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EXECUTIVE SUMMARY
The Regional Technical Team (RTT) concludes that the streambank alteration (SA) indicator is an appropriate habitat surrogate for the extent of take for a livestock grazing action in an incidental take statement (ITS).  However, the RTT finds that additional monitoring and research is needed to strengthen the relationship between this livestock use indicator and habitat conditions resulting in take for salmonid species.  The RTT also concludes that a Term and Condition specifying a level of SA that is lower than the incidental take limit  in the ITS and that triggers an adaptive management process is appropriate to minimize the impacts of take.
INTRODUCTION, ELEVATION ISSUES AND ORGANIZATION OF MEMO
On July 29 and August 7, 2009, the Regional Executive Team for the streamlining consultation process was formally requested (elevated) by the Blue Mountains Consultation Streamlining Level 2 Team and a team member to provide guidance for resolving two issues associated with a consultation document for livestock grazing actions..  The elevated issues are related to an Incidental Take Statement (ITS) issued by the National Marine Fisheries Service (NMFS) in a biological opinion (BiOp) that addressed the effects of 13 livestock grazing allotments on the Malheur National Forest (MNF) on the threatened mid-Columbia steelhead and its critical habitat.  The RTT for the streamlining consultation process and the Interagency Coordinators Subgroup (ICS) were subsequently directed to review the two issues and draft guidance for the Regional Executive team to consider.  This memorandum transmits the findings of the RTT.  

Elevated Issues
1.  “Is the use of bank alteration (as measured by MIM  protocols) as an extent of incidental take indicator for the proposed grazing strategy appropriate, and/or can you offer recommendations for the use of other quantified indicators for the extent of incidental take?” 
2.  “Is 10% bank alteration utilizing the Multiple Indicator Monitoring a valid term and condition of the Incidental take statement for the proposed grazing strategy.” 
The findings and recommendations provided below are based on the results of the RTT’s review and discussion, in coordination with the ICS, of the elevation position papers prepared by NMFS and MNF/BLM Prineville District (hereafter described as MNF) staff, the references cited therein, and additional sources of scientific opinion and literature cited below.
This memo is organized to present the findings of the RTT by issue, followed by a discussion of the rationale used to support each finding.  In addition, to facilitate successful completion of ongoing and future grazing consultations between the MNF and NMFS in a timely manner, comments and recommendations of the RTT are presented regarding: (1) the consultation process used to develop the existing BiOp; (2) improvements to the Biological Assessment (BA); (3) improvements to the BiOp; (4) improvements to the ITS; and (5)   adaptive management of grazing-related impacts on fish habitat, statistical analysis, and research needs. 

FINDINGS
Issue 1.  The RTT concludes that SA is an appropriate indicator (habitat surrogate) to express the magnitude of take in an ITS and to minimize the impacts of take when used as a trigger for adaptive management, with certain caveats explained later in this memo.  Based upon the best available science on this topic (results of studies and expert declaration for a lawsuit), the RTT determined that: (1) use of the Multiple Indicator Monitoring (MIM) method can result in a considerable over-estimation of percent SA compared to estimates made by a more precise method; and (2) the values for percent SA used  to express the take limit in the ITS and to frame a  Term and Condition to minimize the impacts of take specifically at issue in this elevation were based on studies that applied  the more precise method.  To address the issue of over-estimation, , the RTT recommends that the Level 1 team evaluate available information and consider ways to avoid or minimize the extent of over-estimation  prior to concluding any new consultations on grazing actions that may affect listed fish species.  
The RTT is unable to recommend an alternative, quantified (numeric) indicator to express the magnitude of take on an annual basis for grazing actions.  There is a fundamental conflict between the need to identify an annual indicator to limit the extent of take due to annual grazing, and available monitoring methods to determine the impacts of grazing activities on instream habitat conditions and stream channel form that are based on trends requiring more than one year of data collection. 
Issue 2.  The RTT concludes that it is appropriate for an ITS Term and Condition to specify a lower limit for SA to ensure that the take  limit, which is also expressed in terms of SA, in the ITS is not exceeded, provided the Term and Condition triggers an adaptive management process.  The RTT does not endorse a specific percentage point estimate (e.g., 10%) of SA for this purpose.  We recommend that the Level 1 team consider observer error associated with a specific point value before selecting a particular SA value for inclusion in a Term and Condition.
DISCUSSION AND ANALYSIS IN SUPPORT OF FINDINGS

Issue 1
SA as a Surrogate for the Amount or Extent of Take.  Habitat effects can be used as a surrogate to express the amount or extent of anticipated take provided a causal link can be established between the habitat effects and take of the listed species.  This is consistent with the NMFS and FWS joint national policy as set forth in The Endangered Species Consultation Handbook (FWS and NMFS 1998) (pages 4-47 to 4-48).
In this case, NMFS used the 20 percent level of SA, as measured by the MIM protocol (Burton et al. 2007), that was included in the proposed action as a livestock move trigger/end-point indicator, as the habitat surrogate for expressing the amount or extent of anticipated take caused by the proposed action.  Based on our review of the documents cited in the NMFS position paper, we conclude that NMFS has reasonably established a causal link between SA-related habitat effects caused by livestock grazing activity and the taking of the species (i.e., grazing will affect stream channel conditions that will affect fish habitat conditions such as water quality, food, cover, etc.).  The literature generally supports the concept that increased SA will, at some point, adversely affect stream channel conditions, and therefore fish habitat conditions.  However, as discussed below, there is uncertainty relative to the percentage of SA at which take is likely to occur, and there is uncertainty associated with the SA values obtained using the MIM and other protocols.  

Despite the above limitations, of the three criteria for livestock move triggers included in the proposed action addressed by the NMFS BiOp (stubble height, shrub utilization, and SA), we conclude that SA is the criterion that has the closest connection to biological effects that conform to incidental take of the listed species.  It is an imperfect criterion to be sure, and some recommendations are provided below to make the use of SA more useful for this purpose.  
Alternative Indicators to Measure the Amount or Extent of Incidental Take.  The RTT discussed whether or not there are alternative indicators to SA for identifying the amount or extent of incidental take caused by livestock grazing.  A fundamental difficulty is finding an indicator that would identify an annual change to instream habitat or channel morphology as a result of the current year’s use by livestock.  The RTT concludes that bank stability and width-to-depth ratios are two indicators essential to an understanding of livestock grazing impacts to ESA-listed fish species and their habitat.  However, neither parameter lends itself to assessing the effects of annual livestock use.  They are best suited to determine trends in conditions, and trends are best detected when utilizing more than two data points (i.e., datasets covering multiple years).  
Stream channels are naturally dynamic and subject to disturbance from annual flooding, anchor ice, and other natural events.  Natural processes can repair the results of annual disturbances, including anthropogenic disturbances, within certain limits, that vary dependent upon channel types, riparian vegetation community, local geology, and other factors.  Changes in bank stability and width-to-depth ratio from one year’s use by livestock can only be determined by evaluating the affected stream section the next year.  This takes place after the regenerative effects of growth of vegetation during the remainder of the growing season after the livestock have been moved from the previous year, and the effects of bank-building from spring flows the following year.  In addition, the use of only two data points only suggests a cause-effect relationship and does not firmly establish one.  Assessing the effects of one year’s livestock use on stream habitat conditions by measuring bank stability and width-to-depth ratios over the course of several subsequent years limits their suitability as a measure of take in an ITS.
The Validity of Specific SA Values.  The description of the proposed action included a 20% SA value as both a livestock move trigger and end-point indicator.  The 20% value was not randomly selected by the MNF; it is implied that the MNF recognized that livestock use exceeding that threshold may have negative consequences to instream habitat for the listed fish species.  However, as proposed, the MNF described a measurement error associated with the 20% value for SA, intending for that error to be included as part of their adaptive management process.  The observer error was not carried over into the BiOp ITS.
The NMFS elevation position paper states at page 3 that:  “The best available science indicates that the 10% and 20% bank alteration levels are appropriate in preventing bank destabilization and protecting habitats critical to listed fish.”  The paper then cites the following references to support these values: Pfankuch (1978), Hayslip (1993), Thompson et al. (1998), Bengeyfield and Svoboda (1998), Powell et al. (2000), Cowley (2002), and Archer et al. (2008).  The NMFS position paper also cites Heitke et al. (2008), but incorrectly identifies it as Archer et al. (2008).
There is little field research supporting any specific percent SA standard using a defined and repeatable measurement protocol.  The above citations provide recommendations and professional judgments, but do not present empirical evidence from grazing monitoring data to support the percentages.  A summary of each paper listed above is presented in Cowley (2002).  
The RTT is aware of one publication that uses grazing monitoring data to support a relationship between percent SA and stream conditions (Bengeyfield 2006).  Two grazed sites with streams in the Beaverhead–Deerlodge National Forest in southwest Montana showed a marked narrowing of stream channels after establishing and actively managing for a SA move trigger of 30%.  Cross-section monitoring had documented that channels had become wider and shallower as a result of livestock trampling of the streambanks.  SA estimates were 45% and 80% or higher, respectively, for the two grazed sites prior to establishing the 30% SA move trigger.  While working to achieve the 30% SA move trigger, active management by the permittee resulted in mean SA livestock use levels of 17% and 15% for the two pastures at the conclusion of the study.  

Although the amount of improvement differed from site to site, the author noted an upward trend in the shape of the stream channel over a 4 to 6 year period where SA guidelines were met.  Improvements to riparian vegetation condition were noted in each case.  The author concluded that generally, stream widths became narrower, forcing the channels to become deeper at the same time.  Bengeyfield (2006) also noted that the only streams that showed significant improvement were those where the SA levels were met, as neither a forage utilization of 45% nor a stubble height of 4 inches initiated the upward trend in stream channel shape that they believed was necessary to achieve riparian function.  The 17% and 15% SA values for the two locations fall within the general range set in the ITS and the associated Terms and Conditions.  However, the RTT concludes that it would be valuable to have additional monitoring or research studies to determine if a wider range of SA values would result in improving stream habitat conditions.  

A quote from Cowley (2002) is illustrative: “Each of the authors mentioned above recognizes the ability of streams to repair a certain amount of bank alteration and provide for improvement.  The amount of unaltered streambank needed to maintain streambank stability range from 70 to 100 percent stable banks.  Therefore, it appears that 70 percent unaltered streambanks (i.e., 30 percent altered streambanks) is the minimum level that would maintain stable conditions.  All of these authors consider both natural and accelerated alteration in the totals.”  However, the relatively new MIM SA protocol has not been used or evaluated by any of the aforementioned authors with the exception of Heitke et al. (2008).
SA Estimates determined by the MIM Protocol.  Consistent with the MNF’s proposed action, the ITS specifically identifies the MIM protocol to determine percent SA for purposes of monitoring and minimizing the extent and impacts, respectively, of take.  It is the understanding of the RTT that the MIM protocol was recommended by Region 6 of the Forest Service in 2005 to field units for monitoring livestock use, and has been required as the standard monitoring protocol for the BLM in Oregon and Idaho since the 2007 field season, for grazing activity along streams in the interior Columbia River Basin.  The literature cited to support the 10% and 20% SA values in the BiOp pre-date the use of the MIM protocol.  
Based on a review of the literature associated with this elevation, the RTT is aware of studies and statements by experts that conclude that estimates made by the MIM protocol consistently overestimate those generated by previously developed protocols.  For example, the protocol used to determine percent SA by Bengeyfield and Svoboda (1998) is the percent of a transect altered in some way by livestock (also known as a line-intercept protocol).  The Bengeyfield and Svoboda (1998) protocol is designed to estimate the true percentage of the stream-side area altered by livestock grazing (May 11, 2009, ONDA v. Kimbell Declaration by Dr. Brett Roper PhD, Forest Service National Aquatic Monitoring Leader).  The MIM protocol is not a true line intercept method; it is a modified line intercept protocol.  The primary advantage of the MIM approach is that it can be completed more rapidly than line transect protocols.  A recent study has shown that the MIM approach consistently overestimates the true percent of the area altered (Heitke et al. 2008).  As noted above, the NMFS position paper incorrectly cites Heitke et al. (2008) as Archer et al. (2008); Dr. Roper is one the co-authors of Heitke et al. (2008).

Heitke et al. (2008) used field measurements to compare the line transect approach to a modified line transect approach.  They concluded the modified approach consistently overestimated the true amount of streambank disturbance.  The overall average alteration for the same 10 streams with a similarly trained technician was 8.3% for line transects and 31.4% for modified line transects.  The modified line transect in this study was a single 92 cm transect that was determined as disturbed if a hoof print altered any part of the line.  Although not tested in the same year, an earlier MIM protocol received an intermediate alteration result of approximately 20%; roughly 2.5 times what would have been found using a true line transect protocol.  Based on the results presented in Heitke et al. (2008), the current MIM approach will generally overestimate the true area of the streambank altered by livestock by about 100 percent (Dr. Roper declaration for ONDA v Kimbell, May 11, 2009).

The RTT recommends this new information be evaluated and reconciled for the ongoing consultation on six allotments, and future consultations.  If the MIM protocol, which is a modified line intercept method, continues to be used for determining percent SA values derived from the literature based on the line intercept method, then adaptive management and the need to reinitiate consultation will be triggered at levels below those originally intended because of an overestimation error.  There are at least three potential paths:  
(1) if the existing 10% and 20% SA values in the BiOp are used, then the monitoring protocol should be a line-intercept method because the 10% and 20% SA values were derived using that method; 
(2) if the MIM (modified line intercept) method is to be used, then the percent SA values should be revised upward to reflect the higher values likely to be derived using this method; or, 
(3) MIM estimates could be calibrated by collecting data utilizing both the MIM protocol and a line-intercept method at a sub-set of grazing monitoring sites, determining the statistical relationship between estimates utilizing both methods, and developing a correction factor.  
With regard to option 3, the RTT understands that an additional action agency monitoring burden is inconsistent with Deputy Team (formerly Interagency Implementation Team) policy regarding implementation monitoring for the PACFISH/INFISH BiOps.  The Deputy Team policy is to not add monitoring requirements to individual grazing consultations.  Therefore, the third option may better be addressed with a research project similar to that described in Heitke (2008).
Statistical Uncertainty and Specific Percent Values for SA.  The MNF position paper raises a statistical issue about observer error and developing confidence interval estimates for percent SA.  The position paper cites Burton et al. (2007) and concludes that variability of the measurement error can be as much as plus or minus 9%.  The position paper then states that the 10% SA limit in the ITS Term and Condition is ill-considered since the parameters of statistical confidence are essentially the same.  This implies that the true value for a mean estimate of 10% SA would lie within the range of 1% to 19%.  
The MNF position paper does not take into account the direct correlation between the intensity of livestock use and variation associated with observer error.  The RTT review of Burton et al. 2007 (cited in the MNF elevation paper) found that variability can range from plus or minus 5 to 9%, with lower differences usually associated with light alteration levels (<20% bank alteration) [emphasis added].  The FS/BLM position paper does not take this range into account, applying just the higher (+/- 9%) end of the variability to the discussion.  If the lower variability levels are more typically associated with SA levels <20%, it is likely that the variability range is closer to +/- 5% for SA levels <20, and closer to +/- 9 for SA levels >20.  Because of the uncertainty regarding observer error, the RTT recommends that a statistician evaluate this issue and at a minimum develop the appropriate range of variability for SA levels <20, and SA levels >20.  Subsequently, the analysis in the BA, the ITS limit for the amount and extent of incidental take, and any ITS Terms and Conditions referencing specific levels of percent SA should reflect the statistical uncertainties associated with observer error inherent in the sampling method.  The RTT notes that Heitke et al. 2008 states, “Observer consistency in site evaluation was significantly improved by training.” To ensure variability is minimized to its fullest, the RTT recommends that when reinitiating consultation the MNF continue to include annual training for SA as outlined in their current proposed action.

In summary, the RTT recommends that a statistician evaluate the observer error and associated variability issue.  The RTT also recommends that the analysis in the BA, the effects analysis in the BiOp, the ITS value for the amount and extent of incidental take exempted (including any Terms and Conditions in the ITS referencing specific levels of percent SA), reflect the statistical uncertainties inherent in the sampling methodology and protocol used (i.e., line intercept v. modified line intercept).

Issue 2

10% SA as an ITS Term and Condition.  The purpose of a Term and Condition is to minimize the impacts of anticipated take on the listed species.  Commonly, Terms and Conditions address operational aspects of the Federal action to achieve that outcome.  An example for a fish habitat restoration consultation is illustrative.  The Federal action is to place instream wood structures with heavy equipment.  Incidental take to listed fish is expected to occur as a result of increased amounts of turbidity in the water column and fine sediments in the streambed.  Typical ITS Terms and Conditions would limit bank access points and equipment time in the water, and require erosion control measures.  There usually are no Terms and Conditions limiting the number of instream wood structures.

In this BiOp, the reinitiation trigger for consultation and the incidental take limit are identified as 20% SA for all allotments.  A Term and Condition to further minimize the amount of incidental take at the 10% SA level was then prescribed for allotments with a history of non-compliance, where riparian vegetation was in an early seral status, where the upward trend was not apparent, and/or where recent riparian impacts associated with cattle trespass had occurred.  While it is unusual for a Term and Condition to set a more restrictive standard than the reinitiation trigger/amount or extent of take, the RTT believes that this approach seems appropriate in this case.  

The RTT believes that the intent of this Term and Condition should be to trigger the proposed adaptive management process to ensure that the 20% SA incidental take limit is not exceeded.  In the case of this BiOp, exceeding the 10% SA limit would serve to trigger the adaptive management process on these allotments well before they exceeded the 20% SA limit of incidental take.  However, in future consultations, the RTT recommends that the overestimation issue between results from the MIM (modified line intercept) and line intercept methods be reconciled before a specific percentage value for the Term and Condition is determined.  In any event, the RTT reached consensus on the concept that the Term and Condition SA percent value be set below that of the incidental take limit for the purposes of triggering the adaptive management process.  If used in that context, the RTT concludes that the 10% SA limit would serve to minimize the impacts of anticipated take in a manner that is consistent with the scope of the proposed action, which includes a provision for an adaptive management process.  
RTT COMMENTS AND RECOMMENDATIONS

Consultation Process
Aside from the specific issues raised in the elevation, the RTT also discussed this matter from the perspective of the streamlining consultation process.  We conclude that the consultation documents (BA, BiOp, and ITS) should have been more transparent (i.e., more explicit descriptions and open communication).  Many of the following RTT recommendations address this transparency issue.  Specifically, explicit descriptions of how and when the adaptive management process would be used should have been included in each of the documents. 
The sequence of events in this consultation is described by the MNF in their elevation paper as follows: “During the 2007 formal consultation on these 13 grazing allotments, the Federal Agencies were unable to reach consensus on streambank alteration Terms and Conditions and the measurement by which the amount or extent of “take” of the species would be the indicator for the species.  As a result, NOAA issued Terms and Conditions in the final BiOp for 10 of 13 allotments that were significantly different than what was analyzed as proposed actions in the Biological Assessments.”  If the streamlining consultation procedures were fully utilized, the agencies would have elevated these two issues and they may have been resolved before the BiOp was issued.
Improvements to the BA
The standards for SA should be based upon the measurement protocol employed.  As Heitke et al. (2008) noted:

“But it is also important that bank-alteration standards not only indicate the desired environmental conditions at a site, but also identify the protocol to be used to assess streambank alteration.  Given that there are at least nine different streambank alteration methods currently used by land-management agencies in the western United States (Bengeyfield and Svoboda 1998; Cowley and Burton 2005), specialists need to understand how the choice of protocol, level of training, and professional background affect these estimates.  A clear understanding of these issues is necessary to interpret results accurately and to articulate clearly the implications of streambank alteration assessments to land management agencies, regulators, permittees, and the public.” 

The discussion of the proposed action should clearly account for the overestimation error associated with the SA indicator value derived by applying the MIM protocol, and how it would be considered with the monitoring results.  SA triggers should also specifically reflect the observer variability associated with different monitoring protocols.  The MNF and NMFS must agree on the appropriate variability levels for each SA value.
The RTT supports the adaptive management process proposed and described in the BA.  However, the adaptive management process should include a timeline for resolution of issues by the Level 1 team.  For example, an allotment exceeding the SA standard in year 1 would trip the adaptive management loop.  Changes to management on the allotment are made for year 2.  Should SA standards continue to be exceeded on an allotment, the Level 1 Team will review to determine whether additional changes should be recommended, or whether allotment-specific reinitiation of consultation with NMFS (and/or FWS) should occur.  
Improvements to the BiOp

Like the BA, the analysis of the proposed action in the BiOp and the ITS should account for the range of variation in monitoring results associated with use of the MIM protocol to measure the level of SA effects.  The RTT also recommends that a discrete section be added to the effects analysis in the BiOp that clearly and concisely explains the causal link between effects to habitat caused by grazing activities and the biological effects to the listed steelhead that conform to take.  The effects narrative would more specifically describe the state of the science (best available information), including the uncertainties about utilizing specific values of SA for determining biological effects to steelhead as a habitat surrogate, as we have explored in this document.
Improvements to the ITS
The ITS, and more specifically the Terms and Conditions, should better integrate the adaptive management approach included as part of the proposed action in the BA.  The numeric value for the adaptive management trigger should be less than the numeric value for the amount or extent of take exempted.  The intent is to ensure that the Level 1 team is convened when the adaptive management trigger is exceeded, to discuss and develop management actions to ensure that the authorized incidental take exemption is not exceeded.  It is key that the text in the ITS explicitly describe this intent and the steps for resolving any related issues.

It is also important that the text describe the measurement uncertainty about the numeric value of the take exemption to account for observation variation associated with the proposed protocol (numeric value plus or minus observer variation).  The Reasonable and Prudent Measure should (1) trigger proposed adaptive management at a level below the authorized take limit, and (2) minimize the impacts of incidental take on steelhead.  This considered, the ITS should clearly state the SA value when the adaptive management process should be triggered.
The MIM SA estimate is used as a surrogate for stream habitat conditions in the ITS.  Additional information regarding the relationship between the MIM SA measurement and stream channel conditions would provide a better information base for the amount or extent of incidental take.  There are a couple of approaches that could be used to establish a clearer link between the MIM SA indicator and stream channel habitat conditions important to the listed fish species.  

Approach 1: Bank stability and vegetative condition are critical links between grazing actions and long-term habitat quality, and on that basis relate to harm of ESA-listed fish.  However, the effect of SA on stream habitat is variable depending upon channel type.  Some channel types and streambank vegetation are more susceptible to SA than others.  Therefore, it is not possible to definitively determine whether any particular level of SA by itself, particularly in a single year, is likely to lead to adverse effects to listed fish or their habitat.  An alternative approach would be to conduct a collaborative 3-year evaluation of the more common riparian community types (Bengeyfield and Svoboda 1998), capability groups (Cowley 2002), or similar ecological classifications in the river basin by measuring SA and bank stability both before and after grazing to isolate grazing alteration rates, and to compare those rates to rates of annual bank stability repair.  Under this approach, the relationship between SA and bank vegetation composition could be established by measuring that composition every few years.
Approach 2: Request the FS/BLM Effectiveness Monitoring Group analyze the 2001 to 2009 PACFISH/INFISH Biological Opinion (PIBO) effectiveness and implementation monitoring data collected at PIBO integrator monitoring sites within the PACFISH/INFISH area (personal communication with Eric Archer, Program Leader PIBO Effectiveness Monitoring Program).

Grazing, Adaptive Management, Statistical Analysis, and Research
Establish long-term objectives for specific allotments rather than using the generic objectives from PACFISH.  Long-term objectives  based on an understanding of the inherent stream channel potential (i.e., 90% bank stability for a certain channel type and plant association) would better inform the  establishment of values for cattle use move indicators and the development of ITS Terms and Conditions to minimize the impacts of take on listed fish species caused by grazing activities.   This would be consistent with the MIM protocol and the adaptive management process in the proposed action.  During reinitiation, the MNF should consider setting specific SA levels for each allotment by integrating riparian capability groups or community types into this effort as described by Cowley (2002) and Bengeyfield and Svoboda (1998), respectively.

For problem allotments, consider reducing percent SA levels until these areas are trending in the right direction.  The RTT does not endorse any specific SA levels until the issues of observer error and differences between line intercept protocols and modified line intercept protocols (such as MIM) are resolved by the Level 1 team.  The following example is for conceptual purposes only.  Consider setting problem allotments at 15% if most allotments have a 20% SA limit. If habitat conditions begin trending in right direction, either keep the SA limit at 15% or increase the alteration allowance to 20%.  Conversely, if habitat conditions continue a downward trend following a year at 15%, reduce the SA limit to 10%.  If habitat conditions continue to decline after the year at 10%, begin discussions with Level 1 regarding other management options and/or possible reinitiation of consultation.
A research project should be designed and implemented to supplement the Heitke et al. (2008) data set for SA.  The research proposal would collect data using a line intercept protocol at each site where MIM procedures would be performed.  This would result in a data set that could be used to develop a correction factor for MIM-based estimates of SA.  If the correlation coefficient is statistically significant between the line intercept and modified line intercept methods, then the MIM protocol could be used to efficiently measure SA levels.

The percent SA value identified in the proposed action and used in the ITS to identify the amount or extent of take should incorporate the adaptive management process included in the proposed action.  Monitoring results should be used to determine if habitat conditions are trending towards meeting long-term habitat goals for the percent SA values selected.  Adjustments upwards or downwards from those values would be made accordingly.  As discussed above, the calculated percent SA value is dependent upon the monitoring protocol employed (line-intercept vs. modified line-intercept) and should include a confidence interval estimate.
The RTT recommends research, evaluation of existing data sets, and additional monitoring to further illuminate the relationship between SA and fish habitat conditions, and SA estimates determined by the line-intercept vs. the MIM protocols.  Furthermore, the RTT recommends that a statistician evaluate variability associated with the various protocols.

The MNF proposed grazing actions included the use of three livestock use indicators for riparian areas: (1) SA; (2) stubble height; and (3) shrub utilization.  While the NMFS ITS only used SA to describe the extent of incidental take, it is important to keep in mind that the two other in-season move trigger/end-point indicators are also part of the proposed action.  The MNF and permittees would still move their livestock if shrub utilization and/or stubble height values were exceeded, regardless of whether SA levels had/had not been exceeded.  Since the extent of take was only based on exceeding the SA move trigger/end-point indicator, the MNF would not exceed the extent of take outlined in the ITS if shrub utilization/stubble height values were exceeded.  Exceeding shrub
utilization and/or stubble height levels should result in either: (1) management changes implemented through adaptive management; or (2) reinitiation of consultation if exceeded to the point that the action results in effects that weren’t previously considered in the BiOp.
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