During early years of the Red River restoration project, tensions between hydraulic mining operations and the State of Idaho initiated specific observations of project caused turbidity events. 

Following the first year of construction, when turbidity criteria were briefly exceeded, state agency representatives required turbidity criteria to be met, or the entire project would be terminated.  Understanding the negative effects to anadromous fish and the importance of turbidity issues in river restoration world wide, the TAC, ISWCD and the project team determined to construct the project while adhering to State water quality parameters. This also explains reasons for the thorough turbidity monitoring throughout the meadow so agency representatives could review the turbidity levels in the meadow at all times.

2) The ISRP reviewers clearly understand the difficulty of construction in a wet meadow; a major challenge for large-scale restoration.  On one side of the barrier holds freshly excavated earth filled with highly turbid water and on the other side runs a clear stream.  The challenge is combining the clear stream into the new construction without a large slug of turbid water being released.  In the new construction, even a minor head difference of less than one foot will work flows around water bladders or concrete traffic barriers lined with plastic.  

This system of weirs developed by construction contractor, Mark Bledsoe, was simple yet allowed control of differential water elevations of a few centimeters.  This practical device has been presented at several conferences (Clayton, 1999; UI, 1999; Bourque, 2001) and the weirs are totally re-usable.  These weirs are temporary structures and are removed completely at the end of the construction window (August 15th of each year) and stored on-site.

3) Additional Benefits and Details of the Weir System

Construction costs are significantly impacted by groundwater and diversion water.  Increased management of diversion during construction has improved critical construction efficiency and cost by use of the weir system.  Minimizing excavation of saturated materials, better grade control, ability to easily redirect diversion out of new channel work if turbidity or construction elements need addition attention, and adjustment of new channel diversion water flow, all contribute to preserving construction effectiveness, maintaining schedules, and managing water quality during construction.  Extending construction by one day in a wet environment without this kind of control has historically produce turbidity above 50 NTU and required two to three additional construction days to fix at about $1,800 per day.

The weir system was a one time cost in 1999 and designed for easy installation and reuse.  Installation requires about the same time as conventional systems, such as bladders, portable dams, and water barriers, and provides a much more stable and adjustable diversion.  Due to its steel construction, the diversion weir does not require careful care and constant repair.  In addition, it can be used at other projects.  

According to the project construction contractor, the weir system paid for itself in two years, this equates to approximately a nine thousand dollars per year savings for subsequent years.  This does not include additional cost savings due to avoided turbidity impacts.  Peak turbidity rates exceeded 400 NTU during 1997 construction prior to weir use.  Turbidity measurements did not exceed 22 NTU during 2000 construction.  When compared to earlier phase diversions, cost savings were realized due to:

1. Reduced leakage.  Less water impacts to construction behind diversion, 

2. Easy installation.  Weirs allow water to flow through structures until they are firmly in place, then dam boards are added to divert water.

3. Easy adjustment of water levels and diversion.  Water diversion can be specifically adjusted to desired water flow into both old and new channels.

4) The Red River Project did not pursue a Temporary Turbidity Exceedance Permit due to the sensitive nature of the project reach. Instead, salmon spawning, wildlife, downstream miners, and recreation user considerations compelled the project to control turbidity during construction.  Historic site data on other phases compared to the recent phases with the weir system have demonstrated their effectiveness in improving water quality (LRK Communications et al., 2000).  The weirs also allow a more comprehensive response to contingency.  Thunderstorms and construction season flash floods are expected in mountainous areas.  The weirs allow immediate stream diversion controls to minimize damage to construction and water quality.

5) In summary, the weir system benefits include specific cost savings, avoided impact costs, and improved water quality.  The weir system is utilized to address wet construction and downstream turbidity issues.  Finally, the system was a one time cost that is easily installed, requires little maintenance, and can be used at any project with gravel (or finer) stream bed materials.

7. ISRP Comment: The M&E design appears to depend mainly on detecting trends and does not seem to include adequate experimental control in terms of sampling in similar but untreated reaches of stream. The section on macroinvertebrate monitoring (p. 36) indicates that one “control reach is included to evaluate natural variability.” It is questionable whether one is enough. That section also indicates that macroinvertebrate sampling of riffles will be done in 2001 for the first time; that does not seem timely. No control reaches are mentioned in connection with measurement of fish population response. The proposed measurement of fish habitat response (p. 35) is inadequate. For example, important variables such as features that provide hiding cover are missing from the plan (applicant should consult modern salmonid habitat studies), controls are not included, and the schedule of monitoring for trend seems to have been delayed until after treatment began. What kinds of habitat are to be restored?  How much of each type is expected to result?  How do fish and wildlife of various kinds use the types of habitat that will be created?  What quantitative gain in fish and wildlife production can be expected to result, and via what processes?

Project Response

1) Reconnaissance-level monitoring surveys of fish habitat features (Pocket Water, Inc., 1994a, 1994b), an Environmental Assessment (BPA, 1996), and an analysis of restoration options (Brunsfeld et al., 1996) contributed to the project’s pre-restoration/pre-existing condition data of the site.  This information is compiled into the 1996-97 Biennial Report (LRK Communications et al., 1999).  These data provide a “point in time” look at pre-existing conditions and a limited pre-restoration baseline with which to compare post-restoration data.  Although limited in detail, space, and time, these data can be used to some degree and will be incorporated into analyses and discussion in the 1997-2001 Effectiveness Monitoring Report (LRK Communications, 2001, in preparation).

2) We acknowledge that additional pre-restoration data should have been collected and that control or reference sites are unavailable for several monitoring parameters.  Lack of funding, desire to maximize the percent of project costs on “in-the-ground” activities, ill-defined expectations of project performance, and apparent nonexistence of pristine sites similar enough (or close enough) to the project site contributed to this situation.  Detailed monitoring did begin, in most cases, after treatment (restoration) began or was completed.  We do, however, have an extensive post-restoration database and will be reporting short-term/interim changes related to several parameters (pp. 31-38) and post-restoration conditions (post Phase IV in year 2000) in the 1997-2001 Effectiveness Monitoring Report (LRK Communications, 2001, in preparation).  This post-restoration baseline will be the point from which we will track long-term changes into the future.  Trend analysis with valid statistical testing can provide information related to the affect of restoration treatments on fish and wildlife populations and their habitat (Alldredge, 2000). 

3) Additional control reaches for our macroinvertebrate monitoring would be necessary to evaluate the natural variability on a larger scale.  However, the sampling design for both the non-treated control reach and the restored phases (p. 36) provides an indication of the variability within both treated (restored) and non-treated reaches.  Thus, the monitoring effort allows a comparison between the macroinvertebrate populations in the treated phases and the non-treated control.  The data collected in 2001 will provide baseline, post-restoration information for trend analysis in the future. 

4) Our monitoring program has undergone numerous reviews, both internally (TAC, consultant team members) and externally (Alldredge, 2000; Dillinger, 2000; ISRP, 1999 and 2001; and others).  Based on these reviews and adaptive management principles, we have refined our monitoring methods, performance criteria, statistical analyses methods, as well as added parameters to measure.  We have tried to include as many parameters as feasible and incorporate suggested changes within a limited budget and without undermining the consistency and repeatability of already established protocols. 

5) Over 90 transects have been established in Red River by IDFG alone for the purposes of monitoring fish populations.  In any one year, over 30 are usually sampled in Red River.  Of those 30+, six are elsewhere in the meadow.  If American River and Crooked River are also considered controls, another 50+ transects are available for comparisons.  While the intensity of the surveys are lower (one pass instead of two) compared to the detail performed in Phases I-IV, these surveys are still valuable for comparison.  Pre-restoration data dates back to 1985 for many transects in Red River and others in the SF Clearwater.  Red River is also broken down into six strata, where the population and redd survey data can be analyzed accordingly.

6) Habitat diversity methodology is described in Hankin and Reeves (1988), and NPNF Basinwide Survey Methodology (1996). Riffle/pool/run sequences are defined in these documents.  We concur that additional physical components could be monitored that give further indication of biological value and use, e.g. cover components and bank stability.  The NPNF Basinwide Survey Methodology (1996) would be useful to incorporate into the monitoring plan since these methods are used elsewhere in the drainage.  These other areas could serve as controls. 

7) We are restoring wet meadow/floodplain, riparian, off-channel wetland, open water, and in-stream aquatic habitat.  Fish use riparian and in-stream aquatic habitat for resting, feeding cover, rearing, spawning, migrating, and incubating purposes.  Waterfowl use riparian, wetland, open water, and in-stream aquatic habitat for resting, breeding, foraging, and nesting purposes.  Ungulates, mammals, upland birds, and other wildlife species use the wet meadow environment for many of the above mentioned purposes as well.  Direct quantitative proof of links between habitat and survivability of different life stages of fish and increases in populations of fish and wildlife is difficult to make (Hicks et al., 1991).  The project team is hesitant to make these quantitative predictions.  We do, however, expect to document an increasing trend in wildlife and fish densities and diversity due to the habitat enhancements.  
8. ISRP Comment: Many of the M&E design shortcomings (above) apply also to M&E for wildlife. Furthermore, the only wildlife populations being monitored are birds. The review group suggests that future terrestrial monitoring efforts be made compatible with one of the national terrestrial survey efforts.  Perhaps an intensification of the National Resources Inventory survey sites and data collection protocols would serve the region well.

Project Response:

1) The Red River meadow has been used by private landowners, primarily as pasture for cattle and for producing and harvesting hay, for many years. River incision following mining and grazing activities have resulted in lowering of the ground water table effectively reducing many native grasses and herbaceous wetland plant communities.  Woody shrubs had been nearly eradicated.  The TAC and restoration team members recognized the limitation this habitat holds for wildlife.  Restoration activities have improved opportunities for the return of native vegetation. These processes take years to fully recover. Funding has been finite and instituted on a year-to-year basis since the project began. With these considerations the TAC and restoration team must carefully choose monitoring priorities, particularly those that require long-term commitments. 

2) The Habitat Evaluation Procedure (HEP) (US Fish and Wildlife Service, 1980) was utilized in 1997 to establish baseline habitat values for terrestrial wildlife habitat and track changes in habitat values as riparian and wetland communities change and expand over time.  Target wildlife species included yellow warbler, white-tailed deer, mink, and mallard. Habitat variables were measured along permanent transects established in both scrub-shrub and emergent herbaceous wetlands.  

3) Several surveys were initiated at the beginning of the project that could serve as baselines for wildlife habitat information as vegetation increases over time.  Greenline and riparian composition surveys and  photopoints were established early on and continued through the life of the project (LRK Communications et al., 2000). 

4) Pre-construction wetland habitats have been delineated throughout the project as well, and mapped using GIS.  Floodplain maps, produced by the MIKE11 model, show flood flows and indicate trends in potential increase of wetland areas.  Wetlands could then be mapped, post- construction, to determine actual wetland increases. 

5) The Red River Wildlife Management Area Monitoring Plan (1999) states that extensive monitoring of many wildlife species inhabiting RRWMA may not be practicable because of the time and expense such efforts would require. IDFG budgets for RRWMA have not provided sufficient funds to accomplish this. Therefore, wildlife-monitoring efforts have concentrated on carefully selected target biota. This wildlife includes elk, fish, birds, and noxious weeds. Elk and fish species were selected because of their importance to the goals of the RRWMA. Fish studies were discussed in previous sections. Elk monitoring includes simple observations and recordings of dates of arrival, calving, and other general information. 

6) Avian species are being monitored as direct and indirect indicators of habitat quality, and noxious weeds are being monitored because of the importance of statewide efforts to eradicate noxious weeds.  Prior to restoration efforts beginning in 1996, line transects were conducted on RRWMA to obtain baseline information on avian species present within the RRWMA.  Since 1996, an annual breeding bird survey has been conducted as part of a National survey in cooperation with Partner's In Flight program. The Annual Breeding Bird Survey follows National Survey protocol in cooperation with Partner's In Flight program. Records of numbers of avian species present and relative abundance have been gathered. We expect to see changes in avian species composition and habitat use closely tied to vegetation response over time. 

7) The noxious weed management on RRWMA has been ongoing since the property was acquired in 1993. Monitoring of spotted knapweed (Centaurea macrulosa) include site location and recording with GPS unit. These sites are mapped yearly and compared to previous years to document results of weed control efforts. Control measures include hand pulling and chemical treatments. The largest amount of spotted knapweed on the RRWMA was 4 acres in 1994. The other noxious weed identified on the RRWMA as of 2000 is Canada thistle (Cirsium arvense). To date, hand pulling and chemical treatments have reduced amounts of both weeds on RRWMA. Ground disturbances during phases of stream restoration occurred with the use of heavy equipment. Disturbed areas were seeded and irrigated to reduce weed invasion. These sites are being closely monitored for noxious weeds.

8) The possibility of adding a Reptile and Amphibian survey is being discussed if funding allows. This would provide information on species that are clearly benefited by riparian restoration and wetlands created on the RRWMA.  The National Resources Inventory survey and data collection protocols will be reviewed for possible connection and inclusion with other monitoring efforts. 
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