HANGMAN RESTORATION PROJECT 

(PROJECT # 200103300)

RESPONSE TO ISRP QUESTIONS AND CONCERNS
How would fish and wildlife use the properties protected by the easements?
Habitats protected by conservation easements, which will be held in perpetuity, will serve as refugia for native redband trout from which populations can expand as water quality and in-stream habitats improve as a result of Coeur d’Alene Tribal initiatives.  The riparian habitats will also provide secure access to water and diverse plant communities for terrestrial fauna to fulfill their life requisites and to use as travel corridors.     

The biological objective written into the FY2007 – FY2009 Hangman Restoration Proposal to Protect Native Trout Habitat along with accompanying Work Elements 21, 22, 23, 24, 25, and 26, were included to provide the needed protections for streams that contain native redband trout populations and the habitats that connect them.  This biological object and the accompanying work elements were proposed under the Northwest Power and Conservation Council’s Resident Fish Substitution Policy.  Protection of the habitats that harbor native fish populations could not be accomplished through wildlife mitigation during the previous funding cycle as wildlife mitigation is best suited to topography that encompasses broad floodplain/riparian habitats.  Stream reaches that harbor native salmonid populations are headwater streams of steeper topography that retain some forest cover (Peters, Kinkead and Stanger 2003).  
The Coeur d’Alene Tribe Fisheries Program (BPA Project #2001-032-00) found populations of native trout in Mission Creek, Sheep Creek, Nehchen Creek, Indian Creek, and the streams of the Hangman Watershed east of the Coeur d’Alene Reservation (Figure 1) (Peters, Kinkead and Stanger 2003).  The native fish within these streams bear the genetic markings of native redband trout (Small and Von Bargen 2005).  Samples taken indicate that the populations bear an excess in homozygosity (likely the result of small population size), that they remain distinct from hatchery stocked rainbow trout, and that they form a cohesive group in the dendrogram of fish from the Spokane Subbasin (Small and Von Bargen 2005).  These populations are so small and dispersed that 5.0 kilometers of Nehchen Creek and 8.2 kilometers of Indian Creek offered the only sample sizes that were sufficient to estimate population abundance (Table 1) (Coeur d’Alene Tribe Fisheries Program data on file). 
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Figure 1.  Location of streams supporting native salmonid populations in the Upper Hangman Watershed.  Map provided by Coeur d’Alene Hangman Fisheries Project (BPA Project #2001-032-00).
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Table 1. Density (#/100m2) of redband trout in Indian Creek and westslope cutthroat trout in Nehchen Creek from 2003-2005.  Data provided by the Coeur d’Alene Hangman Fisheries Project (BPA Project #2001-032-00).

The distribution, abundance and genetic profile of these fish populations indicate they are small, isolated, remnant populations.  The only protection offered the habitat that harbors these populations is through the Stream Protection Zones of the Idaho Forest Practices Act (IFPA) and the Recommendations for Riparian Buffer Strips found in the Coeur d’Alene Tribe’s Forest Management Plan (Coeur d’Alene Tribe Fisheries, Water and Wildlife Programs, 2002).  A review of riparian buffer width recommendations by the Coeur d’Alene Tribe Natural Resource Department indicated that 75 feet of protection on either side of a fish bearing stream (i.e. IFPA Stream Protection Zone) offers marginal protection to habitats that support native trout (Coeur d’Alene Tribe Fisheries, Water and Wildlife Programs, 2002).  The Coeur d’Alene Tribe instituted a more extensive riparian protection policy as a result of this review.  The Coeur d’Alene Tribe Recommendations include the average minimum of a 150 foot buffer on either side of Indian Creek, with no harvest of timber within the inner 100 feet except to protect surrounding forests from disease outbreaks.  However, the Recommendations followed by the Coeur d’Alene Tribe apply only to the 0.93 kilometers of Indian Creek that flows through the only Tribal property in that watershed.  With the little protection currently provided, these remnant populations of native redband are highly susceptible to extirpation from a stochastic event (e.g., wildfire) or from timber harvests that fail to leave adequate protection for these fish bearing streams.        
The proposed strategy of procuring conservation easements on stream corridors is intended first to protect fish bearing streams of the Upper Hangman Watershed and secondly the habitats that could connect them.  The lack of adequate protection for these streams threatens the long term persistence of native trout in the Hangman Watershed and the necessary first step in rebuilding the native fishery is providing protection for these isolated native populations.  The data strongly support the need for refugia and habitats protected by conservation easements, which will be held in perpetuity, will provide that refugia.  With refugia established the Coeur d’Alene Tribe can work to expand the populations of native redband trout by improving water quality and in-stream habitats.  

Native wildlife of the Upper Hangman Watershed will benefit from conservation easements held in perpetuity for the protection of native fish in that habitats along stream corridors will be protected and, where needed, restored.  Wildlife will benefit from refugia established for native redband populations in that these habitats will support diverse plant communities that can be used for travel corridors, water access and foraging.   
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The project history section describes activities, not results or management implications.  A response should describe these results and how they have been shown to benefit fish and wildlife.
The Coeur d’Alene Tribe proposed the Hangman Restoration Project in the FY 2001 rolling provincial review.  The Project was intended to benefit both the fish and the wildlife resources of the Hangman Watershed by identifying priority habitats and securing those habitats through acquisitions.  The inability to protect habitats that harbor native fish populations through habitat acquisitions has forced a shift in Project strategy.  For the FY2007 – FY2009 funding cycle, Project proponents are proposing to seek conservation easements on habitats that harbor native trout and potential connecting corridors between those populations.    
The first draft of the Prioritization Plan that provided a focus on specific habitats was completed in September of 2002.  A second iteration incorporated data from streams east of the Reservation Boundary and was completed in September of 2003.  At the completion of the first prioritization plan, a group of priority parcels were selected, landowners were contacted and the process of acquiring those parcels was initiated.  After protracted negotiations with landowners, policy discussions with the Bonneville Power Administration, and gaining support of regional managers (specifically the Albeni Falls Work Group), the targeted properties were acquired as wildlife mitigation for construction and inundation losses attributed to Albeni Falls Dam.  The first of the properties was purchased in December of 2004 and the last of the selected parcels was purchased in September of 2005.  
In the spring of 2005, prior to the completion of acquisitions, assessments of the hydrologic potential of the property were initiated.  However, those assessments will not be completed till September of 2006.  The management plan, which is to be written, will be based largely on the results of the hydrologic assessments and will define the action to be taken on the mitigation properties.  The plan will be reviewed and approved by the Albeni Falls Work Group, BPA and other regional managers.  The results of management actions on the mitigation properties will be measured against the actions directed by the management plan.  
The primary result of the efforts of the first years of the Hangman Restoration Project was the acquisition of approximately 1,195.3 acres, purchased from 3 different ownerships, and centrally located among the native fish populations of the upper Hangman Watershed.  Substantial benefits to both fish and wildlife can be realized on this property due in that it has the potential to expand native trout habitats in Sheep Creek and contribute to the connection of that population to the other isolated native fish populations.  The property also contains 662.8 acres that are either in drainages, wetland or floodplain habitats.  The remaining 532.5 acres closely adjoins drainage, wetland or floodplain habitat and can potentially support hydrologic processes that will support wetland vegetation.  With such a high proportion of the habitats (55.5%) in drainage, wetland or floodplain habitat, the property has a high potential to produce Habitat Units for crediting against Albeni Falls construction and inundation losses by either directly producing or supporting wetland habitats.  
The experience of the past years of effort has also resulted in a shift in the primary strategy employed to protect native fish habitats in the Upper Hangman Watershed.  Initially the strategy was to purchase fee title to fish habitats, thus allowing restoration and enhancement and subsequent protection of habitats that could provide dual benefits in perpetuity.  But because of the physical location of the remnant native fish populations and regional policies surrounding habitat acquisitions, habitats for the remnant native fish populations were not fully protected.  Figure 2 is an illustration of the streams that harbor native fish populations set in a bare earth lidar background, which clearly show topographic features.  Hydric soils of the Upper Hangman Watershed are also shown.  The figure illustrates that the fish bearing streams are in the higher steeper topography while the broad, flat floodplains that produce hydric soils, which are best suited to wildlife mitigation, are located along the mainstem of Hangman Creek.  Project proponents were able to use capital wildlife mitigation funding to acquire connective habitats for the native redband trout, but Project proponents were unable to protect the steeper habitats that support the remnant trout populations.  Duel benefits were achieved and habitats within the property can be restored to produce habitats that support both native fish and wildlife habitats.  But native trout populations remain in danger of extirpation because protection could not be afforded through habitat acquisitions.
Conservation easements designed to establish refugia and protect connective corridors for native redband populations are a major tool proposed for the FY2007 – FY2009 funding cycle.  Conservation easements can be more habitat specific, targeting the stream corridor and buffer zones, and less expensive than property acquisitions.  Also, since easements can be acquired through expense funding the need for crediting against a ledger can be avoided.  This shift in strategy holds the potential for the Bonneville Power Administration and the Project proponents to provide substantive protection to remnant trout populations that are otherwise only marginally protected.
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Figure 2.  Distribution of native redband trout populations in the Upper Hangman Watershed as compared to topography using a bare earth lidar coverage and hydric soil coverage.  

Passive restoration (of mitigation properties) appears not to be considered.  Why?

Given the degree of degradation of native habitats and stream channels in the Upper Hangman Watershed, Project proponents found no reason to suspect that passive restoration will be a viable alternative to actively stabilizing the channels of Sheep and Hangman Creek.  Ultimately, however, the alternative chosen will rely on assessments of the stream channel geomorphology and wetland capabilities within the mitigation properties.  

The block of properties for which the restoration activities were proposed was purchased in FY2005.  An assessment of the stream channel geomorphology was initiated the following winter and is planned for completion this coming September.  An assessment of the wetland potential on the property is also planned for completion in September of 2006.  Data that will be provided by these assessments was not available at the time of writing the FY2007 to FY2009 proposal; however, information gathered through these assessments will provide the basis for determining the restoration activities that will be implemented on the Hangman mitigation properties.  The assessments will provide alternatives for a cost/benefit analysis.  These alternatives will also provide the data with which a “no action” (passive restoration) can be compared in the upcoming management plan.  In the absence of the finalized assessments, some assumptions were made based on what is known about the property and what is known about Hangman Creek.  A probable course of action based on these assumptions was used to project budget needs for the FY2007 through FY2009 project submittal exercise.
Soils along the stream channels on the mitigation properties are chiefly Moctileme Silt Loam (347.9 acres), Latahco-Lovell Silt Loam (226.5 acres) and Lovell Silt Loam (91.3 acres) (Weisel 1980).  These soils are found on level topography, are very deep and formed of alluvium from surrounding loess hills.  The probability of surface erosion is slight due to the level topography, however channelization and gully erosion can be severe since there is no consolidated rock near the soil surface (Weisel 1980).  
The flow in Hangman Creek at the Idaho/Washington State border varies annually from less than 1 cfs through the dry season of July, through October, to 1,000 cfs during winter/spring rain on snow events, with flows in excess of 2,500 cfs not uncommon (Idaho Department of Environmental Quality 2005).  The high flows of rain-on-snow events contribute to the erosion of lands and cause a pulse of stream sediment pollutants (Bauer and Wilson 1983).  The lack of an adequate wetland water storage capacity within the watershed contributes to this flashy annual hydric cycle (Hardin-Davis, Inc., 2003).   
During the late 1940s and 1950s, the Hangman Stream Channel was straightened and deepened below and west of Highway 95, which is approximately 1 kilometer downstream of the western, most downstream boundary of the mitigation property.  Photos taken of Hangman Creek in August of 1960, within what is now the mitigation property, show a stream that is deeply entrenched with vertical banks extending 5 to 8 feet up from the waters edge (Figure 3).  This somewhat anecdotal information suggests the downstream realignment destabilized Hangman Creek and initiated a headcut that entrenched stream channels of the Upper Hangman Watershed.  This interpretation of events is consistent with oral histories that have been gathered from long term area residents.   Figure 4 was derived from a cross section of Hangman Creek taken in 2003 approximately 500 meters downstream of where the Figure 3 photograph was taken.  The cross section suggests that Hangman Creek has widened the entrenched channel that lies between 5 and 8 feet below the original floodplain in the 43 years that elapsed between the photograph and the cross section.  Whatever the cause of the destabilization, Hangman Creek currently appears to be building a floodplain at a lower elevation by carving back the stream banks.  In the absence of the stream channel geomorphology data that will be derived from stream channel and wetland assessments, Project proponents could not know the extent of the floodplain needed to dissipate the energy of floodwaters within Hangman Creek.  However, Project proponents have seen no evidence to suggest bank erosion in Hangman Creek is declining over time.  
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Figure 3.  Hangman Creek within Allotment 333A, August 1960.
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Figure 4.  Cross section of the Hangman Creek Channel taken from the Allotment 1021 in 2003.  
The proportion of the mitigation property that was altered to accommodate agricultural production is slightly larger than the proportion of the Hangman Watershed above the Washington/Idaho border.  Eighty five percent of the mitigation property was devoted to the production of agricultural crops, while 52.2% of the Hangman Watershed above the Washington/Idaho State border was devoted to agricultural production in 1996  (Redmond and Prother 1996).  In Hangman at large, native habitats have been greatly altered to channel water off the landscape to facilitate agricultural production (Black et al. 1998, Jankovsky-Jones 1999). Tilling, tiling, grazing, riparian vegetation removal, stream channelization, logging, and roading have all contributed to stream sediment pollution and a flashy hydrologic cycle (Spokane County Conservation District [SCCD] 1994, Isaacson 1998).  Processes that degrade native habitats and hydrologic processes of the Hangman Watershed at large have been active in perhaps an even greater proportion within the mitigation property.
The Spokane Subbasin Plan (2004) identified Hangman Creek as one of the largest contributors of bedload and suspended sediments to the Spokane River.  Soletero et al. (1992) estimated Hangman Creek contributes 77 percent of the total annual sediment load to Lake Spokane. The annual suspended sediment load from Hangman Creek was estimated to be 52,000 tons in 1998 and 211,000 tons in 1999 (SCCD 2000).  The U.S. Department of Agriculture Report (1994) identified stream bank erosion as one of the primary causes of the excess sediment load in Hangman Creek.  Opening historic flood channels, establishing riparian vegetation, and establishing channel buffers were all actions that rated highly in regards to improving the conditions in Hangman Creek.   Hangman Creek was placed on the Coeur d’Alene Tribe’s 303(d) list in 1998 as well as on the EPA’s list in 1994 because measures of sediment, nutrient and bacteria parameters did not meet accepted standards.  An assessment and total maximum daily load for Upper Hangman east and above the Reservation Boundary, and above the agricultural crop producing segments of the Watershed, was completed in July of 2005 (Idaho Department of Environmental Quality 2005).  Hangman Creek just above Smith Creek, which is above the mitigation property, recorded 1.44 tons of sediment per acre of watershed in one February 14-23, 1982 flood event (Idaho Department of Environmental Quality 2005).  The assessment allocated a 55% reduction in sediment loading from stream banks throughout the watershed east and above the Coeur d’Alene Reservation (Idaho Department of Environmental Quality 2005).  Given that the major channel alterations, agricultural crop production, along with a majority of the drainage ditching and tiling occur below the area encompassed by the Idaho Department of Environmental Quality report, an even greater load allocation reduction from stream bank erosion is expected for Hangman Creek within the Reservation (where the mitigation properties are located) when the Coeur d’Alene Tribe completes the TMDL allocation for that area in 2007.    
TMDL allocations are expected to call for reductions in sediments delivered from bank erosion, which is the very process of flood plain building.  Given the combination of extreme characteristics, the flashy hydrologic cycle, the susceptibility of the soils to bank erosion, the apparent lack of an adequate flood plain, and the high level of sediment pollution in Hangman Creek, choosing passive restoration or the “no action” alternative did not appear as a high probability to Project proponents.  The “no action” alternative will be reviewed along with other design concepts in the management plan for the mitigation properties.  For the sake of brevity and to project budget needs for FY2007 through FY2009, an assumption was made that the Bonneville Power Administration and the Project proponents are in a position to alleviate the degraded conditions of Hangman Creek.  And secondly, an assumption was made that BPA and the Project proponents will chose to actively establish wetland and stream course geomorphology that will alleviate those degraded conditions in order to expeditiously achieve potential Habitat Units for the property.  
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No cogent information is provided to indicate these activities (realigning/changing Sheep and Hangman Creek channel morphology) would benefit redband trout.  Please clarify.
The properties were purchased as mitigation for Albeni Falls construction and inundation losses.  The restoration of the stream courses within the block of mitigation properties in the Upper Hangman Watershed bears the primary responsibility of producing enhancement habitat units to further credit against those construction and inundation losses.  Native redband trout will benefit from the restoration activities as the lower three quarters of a mile of Sheep Creek (one of the fish bearing streams) will be realigned and the banks will be planted with native tree, shrub, grass, and forb species.  However, it is unknown at this point what specific strategy will be used to alter the stream channels.  Possible options range from a “do nothing” scenario where the stream course is allowed to find its own dynamic equilibrium, to raising the stream bed for the last three quarters of a mile and building a step down structure at Sheep Creek’s confluence with Hangman Creek, to diverting Sheep Creek to an abandoned stream channel that runs through the western portion of the mitigation properties.  However, without specific options and the costs and benefits clearly defined for each option, Project proponents were not at liberty to discuss the range of secondary benefits to the native fish of the Upper Hangman Watershed.  
The ISRP was critical in the past review of this project’s lack of monitoring and evaluation (M&E), and M&E still is not adequately described in this proposal.  A response should describe these procedures.
Establishment of baseline conditions within the mitigation property in the Upper Hangman Watershed is well underway.  A soil map based on the Benewah County 1980 soil survey (Weisel 1980), historic hydric soil coverage, initial bird point counts, and vegetation sampling have all been completed.  Assessments of stream channel geomorphology and wetland potential will not be completed till September of 2006.  Field measurements for a baseline HEP have been completed but the report of findings is still in draft stage.
HEP procedures are well known, accepted throughout the basin for crediting purposes, and the methods have been covered at length elsewhere.  It is assumed there is no need to discuss methodology of these procedures here.  Final HU values for the Hangman Mitigation Properties have not been agreed upon by BPA and the Albeni Falls Work Group, so a discussion of the results at this point is premature.  Monitoring and evaluation beyond the HU crediting largely follows the Albeni Falls Monitoring and Evaluation Plan.
Methods
Sample Point Placement

Using the Universal Transverse Mercator coordinate system, potential sampling locations were placed at the intersection of a grid lines running east-west and north-south at 200 m intervals.  The 200-m spacing is equal to the preferred sample point separation for land bird point-count stations (Huff et al. 2000), and yields one potential sample point for every 4 ha of habitat. Closer grid-point spacing decreases the probability that data from adjacent sample points are independent and increases the risk of double counting birds when using variable-radius point-count sampling techniques in particular.  The sampling point grid was initiated with a random start location and expanded to cover all watersheds were Albeni Falls mitigation can occur.  Potential sampling points taken from the array of points for the Hangman Mitigation Property were stratified according to cover types present in 2005.  Points within strata were numbered and, except for the forest cover type where all 8 points were selected, permanent sampling points were selected for each cover type using random numbers tables (Figure 5).  Seven cover types were identified; forest, drainage, meadow, bluegrass, oats, spring wheat and winter wheat.  Five of the 15 potential drainage sampling points were chosen, 4 of the 19 potential bluegrass points, 5 of the 18 potential oats points, 5 of the 22 potential spring wheat points, and 5 of the 25 potential winter wheat points were chosen.  No potential sampling points fell within the 22 acres of meadow cover type.  Three additional sampling points were added outside the mitigation property within agricultural fields that are expected to remain in production for the long term.  These “extra” sample points will provide an agricultural condition control from which to further verify change in avian species abundance and composition over time.  Once the management plan is written and future cover types are defined, additional sampling points will be added to ensure coverage of three wetland cover-types: emergent herbaceous wetlands, shrub-scrub wetlands, and forested wetlands.  
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Figure 5.  Distribution of the 32 permanent sampling points within the Hangman Mitigation Properties and the 3 points exterior to the Mitigation Properties that are located in permanent agricultural fields.
This stratified random sampling design makes no a priori distinction between sample points that fall on intact wetlands where management is custodial and restoration sites where there is active management and community changes may be dramatic even in a short amount of time. At a programmatic and project scale this is appropriate to document the success or failure of conservation strategies from a long-term monitoring perspective. However, it may not provide managers with adequate feedback on the success of site specific management prescriptions. 
Vegetation Sampling
Sample Point Field Protocol

Data sufficient to compare vegetation changes over time will be gathered via four 16 meter transects, one extending from the center of the permanent sampling points in each of the 4 ordinate directions, four 100 meter transects, again extending from plot center in each of the 4 ordinate directions, and 20 minute species inventory initiated at plot center.  
Ground vegetation and substrate are measured along the 16 meter transect within 20 × 50-cm metal plot frames.  One plot frame will be placed at the center of the permanent sampling point and four will be placed on alternating sides of each 16 meter transect at 4, 8, 12, and 16 m for a total of 17 samples for each plot.  The plot frame placed at the center will be aligned with the long (50 cm) side running north-south.  Plot frames along the transects will be placed with the long (50 cm) side of the plot frame perpendicular to the measuring tape. Species of herbaceous vegetation are recorded and assigned to 1 of 6 cover categories (1 - < 5%; 2 – 6 to 25 %; 3 – 26 to 50%; 4 – 51 to 75%; 5 – 76 to 95 %; 6 - > 95% (Daubenmire 1959). The percent cover of bare ground, litter, or rock will be measured in the same way. The height (to nearest cm) of the tallest vegetation is measured at three points along the midline of the plot frame. In tall marsh vegetation, the plot frame used is 3-sided (open on 1 of the 50-cm sides) to be able to slide the plot into the vegetation rather than placing over the vegetation. Instead of cover class, the number of stems of cattails and bulrushes are recorded. Height of vegetation is measured as above.

Shrubs are measured along 2-m wide belt transects radiating from the center of the plot. The species of each shrub is recorded, being careful not to double count shrubs near the center of the plot. To determine the size of each shrub the following measurements are taken: 1) as each shrub is encountered along the transect, the start point (to nearest cm) and end point (to nearest cm) along the transect is recorded (this gave the length of the shrub), 2) the width of the shrub is measured perpendicular to the transect, and 3) the height of the shrub is assigned to 1 of 4 categories (1 – below knee; 2- knee to waist; 3 – waist to shoulder; 4 – above shoulder).

Within each 16 × 16-m plot formed between the transects, the number of trees will be recorded by species and diameter at breast height (dbh) size class. Size classes are: 1) 4-10 cm; 2) 11-25 cm; 3) 26-50 cm; 4) 51-75 cm; 5) 76-100 cm; 6) > 100 cm. The number of standing dead trees (i.e., snags) is recorded by species, size class, and stage of decay. The three classes are (1) recently dead, little decay, retention of bark, branches, and top, (2) evidence of decay, loss of some bark and branches and possibly part of the top, and (3) extensive decay, missing bark and most branches, and broken top. 
Vegetation sampling was completed in the summer of 2005 in preparation for completion of the acquisitions and the assumption of management responsibilities.  However, protocols used in 2005 were not completely consistent with the regional protocols described above since specific regional methods were unavailable at that time.  Summaries and analysis of vegetation from the Hangman Mitigation Properties awaits application of mensuration protocols consistent with the Albeni Falls Work Group Monitoring and Evaluation Plan.  
Timber Cruise

A standard commercial timber cruise will be included in the vegetation monitoring as an additional measure of the forest overstory.   Since topography of the Hangman Mitigation Property is generally flat forest cruise transects will be oriented north south.  Transects will be placed 330 feet apart and sampling plots will be placed every 132 feet along the transects.  Based on this area, a grid of 330’ x 132’ was used to determine the location of the sample plots (Figure 3).  In this type of grid, there are 330 feet between transects, and on each transect, there are 132 feet between plots. This yielded a total of 69 sample plots. 

At each sample plot, basal area factor (BAF) of 20 will be used to determine which merchantable trees to tally.  A merchantable tree is larger than 8” diameter at breast height (dbh).  Next a 20 BAF will be used to record all smallsaw trees. A smallsaw tree can also be harvested and sold to certain mills that are equipped to process small diameter timber.  Smallsaw trees are trees between 5” and 8” dbh.  Finally, all regeneration and saplings were tallied, utilizing a 16.5’ radius from the plot center.  Saplings are trees between 1” and 5” dbh, and regeneration includes all trees less than 1” dbh.  Snags will be recorded according to merchantable and smallsaw size classes.  Stage of snag decay will be recorded as above.  This information will then entered into the Cruise 4 Timber Cruise program.
A standard cruise of the 74.4 acres of forests in the Hangman Mitigation Property was completed in April of 2005 and the cruise will be completed at 5 year intervals to determine the progression of the forest overstory.  Results from the April timber cruise are as follows:

The primary timber species found on the Property was ponderosa pine (Pinus ponderosa) with only a trace amount of Douglas fir (Pseudotsuga menziesii).  The forest could be characterized as a low elevation old growth forest, as defined by the Coeur d’Alene Reservation Forest Management Plan, which defines low elevation old growth as a stand with 5-20 large (>20”dbh) trees per acre.  The subject property fits into this category with the merchantable component averaging between 53 trees per acre of approximately 18” diameter at breast height (DBH) in A331, and 70 trees per acre of approximately 18” DBH in A1021. The target of 5-20 large (>20” dbh) trees per acre is easily met on this property, with the majority of the volume coming from the >19.5” DBH component of the stand. While the average DBH is slightly larger on the A331 (17.9” DBH) than A1021 (17.7” DBH), they both maintain a healthy mean annual growth rate of 2.1 % basal area.  

While the overstory is comprised of large, mature pines, the understory is made up of pockets of dense pine regeneration.  The A331 portion of the property had more of these pockets than A1021, with an average of 690 trees per acre including sawlog, smallsaw, saplings and regeneration.  The A1021 portion of the property had an average of 95 trees per acre.  Depending on the management objectives for the property, much of this regeneration could be thinned, especially in the densest locations, in order to promote growth in the remaining trees. This pre-commercial thinning, along with some minor thinning of the overstory could lead to the development of a more multi-layered stand.

The property contains suitable habitat for a variety of species.  The wetlands, stream, proximity to bluegrass fields, and limited access by vehicles, combine to create an area that is used by deer, elk, moose, black bear, and a variety of bird and small mammal species.  There are an average of 3 snags per acre, many of which are currently being used be cavity nesters.  Snag recruitment is also good since there are a large number of mature trees in declining health.  There is also an adequate amount of down, dead, woody debris scattered throughout the parcel, providing adequate habitat for various small mammals.  

Noxious Weeds

Effectiveness of noxious weed management will be tracked by providing estimates of total area of noxious weed invasion and percent cover of noxious weeds by species. Ocular estimation will be used to determine cover by species in five cover class categories: 0-20%, 21-40%, 41-60%, 61-80%, and 81-100%. A 1.0 by 0.5 meter sampling frame may be used to aid in cover estimation. GPS mapping will be used to calculate the area of large (>1 hectare) areas of weed invasion. Alternatively, if these areas are sprayed and the spray equipment has the ability to calculate total area treated this will be an acceptable area estimate. Smaller (< 1 hectare) areas of weed invasion may be mapped with GPS or by ocular estimation.

Noxious weeds within the agricultural segments of the Hangman Mitigation Properties are currently being controlled through crop production.  Without a management plan in place that will specify management actions on specific portions of the Mitigation Properties, removing agricultural production would only cause an extensive weed control issue.  Also, restoration of the entire agricultural portion of the Property will probably be accomplished in stages with segments of the agricultural lands taken out of production in succeeding years.  Noxious weed control accomplished by Project staff has thus far been confined to that portion of the property that is forested and in relatively pristine condition.  Chemical treatments were applied to yellow and red hawkweed (Heiracium pratense and H. aurantiacum) in 2,495 square feet of the 22 acres of pine forest in 2005.  Treatments in 2005 were of patches that averaged 164 meters square with 12 of the 15 patches with 81 – 100% hawkweed cover, 2 of the patches with 414-60% cover and 1 with 21-40% cover.  Six patches totaling 2,824 square feet were treated in 2006.  While the total area of treatment increased in 2006, the number of patches decreased and the cover class of hawkweed within those patches covered 0-20% is 4 patches and 21-40% in 2 patches.  The decrease in hawkweed cover per patch suggests chemical treatments are reducing the presence of the hawkweed within the forests of the mitigation property.          
Bird Sampling

Field Protocol

Bird populations are sampled by the point-count method. Each permanent or reference point is the center of a point-count station. The focal survey area consists of a 50-m radius circle around each birding station. Birds observed outside the point-count circle are recorded for presence/absence data.

Bird surveys will be conducted during May and June beginning at approximately 0500 hours and ending by 1000 hours. The observer(s) spends 10-min at each birding station recording data. To the extent possible, the order of visits to the point-count stations is reversed for each entry.  This increases the probability of observing both early and late morning singers across the point count stations. All stations are visited a minimum of 3 times during the breeding season. To maximize the probability of recording all bird species present on a site regardless of variable arrival and breeding times, surveys are scheduled so that each site is visited at regular intervals throughout the breeding season. Sufficient numbers and variety of birds arrive in north Idaho and begin singing by the second week in May. A period of extensive singing occurs during the mate selection period, but bird song begins to decline once nest building and egg laying start. 

Weather conditions can have a great influence on the effectiveness of a survey.  Because most birds are observed by sound, wind or rain can mask songs or call notes enough that they are not discernible to the observer. High wind and heavy rain can also force high canopy foragers to take shelter or generally decrease the morning activity of most birds. Surveys are not conducted, or are discontinued, if these weather conditions exist.
Bird point counts were completed in May and June of 2005 and again in May and June of 2006 to assure a firm database for baseline conditions.  Data from the 2006 point counts have not been tabulated for analysis.  The number of species detections by cover type varied from a mean of 0.625 to 10.42 (Table 2).  Not surprisingly, the forest cover type showed the highest index of species abundance.  The next step in analysis is to conduct multiple comparison tests to determine which means are different from other means.  However, such tests of current conditions are of limited value in that change over time is the purpose of effectiveness monitoring.  Completion of analysis for effectiveness monitoring awaits the gathering of data from future years.   Comparison across years and between covertypes will detect changes in species abundance as management actions bring changes to habitats within the mitigation property.  Comparisons between the covertypes of 2005 would not illuminate any trends and would only serve to underscore the obvious.        
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	Groups
	Count
	Sum
	Average
	Variance
	
	

	forest
	24
	250
	10.41666667
	8.949275362
	
	

	bluegrass
	12
	19
	1.583333333
	0.446969697
	
	

	drainage
	15
	58
	3.866666667
	3.695238095
	
	

	oats
	15
	44
	2.933333333
	1.352380952
	
	

	spring wheat
	16
	10
	0.625
	0.383333333
	
	

	winter wheat
	18
	22
	1.222222222
	2.065359477
	
	

	
	
	
	
	
	
	

	ANOVA
	
	
	
	
	
	

	Source of Variation
	SS
	df
	MS
	F
	P-value
	F crit

	Between Groups
	1396.632222
	5
	279.3264444
	81.47221927
	1.25718E-32
	2.311267622

	Within Groups
	322.2777778
	94
	3.428486998
	
	
	

	
	
	
	
	
	
	

	Total
	1718.91
	99
	 
	 
	 
	 


Table 2.  Results of single factor ANOVA testing of species detected by covertype within 100 meters of permanent plot centers.
Amphibian Sampling
Larval trapping is a sampling method well-suited for amphibians (Heyer et al. 1994). Larval traps are collapsible minnow traps modified to make the openings smaller. Transects of traps will be established in marshes and bends of streams near the permanent or reference points.  Waterways and wetlands not covered by the permanent sampling points will be sampled also be sampled.  One trap is attached to a rebar post. Five traps are placed at each location. Traps are set for 5 days at each site during each of two trapping periods, one in early summer (mid-June through mid-July) and late summer (August-mid-September).  Incidental observation of amphibians will also be recorded.  Salamander or frog larvae will be identified (using keys in Nussbaum et al. 1983, and Maxell et. al 2003), measured for snout-vent length, and examined for larval stage. Fish are also identified and counted.
Incidental reports from the Hangman Mitigation properties indicate the presence of the Columbia spotted frog (Rana luteiventris) and the American bull frog (Rana catesbeiana).  Trap sampling for amphibians will be initiated in August of 2006 when the equipment becomes available.
The presence of the American bull frog is of particular interest to the Project proponents.  The bull frogs require still or slow moving warm water (Werner et. al. 2003) and appear to favor wetlands with vertical banks that drop into deep pools (Bryce Maxell, personal communication).  The presence and abundance of the American bull frog could then be a strong indication as to the degree of degradation the wetlands and stream courses of the Upper Hangman Watershed have undergone.  Restoration and/or enhancement of wetlands and realignment of the streams within the mitigation property could lead to the disappearance of this introduced species from the property.  
Photo Points 

Photos taken from the center of the permanent plots in each of the 4 cardinal directions will be taken every 5 years (Figure 6).  A white dry erase board, 36” by 24” (including frame) will be placed 20 feet from plot center along the cardinal direction as a scale reference.  Plot name, direction of photograph, distance from plot center, date and property name will be recorded on the dry erase board to ensure proper identification of the photograph.  Photos will be taken with a digital camera for ease of data storage.  Additional plots will be added as management actions are implemented to capture before and after views.
Photos were taken from 26 of the 32 permanent monitoring points within the Hangman Mitigation Property.  The remaining photos are scheduled to be taken before the end of July (2006). 
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Figure 6.  Photos taken in the 4 cardinal directions from the permanent forest plot 1 on May 16 and 17, 2006. 
Easement Acquisitions and CRP Enrollment
The previously described monitoring and evaluation protocols are suitable to recording baseline conditions and effects of management actions on other properties associated with the Hangman Restoration Project through conservation easement acquisition or CRP enrollment.  Monitoring methods for these properties will be implemented as indicated above with the exception that Habitat Evaluation Procedures since they will be managed under the Resident Fish Substitution Policy instead of the Wildlife Mitigation Program.

Landscape Level Monitoring

The problems with water quality in the Upper Hangman Watershed are so fundamentally tied to landscape management actions that the monitoring of water parameters such as base flow, sediment and nutrient load will offer a good segregate for monitoring changes in Watershed management over time.  These parameters however, are not the purgative of the Hangman Restoration Project.  Water quality and flow parameters in Hangman Creek are monitored by the Coeur d’Alene Tribe Water Resources Program and the Tribe Hangman Fisheries program.  Monitoring is conducted according to established protocols and is best left to the professionals in those fields.  

The Hangman Restoration Project does, however maintain two weather stations in the Hangman Watershed to provide weather data that is fundamental to all aspects of the ecology of the Watershed.  The weather stations were established as part of an Environmental Protection Agency Wetlands Program Grant and are currently used as a primary data source for determining aspects of water retention and cycling processes in the Watershed.  One weather station is located at the Coeur d’Alene Tribal Farm headquarters in the middle of the watershed at approximately the same elevation as the mitigation properties (2,558 feet).  The other weather station is located near the summit of Mission Mountain along the southern boundary of the Watershed at 4,324 feet. 
The Coeur d’Alene Tribe GIS program periodically updates their aerial photo and vegetation coverages of the Hangman Watershed as new data becomes available.  Unfortunately, aerial photographs and GIS vegetation coverages of the watershed are completed at the directive of large scale land management operations such as the United States Forest Service or the Natural Resource Conservation Service.  A strict schedule of product delivery can therefore not be predicted.   
Monitoring and Evaluation Summary

Monitoring of several aspects of the Hangman Watershed are currently underway.  Weather patterns are recorded at high and mid low elevations in the watershed to monitor inputs into the hydrologic system.  Water quality and flow parameters are monitored through the standard processes of stream flow and pollutant measurements.  GIS coverages aerial photography and vegetation patterns of the entire watershed are periodically updated.  Vegetation, avian, amphibian and, where appropriate HU monitoring, is conducted within the boundaries of the properties managed by the Hangman Restoration Project.
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