
2014 Sawtooth NF Monitoring and Evaluation Report (September 2015)  Page - 1 

 
 

SAWTOOTH NATIONAL FOREST 
LAND AND RESOURCE MANAGEMENT PLAN 

 
2014 MONITORING AND EVALUATION REPORT 

FY 2015 

 
 
 
 
 



2014 Sawtooth NF Monitoring and Evaluation Report (September 2015)  Page - 2 

TABLE OF CONTENTS 
 
I.  INTRODUCTION ............................................................................................................ 4 
 
II. 2014 FOREST PLAN MONITORING and EVALUATION REPORT ORGANIZATION ....... 4 
 
III. SUMMARY OF MONITORING RESULTS ...................................................................... 5              
     III-A:  Annual Monitoring Elements - Table IV-1 ...................................................................... 5 
            1. A quantitative estimate of performance comparing outputs to services  
                with those predicted in the Forest Plan (Forest Plan, p. IV-5)  ....................................... 5 
                     Threatened, Endangered, Proposed and Candidate Species Objectives ................... 5 
                     Air Quality and Smoke Management Objectives ....................................................... 8 
                     Soil, Water, Riparian and Aquatic Resources Goals and Objectives .......................... 8 
                     Wildlife Resources Objectives ................................................................................... 8 
                     Vegetation Resources Objectives .............................................................................. 9 
                     Botanical Resources Objectives ............................................................................... 11 
                     Nonnative Plants Objectives .................................................................................... 11 
                     Fire Management Objectives ................................................................................... 12 
                     Timberland Resources Objectives ........................................................................... 12 
                     Rangeland Resources Objectives ............................................................................. 13 
                     Minerals and Geology Resources Objectives ........................................................... 13 
                     Lands and Special Uses Objectives .......................................................................... 13 
                     Facilities and Roads Objectives ................................................................................ 13 
                     Recreation Resources Objectives ............................................................................ 14 
                     Scenic Environment Objectives ............................................................................... 15 
                     Heritage Program Objectives ................................................................................... 15 
                     Tribal Rights and Interests Objectives ..................................................................... 15 
                     Wilderness, Recommended Wilderness, and IRA Objectives .................................. 16 
                     Wild and Scenic River Objectives ............................................................................. 16 
                     Research Natural Areas Objectives ......................................................................... 16 
                     Social and Economic Objectives .............................................................................. 16 

Sawtooth National Recreation Area Objectives  ..................................................... 16 
            2. Population trends of the management indicator species will be monitored  
                and relationships to habitat changes determined (Forest Plan, p. IV-6)  ..................... 16 
            3. Accomplishment of ACS priority subwatershed restoration objectives  
                (Forest Plan, p. IV-6)  .................................................................................................... 17 
            4. Terms and conditions or reasonable and prudent measures that result  
                from consultation under Section (a) of the ESA (Forest Plan, p. IV-6)  ......................... 18 
                     Terms and Conditions .............................................................................................. 18 
                     Conservation Recommendations  ............................................................................ 18 
 
     III-B:  Monitoring Elements Found in Table IV-2 of the Forest Plan with 
                    Annual Reporting Requirements .............................................................................. 21 
                    Safety of Administrative Facilities ............................................................................ 21 
                    Safety of Developed Recreation Sites ...................................................................... 22 
                    Protection of Historic Properties .............................................................................. 22  
                   Watershed Restoration and Conservation Activities ................................................ 23  
                   Aquatic Ecosystems ................................................................................................... 27 

 
 



2014 Sawtooth NF Monitoring and Evaluation Report (September 2015)  Page - 3 

Tables 
Table 1 Acres of Noxious Weed Treated by Method ........................................................... 11 
Table 2 Management Indicator Species for the Sawtooth National Forest ........................ 16 
Table 3 Pileated Woodpecker Monitoring Results by District ............................................. 17 
Table 4 Sage Grouse Monitoring Results by District............................................................ 17 
Table 5  Goshawk Monitoring Results by District ................................................................. 17 
Table 6 Sawtooth NF 2014 Aquatic Restoration Projects by WARS priority ....................... 18 
Table 7 Alturas Lake Creek Watershed Improvement Projects ........................................... 22 
Table 8 Aquatic restoration accomplishments on the Sawtooth NF ................................... 23 
  
Appendices 
Appendix 1 Acres of Invasive Species treated by District 
Appendix 2 2013 & 2014 Sawtooth National Forest Yellowstone Cutthroat Trout Aquatic Management 

Indicator Species Monitoring Report 
Appendix 3 2013 & 2014 Sawtooth NF - Bull Trout Management Indicator Species Monitoring Report 
 

 



2014 Sawtooth NF Monitoring and Evaluation Report (September 2015)  Page - 4 

 
I. INTRODUCTION 
 
In September 2003, the Sawtooth National Forest (NF) began implementing its revised Land and Resource 
Management Plan (Forest Plan).  The revised Forest Plan defines a strategy that manages Forest resources to 
attain a set of desired resource and social and economic conditions by emphasizing the maintenance or 
restoration of watershed conditions, species viability, terrestrial and aquatic habitats, and healthy, functioning 
ecosystems.  Monitoring and evaluation are critical to determining if we are attaining desired goals.  In 
accordance with the regulations at 36 CFR 219.12(k): “At intervals established in the plan, implementation 
shall be evaluated on a sample basis to determine how well objectives have been met and how closely 
management standards and guidelines have been applied. Based upon this evaluation, the interdisciplinary 
team shall recommend to the Forest Supervisor such changes in management direction, revisions, or 
amendments to the Forest Plan as are deemed necessary.”   
 
Chapter IV of the 2003 Forest Plan establishes that formal evaluation and reporting will occur every 5 years. 
2008 marked completion of the first five years of implementation under the 2003 revised Forest Plan, 
triggering a formal review.  The Forest completed the formal evaluation of the first five years of Forest Plan 
implementation and published the results of that evaluation in 2011.  
 
As a result of the 5-year evaluation, several changes were made to the monitoring elements described in 
Chapter IV of the Forest Plan. These changes are reflected in this monitoring report. In addition to completion 
of the 5-year evaluation, the Forest completed an amendment of the Forest Plan to adopt a forested biological 
community Wildlife Conservation Strategy (WCS) in 2012. The 2012 (WCS) Forest Plan amendment included 
several changes to the monitoring elements described in Chapter IV of the Forest Plan as well as added, 
deleted or modified several management objectives. The changes identified in the 2012 WCS Forest Plan 
amendment are reflected in this report. This document reflects the final monitoring report for fiscal year 2014.   
 

 
II. 2013 FOREST PLAN MONITORING and EVALUATION REPORT 
ORGANIZATION  
 
As previously stated, monitoring and evaluation provide knowledge and information to keep the Land and 
Resource Management Plan viable.  Appropriate selection of indicators, and monitoring and evaluation of key 
results helps us determine if we are meeting the desired conditions identified in the Plan.  Chapter IV of the 
Revised Forest Plan provides the list of activities, practices and/or effects to be monitored and the various 
indicators to be used as measures.  While most of the monitoring elements require that some level of data be 
gathered each year, the majority of elements are designed to evaluate the effects of management over time.  
Therefore, results of monitoring efforts for most elements are reported after evaluation of data that has been 
gathered for multiple years.  
 
Chapter IV, Table IV-1 of the Forest Plan identifies elements related to National Forest Management Act 
(NFMA) and other pertinent laws and regulations that are reported on either an annual basis or every 5 years.  
Elements that are not reported each year are typically those that require the collection of information over 
multiple years before a meaningful evaluation is possible.  In this second year under the 2012 amended Forest 
Plan, only the elements identified in Table IV-1 with a “yes” in the “Annual Posting of Results” column will be 
discussed in Section III-A below. 
 
Table IV-2 of the Forest Plan identifies questions and indicators that will be monitored to determine the 
success of the Forest Plan management strategy in progressing toward desired conditions. Similar to Table IV-
1, information pertaining to many of the indicators requires multiple years of collection before any meaningful 
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evaluation of an element and its related question can be made.  Therefore, only the monitoring questions and 
their related indicators with “annually” in the “Report Period” column will be addressed in Section III-B below.  
 
 
 
III. SUMMARY OF MONITORING RESULTS: 
 
III-A.  Annual Monitoring Requirements – Table IV-1:   

 
Monitoring requirements identified in the Forest Plan shall provide for: 
1.  A quantitative estimate of performance comparing outputs and services with those projected by the 
Forest Plan.  

 
As defined in the Forest Plan, Objectives are “concise time-specific statements of actions or results 
designed to help achieve goals”. As such, objectives provide the best projection of outputs and services to 
be provided through implementation of the Forest Plan. Forest Plan objectives are found under the various 
Forest-wide Resources sections in Chapter III of the Forest Plan.  Following is a summary of the Forest’s 
accomplishments for those objectives designed to provide for specific services on an annual basis, and/or 
projected outputs resulting from management actions.   Other objectives found in the various sections of 
the Forest Plan do not require an annual accomplishment and are not discussed in this monitoring report.  
These objectives are discussed only in those cases where activities have been implemented that 
substantially contribute toward or fully accomplish the objective.   

      
The objectives addressed below are organized by resource section as they are found in the Forest Plan. 
Those resource sections in the Plan that do not contain objectives that are reported on an annual basis or 
require an annual accomplishment will be noted below. 
 
 

THREATENED, ENDANGERED, PROPOSED, AND CANDIDATE SPECIES (TEPC) OBJECTIVES (FLRMP pages III-8 to 
III-11)  
 
Objective TEOB01 - Continue to map and update locations of species occurrence and habitat for TEPC species 
during fine- or site/project-scale analyses.  Incorporate information into a coordinated GIS database and 
coordinate with the Idaho Conservation Data Center.  
 

Accomplishment:   Wildlife TEPC and sensitive species information was collected from project analyses, 
field inventories and ongoing annual monitoring in 2014.  This information was used to inform project and 
program level analyses and decision making. Data from these inventories is currently stored at the District 
level and is awaiting input into NRIS Wildlife database; data entry into NRIS Wildlife will occur in 
September 2015.  
 
TEPC and sensitive plant information project analyses, field inventories, and monitoring were collected in 
2014.  This information was used to inform project level analyses and to refine rare plant element 
occurrences on the forest.  Data has been shared with the Idaho Conservation Data Center via CDC rare 
plant element occurrence report forms. 
 
TEPC and sensitive aquatic organism information from project analyses, field inventories, and monitoring 
was entered into the Natural Resource Information System (NRIS) in 2014.  This information was used to 
refine spatial coverages that display species distribution for Wood River sculpin, Northern leatherside 
chub, Westslope and Yellowstone cutthroat trout, bull trout, chinook salmon, and steelhead trout.  Data 
has been shared with the Idaho Conservation Data Center via Idaho Fish and Game collection permits. 
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Objective TEOB03 - Identify and reduce road-related effects on TEPC species and their habitats using the 
Watershed and Aquatic Recovery Strategy (WARS), the Vegetation and Wildlife Habitat Restoration Strategy 
and Source Environment Restoration Strategy, and other appropriate methodologies.  
 

Accomplishment: On the Minidoka RD - Non-system route removal occurred throughout the Sublett 
Division and in the Johnson and Wildcat drainages on the Raft River Division. A total of 13,850 acres were 
enhanced for wildlife where these treatments occurred. 
 
The following projects were completed on the Sawtooth National Recreation 
Area:   
Headwaters Road Conversion to Trail - This project involved replacing the badly 
deteriorated upper end of the Salmon Headwaters Road (70215) with 2½ miles 
of two-wheel motorized trail in a new upland location within the headwaters of 
the Salmon River. The Headwater Road accessed and terminated at the 
trailhead for the Mule Creek Trail 198. The project includes plans to move the 
trailhead down canyon to a more appropriate and sustainable location over the 
next few years. 
 
The Salmon Headwaters Road runs adjacent to the Salmon River headwater 
throughout the segment. Confinement in the upper end forces the route to ford 
the channel six times before reaching the trailhead. The route also threatens 
stream meanders in several other locations and passes through wet springs and 
seeps. The trailhead itself is also confined in a tight valley bottom. These 
conditions continue to supply chronic impacts to an area that was historically 
severely damaged from decades of intensive sheep use. Riverine functionality 
remains highly altered and recovery delayed. The project, as it is implemented 
over the next few years, will improve occupied and/or designated critical 
habitat for three species listed under the Endangered Species Act, including 
Chinook salmon, steelhead, and bull trout, as well as sensitive westslope 
cutthroat trout. Downstream potential spawning and rearing habitats for all 
these species would benefit as chronic road derived sediments would end and 
channel, floodplain, and wetland conditions restored.  In 2014, Phase 1 of the 
project resulted in 2 miles of fish habitat and 50 acres of riparian and upland 
watershed condition improved.  
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Pole Creek Road Decommissioning and Reroute and Twin Creek AOP –The objective of this project is to 
improve riparian conditions and water quality in Pole 
and Twin Creeks by relocating and rehabilitating 
segments of the Pole Creek and Twin Creeks loop road.  
Approximately 1.5 miles of Pole Cr Rd. (FS #70197) is 
entirely within the RCA.  This section of road is at 
moderate/high risk for failure from a high water event, 
is interacting with stream and RCA processes and 
contributes a large amount of fine sediment to Pole 
Creek.  In 2014, the segment of the Pole Creek Road 
located within the Riparian Conservation Area (RCA) 
was relocated to an upland site.  This section of road 
was relocated to relatively flat topography of the valley 
floor outside of the RCA. The former road template was 
decommissioned and rehabilitated.  Additionally, 0.25 
miles of Twin Creek Loop Road (FS #70412) was closed 
and rehabilitated since it was no longer needed due to 
the relocation of the Pole Creek Road. This project also 
included removal of the existing 3-foot wide culverts on 
Twin Creeks, excavation of the road fill on both sides of 
the culvert to natural channel dimensions, and 

replacement of the culverts upstream in order to 
facilitate the Pole Creek road relocation. 
Replacement of the culverts to provide for fish 
passage required installation of a larger culvert 
structure with a simulated natural stream bottom. 
Prior to construction, electrofishing took place to 
relocate any fish within a short distance of the 
crossing. This work resulted in over 6.5 miles of 
improved fish habitat and 683 acres of improved 
watershed condition for steelhead, chinook 
salmon, bull trout and Westslope cutthroat trout.    
 
 

 
Beaver Creek Closure of Unauthorized Routes - The 
Sawtooth National Recreation Area began rehabilitating 
Beaver Creek in 2013 to eliminate a ford causing channel 
and habitat damage. The ford was replaced with a bridge 
suitable for ATV’s and the road and trail were rerouted in a 
more sustainable location.  For the final stage of this 
project, approximately 0.3 miles of a user created road 
were decommissioned and riparian plantings were 
completed with the assistance of the Sawtooth Society in 
2014. This resulted in 0.15 miles of improved fish habitat 
and 315 acres of improved watershed condition for 
steelhead and chinook salmon, bull trout and Westslope 
cutthroat trout. 
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Objective TEOB11:  Update appropriate NRIS database modules for TEPC species and their habitats on a 
biennially basis to incorporate latest field data.  
 

Accomplishment:  Forest wildlife staff enters MIS and wildlife observation data annually into the NRIS 
Wildlife database. However, a backlog of data to enter remains. In 2015, all data from rare plant surveys 
has been collected and is awaiting entry into NRIS-TESP.    
 

AIR QUALITY AND SMOKE MANAGEMENT Objectives (Forest Plan, page III-16) 
 

This section contains no annual accomplishment requirements.  
 
SOIL, WATER, RIPARIAN AND AQUATIC RESOURCES Objectives (Forest Plan, pages III-19 to III-21) 
 
Objective SWOB11: Coordinate with state and local agencies and tribal governments annually to limit or 
reduce degrading effects from stocking programs on native and desired non-native fish and aquatic species.  
 

Accomplishment: No coordination meetings relative to fish stocking occurred in 2014.  However, an 
ongoing agreement exists that coordination will occur for any changes to the existing stocking plan. 

 
Objective SWOB15: Maintain and update species occurrence and habitat maps for Forest species (e.g., MIS and 
Region 4 Sensitive species) during fine and site/project-scale analyses.  
 

Accomplishment:  In 2014, all data from biological surveys in the Upper Salmon, S.F. Boise, MF Boise, NF 
Boise, SF Payette, and Raft River subbasins where TES species are present were entered into NRIS water.  
Information is also obtained from Idaho Department of Environmental Quality and Fish and Game, and 
Utah Division of Wildlife Resources.   This information is used to maintain and update occurrence and 
habitat aquatic MIS and sensitive species.    

 
Objective SWOB17: Biennially, maintain and update the Watershed and Aquatic Recovery Strategy (WARS) 
using the Watershed and Aquatic Recovery Strategy prioritization process, or other appropriate 
methodologies.  
  

Accomplishment:  The WARS priority process will be updated in FY15. 
 
 
WILDLIFE RESOURCES Objectives (Forest Plan, pages III-25 to III-26)  
 
Objective WIOB07:  Focus source habitat maintenance and restoration activities in wildlife priority watersheds 
identified in the WCS and displayed on the combined Vegetative and Wildlife Habitat Restoration Strategy 
Map.  Within these priority watersheds, emphasize the maintenance and restoration of old forest habitat in 
nonlethal and mixed-1 fire regimes (PVGs 1-4) and whitebark pine restoration in PVG 11.   
 

Accomplishment:   Planning continued on the Salt-Bowns Healthy Forest Restoration Act/Integrated 
Restoration Project.  The project area falls in the Willow-Boardman watershed, identified as a priority 
watershed in the 2012 Wildlife Conservation Strategy (Fairfield RD).  
 
1, 960 acres of whitebark pine restoration was completed in the Pole Creek drainage within the Upper 
Salmon watershed. The Upper Salmon watershed was identified as a priority watershed in the 2012 
Wildlife Conservation Strategy (Sawtooth NRA).  
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On the Minidoka RD, non-system route removal occurred throughout the Sublett Division in priority 
watersheds and in the Johnson and Wildcat drainages on the Raft River Division. A total of 13,850 acres 
were enhanced for wildlife where these treatments occurred. 
 
150 vault toilet vent pipe screens were purchased for the Forest and screens were installed on 49 vault 
toilet vent pipes on the Forest - Fairfield RD (13), Ketchum RD (6) and Sawtooth NRA (20). This was a Wood 
River Community partnership project and the Forest received funding from The Wood River Foundation, 
The Sage School/Montessori School awareness fundraiser, the SCIRAC, and the Sawtooth Society. 
Additionally, four local Wood River Schools assisted with the installation of the screens. 2,450 acres of 
wildlife habitat was enhanced by this project. 
 

Objective WIOB08: Continue to map locations of species occurrence and habitat for MIS and Region 4 Sensitive 
species during fine- and site/project scale analyses.  Incorporate information into a coordinated GIS database, 
including FAUNA, and coordinate with the Idaho Conservation Data Center.    
 

Accomplishment: On the Forest, species occurrence surveys (TES and MIS) were completed for five project 
level BABEs and MIS reports:  

• Sawtooth NRA 
o Pole Creek Road Relocation Project 
o Stanley to Redfish Trail Project 
o Pole Creek PC7 Diversion Special Use Authorization 

• Ketchum   
o BSM Claim Group Mineral Exploration 

• Fairfield  
o Rusty Nugget Placer Exploration 
o Shake Creek Diversion Fish Screen (no effect checklist) 
o Kelley Salvage (no effect checklist) 

 
Additionally, MIS surveys were completed for northern goshawk, pileated woodpecker, and sage-grouse 
(Tables 3-5). Winter surveys (January-May) for wolverine were also completed on the Fairfield RD- three 
bait/camera stations where run at existing trap locations:  Goat Creek Trap (in Bear Creek drainage), Bear 
Creek Transfer Camp Trap, and Elk Creek Trap; and the Sawtooth NRA- 5 traps/bait stations were run. 
Survey locations included 4th of July Creek, Twin Creek, Mays Creek, Beaver Creek, and Cherry Creek.  Data 
was not collected at 4th of July due to blocked access from an avalanche. Wolverine observations were 
confirmed at Cherry and Twin Creeks. 
 

 
VEGETATION RESOURCES Objectives (Forest Plan, page III-30) 
 

 
Objective VEOB07:  Update mid and fine-scale inventories of vegetation conditions developed during the forest 
plan revision process at least every 10 years to assist in identifying needs to change vegetation treatment 
priorities due to changed resource conditions and/or Agency management priorities. 

 
Accomplishment: The Forest continued to inventory both forested and non-forested vegetative 
communities across the Forest.  Fires in 2012 and 2013 caused delays in completing the vegetative 
inventory. In light of the fires, some additional sites were sampled during field season 2014.  The new 
vegetation layer and associated maps are expected to be available to the Forest in late 2015. 
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Objective VEOB08:  Schedule and complete treatments designed to maintain or restore desired vegetative and 
associated wildlife source habitat conditions. Focus treatments in vegetative and wildlife habitat priority 
watersheds displayed on the combined Vegetative and Wildlife Habitat Restoration Strategy Map.  Within 
these watersheds, emphasize treatments in the non-lethal and mixed-1 fire regime able to attain the range of 
desired conditions for the large tree size class or old forest habitat within the short-term (≤15years).  In PVG1,1 
emphasize whitebark pine restoration treatments.  
 

Accomplishment: Habitat Restoration occurred through the Liberal Willow, Sublett, Westside, and Bald 
Mountain projects. Habitat restoration objectives included: forest health improvement (insect and 
disease), aspen enhancement, wildlife habitat improvement and vegetation diversity.    
Specific projects include: 

Minidoka Ranger District: 
• Aspen enhancement occurred on 820 acres in the Sublett Division.  
• Approximately 5,050 acres on the Cassia Division were seeded with native grasses and forbs to 

enhance wildlife habitat, primarily for sage-grouse, and to enhance overall vegetative restoration 
efforts in the Cave Canyon Fire. 

Ketchum Ranger District: 
• 2,000 sagebrush and bitterbrush seedlings were planted and native grasses and forbs were seeded 

on 10 acres in the Greenhorn Gulch area to enhance mule deer and elk winter range and to 
enhance overall vegetative restoration efforts from the 2013 Beaver Creek Fire. This work was 
completed in partnership with Idaho Department of Fish and Game, Rocky Mountain Elk 
Foundation, Blaine County and many volunteer groups. 

• Restoration work for whitebark pine was completed on 30 acres in the Little Wood drainage. 
• Mastication work occurred on Bald Mountain to improve forest health and enhance large tree 

stand development – 30 acres total 
Sawtooth National Recreation Area:  
• Whitebark pine planting and restoration work was completed on 1,960 acres in the Pole Creek 

drainage and on 150 acres in the Rainbow Creek drainage.  
• Planning for the Redfish Lake 210 Farm Bill project was initiated. The primary goals of this 3,000 

acre project are to reduce fuel loading in strategic locations near values-at-risk and to begin 
restoring fire-adapted ecosystems. Treatments would enhance growing conditions for larger 
Douglas-fir trees and lodgepole pine; expand aspen and white bark pine; reduce the risk of fire 
movement into the tree canopy; and create an environment that may yield more options for 
wildfire suppression actions. 

Fairfield Ranger District: 
• Restoration work for whitebark pine was completed on 1,763 acres in the Cannonball drainage. 
• Thinning was completed on 200 acres in the Liberal-Willow drainage to promote forest health by 

thinning the insect and diseased trees. 
• Thinning was completed on 21 acres in the Westside Project to promote wildlife habitat by 

thinning ponderosa pine and Douglas-fir stands. 
• Twelve beavers were released on the Forest improving stream conditions and wildlife habitat. 
• Planning for the Salt-Bowns Healthy Forest Restoration Act project was initiated. This is a 

landscape scale, integrated restoration project totaling approximately 40,000 acres. Initial goals for 
the planning are to re-introduce fire back into the environment; reduce hazardous fuel loading in 
the area; pre-commercial thinning of plantations in roaded areas; improving white bark pine 
habitat and aspen stand enhancement 
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BOTANICAL RESOURCES Objectives (Forest Plan, pages III-32 to III-33) 
 
Objective BTOB01: Continue to map locations of suitable occupied habitat for Region 4 Sensitive plant species, 
Forest Watch plants, and globally rare plant communities.  Incorporate information into a GIS database and 
coordinate with the Idaho Conservation Data Center.  
 

Accomplishment: In FY14, rare plant occupied habitat was surveyed during monitoring and field 
inventories.  Three new occurrences of forest watch plants were discovered.  No forest GIS database 
exists, but data has been collected and is awaiting entry into the NRIS-TESP database. Data has been 
shared with the Idaho Conservation Data Center via CDC rare plant element occurrence report forms.    
 

Objective BTOB04: Maintain annually a list of Forest Watch plants that identify species of concern (see 
Appendix C for list of species). 
 

Accomplishment: A comprehensive update to the Region 4 sensitive plant list is underway with the 
Regional Office.  Once changes to this have been finalized then changes to the Forest Watch list may occur, 
but at this time, no species were added to or deleted from the Forest Watch list.   

 
NON-NATIVE PLANTS Objectives (Forest Plan, pages III-35 to III-36) 
 
Objective NPOB01: Maintain, and use current field data to update, the Forest-wide database and map library 
of current status of noxious weed infestations, treatment activities, and locations of newly established 
infestations.  
 

Accomplishment:   In FY14, the Forest reported noxious weed infestation treatments through the NRIS 
TESP/IS process for recording noxious weed accomplishments. This is the third year reporting under the NRIS 
TESP/IS system.  All data gathered in FY14 was entered into the database. 
 
Objective NPOB03: Develop strategic noxious weed management plans for Coordinated Weed Management 
Areas.  Cooperate on a regular basis with federal agencies, tribal governments, the State of Idaho, county weed 
organizations, state and local highway departments, and private individuals in establishing Coordinated Weed 
Management Area strategic priorities, and locating and treating noxious weed species.  
 

Accomplishment:  The administrative boundary of the Forest falls within seven Cooperative Weed 
Management Areas (CWMAs): Camas Creek, Blaine County, Shoshone Basin, Goose Creek, South Fork 
Boise, Custer County and Raft River.  Coordinated accomplishments for CWMAs are reported in the winter 
following the field season of work.  The Forest, in conjunction with the CWMAs, treated a total of 2,441 
acres of noxious weed infestations across the Forest in FY14. Table 1 shows the total number of weed 
infested acres by treatment method. Appendix 1 provides a detailed list of the acres treated by species by 
District. 
 
  Table 1: Acres of Noxious Weed Treated by Method 

Method Minidoka Ketchum SNRA Fairfield Forest 
Chemical 322 845 404 286 1,857 
Biological    0 5 575 0 580 
Mechanical 0 0 2 2 4 
Total 322 845 981 286 2,441 
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FIRE MANAGEMENT Objectives (Forest Plan, pages III-38 to III-39) 
 
Objective FMOB03: Following identification of areas where wildland fire use is appropriate within 
management areas, aggregate common areas between management areas to fully describe the extent of 
wildland fire use implementation areas to be included in the Fire Management Plan.  Develop the necessary 
implementation information for the areas and include in the Fire Management Plan. 

 
Accomplishment: Efforts began in 2014 to update language in the Forest Plan to reflect the appropriate 
terminology specific to wildfire and fuels management. The Forest Plan currently uses terms such as Wildland 
Fire Use and Appropriate Management Response. Obsolete terminology and definitions will be revised in 
accordance with National Wildfire Coordinating Group (NWCG) Memo #024-2010. All terminology changes 
made to the Forest Plan will preserve the original intent of the objectives, standards, and guidelines. 
Attachment A in the previously mentioned policy memo provides a crosswalk for updating planning language; 
this will be utilized to make the appropriate updates. See the following for additional information: 
http://www.nwcg.gov/general/memos/nwcg-024-2010.html 
 
Objective FMOB04: Schedule and complete hazardous fuel reduction and maintenance treatments within the 
wildland urban interface.   
 

Accomplishment: In FY14, the Sawtooth mechanically treated 189 acres, the vast majority of this acreage 
in the wildland urban interface. Of the acreage burned under naturally occurring wildfires on the Forest in 
2014, 8,748 acres were deemed to be beneficial in that the burn patterns were consistent with fire 
regimes, notably in Douglas-fir, subalpine, and lodgepole pine dominated vegetation groups (PVG 4, 7, 10, 
11). The majority of naturally caused wildfires met both fuels reduction and restoration objectives.  

 
Planning for the Redfish Lake 210 Farm Bill project was initiated. Goals for the approximately 3,000 acre 
project are to reduce fuel loading in strategic locations near values-at-risk and to begin restoring fire-
adapted ecosystems. Treatments would enhance growing conditions for larger Douglas-fir trees and 
lodgepole pine, expand aspen and white bark pine, reduce the risk of fire movement into the tree canopy, 
and create an environment that may yield more options for wildfire suppression actions. 
 
Prescribed burning was completed on 145 acres.  This consisted of the removal of hazard and insect and 
diseased trees, and reducing surface fuels to promote hazard fuel reduction to help protect private in-
holdings and Forest Service structures within the WUI.  

 
TIMBERLAND RESOURCES Objectives (Forest Plan, pages III-42 to III-43) 

 
Objective TROB01: On a decadal basis:  

a) Harvest timber, other than by salvage, on at least 20,000 acres,  
b) Reforest at least 500 acres, and 
c) Complete timber stand improvement activities on at least 3,000 acres. 

This objective contributes to the accomplishment of VEOB08 and FMOB04  
 
Accomplishment: 
a) Harvested timber, other than by salvage, on  0 acres; 
b) Reforestation  on  10 acres and;  
c) Timber stand improvement activities were completed on  2,123 acres 

 
Objective TROB02: On a decadal basis, make available an estimated 54 million board feet of timber which will 
contribute to Allowable Sale Quantity (ASQ).  
 

http://www.nwcg.gov/general/memos/nwcg-024-2010.html
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Accomplishment: In 2014, the Forest made available 0.98 million board feet (MMBF) of timber (0.43 
MMBF of salvage and 0.55 MMBF of green) which contributed to the Allowable Sale Quantity. 
 

Objective TROB03: Utilize wood products (e.g., fuelwood, posts, poles, house logs, etc.) generated from 
vegetation treatment activities, on both suited and not suited timberlands, to produce an estimated 25 million 
board feet of volume on a decadal basis.  This volume, when combined with ASQ, is the Total Sale Program 
Quantity (TSPQ).  On a decadal basis, the TSPQ is estimated to be 80 million board feet.   
 

Accomplishment: In 2014, the Forest made available 3.8 million board feet (MMBF) of wood products 
(.07MMBF in post and poles and 3.73 MMBF in personal use firewood).  When combined with the 0.98 
MMBF contributing to ASQ, the Sawtooth National Forest made available 4.7 MMBF that contributed to 
the TSPQ. 

 
RANGELAND RESOURCES Objectives (Forest Plan, page III-44) 
 

This section contains no annual accomplishment requirements.  
 
MINERALS AND GEOLOGY RESOURCES Objectives (Forest Plan, pages III-48 to III-49) 

 
Objective MIOB01: Continue to inventory known abandoned mines and prepare restoration plans to address 
biological and physical resource concerns, chemical stability, and human health and safety.  
 
Accomplishment: The Wood River Zinc Removal Action commenced August 2014 and is scheduled to be 
completed in late September 2015.  The purpose of the project was to consolidate mine waste located at the 
former mill site and work to stabilize erosion and remediate the deteriorating site condition.   A restoration 
plan for the Ontario Mill site located in the Rooks Creek drainage of Warm Springs River was initiated in 2014.   
 
LANDS AND SPECIAL USES Objectives (Forest Plan, page III-53) 
 

This section contains no annual accomplishment requirements.  
 
FACILITIES AND ROADS Objectives (Forest Plan, pages III-58 to III-59)  
 
Objective FROB01: Analyze road system needs and associated resource effects in accordance with the 
established agency policy direction for roads analysis.  
 

Accomplishment:   Subpart A of the rule requires each unit of the National Forest System to:  
• Identify the minimum road system needed for safe and efficient travel and for administration, 
utilization, and protection of NFS lands; and  
• Identify the roads on lands under Forest Service jurisdiction that are no longer needed to meet forest 
recreation and resource management objectives and reflect long-term funding expectations. 
The travel analysis process is complete for all Maintenance Level 3, 4, and 5 roads on the Sawtooth 
National Forest. An interdisciplinary team began analysis on all Level 1 and 2 roads on the Ketchum and 
Fairfield Ranger Districts.   
 

Objective FROB06: Identify roads and facilities that are not needed for land and resource management, and 
evaluate for disposal or decommissioning. 
 

Accomplishment: An active route decommissioning program continued during 2014 with 43.3 miles of 
unauthorized routes being decommissioned on the Minidoka Ranger District and 2.5 miles on the Ketchum 
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Ranger District.   System routes decommissioned during 2014 included 0.8 miles on the Sawtooth National 
Recreation Area and 1.8 miles on the Ketchum Ranger District.   
 

Objective FROB11: In the Forest’s annual program of work, prioritize and schedule improvements to existing 
culverts, bridges, and other stream crossings to accommodate fish passage, 100-year flood flow, and bedload 
and debris transport.  Include accomplishments in the biennial update of the Watershed and Aquatic Recovery 
Strategy (WARS) database.  
 

Accomplishment: Edwards Creek Aquatic Organism Passage – A man-made ford was installed on Edwards 
Creek using large boulders several years ago.  That ford created a barrier to fish migration due to a 4’ drop 
on the outlet end.  The Forest replaced the ford with a 95” x 67” x 20’ pipe arch culvert.  Material, rocks 
and silt, were placed in the bottom of the culvert to simulate the streambed.  This project was unique in 
that the Wyden Amendment was used to allow the work, which contributed to improved fisheries on the 
forest, to be accomplished on private lands. Installation of this culvert now allows 2.0 miles of upstream 
passage for Yellowstone cutthroat trout. 
 
In 2014, a contract to construct a new bridge across Redfish Lake Creek within critical sockeye salmon 
habitat was awarded.  The bridge is designed to fully span the creek and is located in a stream stretch that 
is not spawning habitat.  Construction of this bridge will allow decommissioning of an existing bridge 
across Redfish Lake Creek that is located in spawning habitat and includes 2 mid-stream piers for structural 
support.  The bridge decommissioning is also included in the awarded contract. 

 
RECREATION RESOURCES Objectives (Forest Plan, pages III-62 to III-64) 

 
Objective REOB12: Annually update recreation databases for developed sites, dispersed areas, and trails.  
 

Accomplishment: Condition and deferred maintenance surveys were conducted for developed recreation 
sites, recreation buildings, and trails according to schedule.  The direction for these inspections is that 
there should be no condition surveys that are older than 5 years for those recreation sites that have a 
building, water system or wastewater system listed in IFRA or Class 5 trails.  All class 5 trails were surveyed 
in 2010 and will be resurveyed in 2015. 

 
In accordance with Trails Deferred Maintenance Protocols, data entry for national core data relative to 
trails is randomly selected and condition surveys were completed in 2014.  National Core data includes 
data elements such as completed condition survey dates, trail jurisdiction, trail status, and length.  In 
addition, Trail Management Objectives (TMO’s) are continuing to be completed or updated across the 
Forest. 
 

Objective REOB17: Initiate a process of phased, site-specific travel management planning as soon as 
practicable.  Prioritize planning based on areas where the most significant user conflicts and resource concerns 
are occurring.  Identify and address inconsistent access management of roads, trails, and areas across Forest, 
Ranger District, and interagency boundaries.   
 

Accomplishment: The Forest completed Travel Management in 2008, focusing on areas with unrestricted 
cross-country motorized travel on the Minidoka, Ketchum and Fairfield Districts. In 2013, a complaint was 
filed in the U.S. District Court for the District of Idaho regarding the Minidoka Ranger District portion of the 
Travel Plan.  The result was that a Supplemental Environmental Assessments was completed for the 
Minidoka Ranger District in fiscal year 2014.  
   
The Forest implemented approximately 3.1 miles of trail improvements in 2014 based on fire 
rehabilitation, resource conditions and other priorities. The Sawtooth NRA began implementing the Galena 
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Summer Trails decision in 2014 and is in the process of travel management revision for Big Wood River 
Travel Management Area.   

 
SCENIC ENVIRONMENT Objectives (Forest Plan, page III-68) 
 

This section contains no annual accomplishment requirements.  
 
HERITAGE PROGRAM Objectives (Forest Plan, page III-70) 
 
Objective HPOB05: Maintain an ongoing inventory to locate and identify historic properties on National Forest 
System lands.  

 
Accomplishment: In 2014, the Forest continued to focus on updating heritage legacy data in INFRA and 
GIS. The Forest Heritage Program utilized volunteers to help meet the National Historic Preservation Act 
(NHPA) Section 110 objectives.  These include an inventory of the Galena Toll Road near Ketchum and site 
monitoring near City of Rocks on the Minidoka Ranger District.  A graduate student from Idaho State 
University worked in the Sublett Division of the Minidoka Ranger District evaluating archaeological sites 
located at livestock range developments. Boise State University and Idaho State University both conducted 
studies of ignimbrite sources in the Cassia Division of the Minidoka Ranger District.   
 
An internship was provided to a student form College of Southern Idaho to conduct curation activity on 
collections housed at the Supervisor’s Office of the Sawtooth National Forest.  In addition, two volunteers 
conducted curation work on collections from Sawtooth City and various projects conducted in the 1970s.   
 
The Sawtooth National Recreation Area evaluated the Baker Creek Recreational Residence under Section 
110 of the National Historic Preservation Act through the use of an architectural historian.    

 
TRIBAL RIGHTS AND INTERESTS Objectives (Forest Plan, page III-72) 

 
Objective TROB01: Meet annually with designated tribal representatives to coordinate tribal uses of National 
Forest System lands as provided for through existing tribal rights with the U.S. Government  
 

Accomplishment: The Forest currently consults with four tribes in Idaho and Utah.  Consultation occurs 
through notification letters which include invitations to meet with each tribe to discuss specific projects or 
other concerns associated with the Forest.     
 
In 2014, the Sawtooth National Recreation Area Deputy Ranger traveled to Fort Hall with area staff and the 
Forest Archaeologist to discuss the Redfish Lake to Stanley Trail and other projects.  The meeting led to a 
field trip by Shoshone-Bannock Tribal members to the proposed trail location the Redfish Lake Rock 
Shelter.  An exchange of concerns and ideas provided a positive meeting. These recommendations and 
concerns have been brought into consideration for project design modification to be conducted in 2015.   
 
The Forest Archaeologist/Tribal Liaison discussed ethnographic and potential tribal concerns concerning 
the proposed establishment of a national monument in the Boulder White Cloud Mountains with Rebecca 
Knuffke with the National Trust for Historic Preservation.   
 
The Forest continues the policy of non-participation with the Wings and Roots consultation program 
utilized by the Shoshone-Paiute Tribes of the Duck Valley Indian Reservation.  The Tribe feels that the 
Forest is not meeting its legal requirements to consult by not participating in the program.  The new Forest 
Supervisor will be evaluating participating in the Wings and Roots program in 2015.   
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WILDERNESS, RECOMMENDED WILDERNESS and INVENTORIED ROADLESS AREA Objectives (Forest Plan, 
page III-74) 
 

This section contains no annual accomplishment requirements.  
 
WILD and SCENIC RIVERS Objectives (Forest Plan, page III-76) 
 

This section contains no annual accomplishment requirements.  
 
RESEARCH NATURAL AREAS Objectives (Forest Plan, page III-77) 
 

This section contains no annual accomplishment requirements.  
 
SOCIAL and ECONOMIC Objectives (Forest Plan, page III-78) 
 

This section contains no annual accomplishment requirements. 
 
SAWTOOTH NATIONAL RECREATION AREA Objectives (Forest Plan, page III-79) 
 

This section contains no annual accomplishment requirements.   
 

2. Population trends of the management indicator species will be monitored and relationships to habitat 
changes determined. 

 
Table 2 shows the Management Indicator Species (MIS) selected by the Sawtooth NF in the 2012 amended 
Forest Plan.  The primary reason MIS are selected is because their populations are believed to indicate the 
effects of management activities.  Other reasons are also considered (36 CFR 219.19(a)(1).   
Table 2.  Management Indicator Species for the Sawtooth NF, 2003 Forest Plan 

Type Common Name Habitat Management Concerns 

Bird 
Species 

Pileated Woodpecker PVGs 2-9 Sufficient large trees, snags, and down 
logs  

Sage Grouse Sagebrush/grassland Habitat reduction and alteration 

Goshawk PVGs 3,4,7 & 10, PVGS 1 & 
2 in high canopy cover 

Nest tree removal and habitat 
modification  

Fish 
Species 

Bull Trout Perennial streams Sediment in spawning and rearing areas, 
water temperature, habitat connectivity 

Yellowstone Cutthroat Perennial streams Habitat connectivity, water temperature 
and habitat quality 

 
 

Following is a summary of the monitoring completed for each MIS on the Forest in FY13: 
 
Bull Trout and Yellowstone Cutthroat Monitoring:  
Bull Trout and Yellowstone Cutthroat populations were monitored throughout the Forest in FY14.  Bull 
Trout populations were sampled in Little Queens River, Stanley Creek, Big Boulder Creek, Little Boulder 
Creek, Elk Creek, Boardman Creek, Upper South Fork Boise River, Big Water Gulch, Little Smoky Creek and 
Salt Creek. Yellowstone Cutthroat populations were sampled in Trout Creek, Goose Creek, Beaverdam 
Creek and Trapper Creek.  Because of post-fire restoration and monitoring and personnel changes, the 
2013 annual report for the results of this monitoring had not yet been completed at the time of 
publication of the annual monitoring report.  The Yellowstone Cutthroat Trout and Bull Trout  2013 reports 
were combined with the 2014 reports and are included as appendices 2 and 3 to this document. 
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Pileated Woodpecker Monitoring:  
Table 3: Pileated Woodpecker Monitoring Results by District 

District Points Monitored/ 
Transects  

Hits  
(observations) Acres Inventoried 

Fairfield Ranger District 
 

90/9 (Boardman not 
accessible due to no bridge) 15 (on 8 routes) 3,843 

 
Ketchum Ranger District 80/8 (Did not survey Lost Shirt 

due to access problems 
related to Beaver Creek Fire ) 

2 (on 2 transects) 4,450 

Sawtooth NRA 180/18 10 (on 7 routes) 8,900 

 
Sage Grouse Monitoring:  
Table 4. Sage Grouse Monitoring Results by District 

District Division 
Leks Inventoried 

(active) 
Males Counted Acres Inventoried 

Minidoka Ranger 
District  
(on Forest or w/in 2mi 
of Forest boundary; 
IDFG- 29/58 Leks 
active; UDWR -- Leks 
active; male count not 
received) 

Cassia  
(not including Dry 
Cr. Rte) 

7 (4) - 
Cottonwood 

Ridge 
* 300 

34 (20) * 850 

Albion 10 (4) * 200 
Black Pine 7 (1) * 125 
Raft River (Utah) 1 * 30 

Fairfield Ranger 
District 

(adjacent to Forest 
on BLM and 
Private) 

21 
326 (65 max at 

one lek) 
525 

 
Goshawk Monitoring:  
Table 5. Goshawk Monitoring Results by District 

District Territories 
Inventoried 

New 
Territories 
Identified 

Territories 
Occupied 

Fledglings 
Produced Acres Inventoried 

Minidoka Ranger 
District 

48 7 19 34 likely 
(13 confirmed) 56,550 

Fairfield Ranger 
District 9 0 4 4* 1,650 

Ketchum Ranger 
District 4 0 2 4 1,710 

Sawtooth National 
Recreation Area 19 0 10 16 6,730 

 
 
3. Accomplishment of Aquatic Conservation Stratgey (ACS) priority subwatershed restoration objectives.  
 

Summary of findings: The Watershed Aquatic Recovery Strategy (WARS) is a process that identified 
restoration priorities (high, moderate, and low) and restoration type (passive, active, and conservation) 
among the 650 subwatersheds across the Southwest Idaho Ecogroup. This strategy provides the “blue 
print” for recovery and protection of aquatic (both physical and biological) resources across the Ecogroup. 
Table 6 displays a summary of the aquatic restoration that occurred in ACS priority subwatersheds on the 
Sawtooth NF in 2014. 
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Table 6 – Sawtooth NF 2014 Aquatic Restoration Projects by WARS priority 

 

Within ACS 
Priority 

Watersheds 

Outside ACS Priority Watersheds 

Total  WARS High 
Priority 

Watershed 

WARS Mod 
Priority 

Watershed 

WARS Low 
Priority 

Watershed 
Miles of Stream Improved  12 13.2 1 2  28.2 
Miles of Stream Inventoried 20 20 1 5 46 
Acres of Lake Improved  2,765 180 0  0  2945 
Miles of Road Decommissioned 15 5 5 2 27 
Acres of Watershed Improved 695 23,000 17,140  122 40,957 

 
 
4. Terms and conditions or reasonable and prudent measures that result from consultation under Section (a) 
of the Endangered Species Act. 

 
A. Terms and Conditions - Summary of findings:  
Both NOAA Fisheries and the USDI Fish and Wildlife Service (USFWS) issued Biological Opinions in response 
to the Federal Action (i.e. proposed action or management strategy) outlined in the 2003 Forest Plan.  
However, only NOAA Fisheries issued reasonable and prudent measures and related terms and conditions 
with their Biological Opinion. 
 
Reasonable and Prudent Measures (RPMs) are non-discretionary measures to minimize take that may or 
may not already be part of the description of the proposed action.  They must be implemented as binding 
conditions for the exemption in section 7(o)(2) to apply.  The Forest Service has the continuing duty to 
regulate the activities covered in this incidental take statement.  If the Forest Service fails to carry out 
required measures, fails to require applicants to adhere to the terms and conditions of the incidental take 
statement through enforceable terms that are added to the permit or grant document, or fails to retain 
the oversight to ensure compliance with these terms and conditions, the protective coverage of section 
7(o)(2) that will become effective at the project level may lapse.  To be eligible for an exemption from the 
prohibitions of Section 9 of the ESA, the Forest Service must comply with the following terms and 
conditions, which implement the reasonable and prudent measures described above for each category of 
activity.  These terms and conditions are non-discretionary. 
 
The terms and conditions related to two of the three RPMs in the NOAA Fisheries Biological Opinion apply 
to the Sawtooth and require annual reporting.  These terms and conditions are identified below, along 
with the accomplishments related to them. 
 
 
RPM #1:  Minimize the likelihood of incidental take by clarifying local sideboards pertaining to:  
 
Fire Management timelines for fire operational resource guidance:  
Fire operational guidelines were originally developed in the spring of 2004. These guidelines included 
protective measures for wildlife, botanical, and aquatic resources. In 2006, the Boise NF and Sawtooth NF 
completed a Programmatic Biological Assessment (BA) for Wildfire Suppression and Wildland Fire Use 
activities that incorporated and improved upon the 2004 guidance. This BA was submitted for informal 
consultation, which concluded with letters of concurrence from the FWS and NOAA on 08-11-2006 and 08-
30-2006, respectively. In 2012, the Forest finished new programmatic fire suppression guidance. This 
guidance was utilized in fire suppression activities in FY14. 
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RPM #2:  Minimize the likelihood of incidental take by maintaining the necessary linkages between the 
Sawtooth NF Plan and broad-scale restoration/recovery strategies.  To implement RPM #2 the Sawtooth 
NF is required to: 
 
Provide an oversight and accountability body that links to IIT by continuing to work with the IIT and 
provide exchange of information regarding processes that are local in scope, but have broad-scale 
implications, such as subbasin planning, watershed analysis and monitoring. 
 
The intent of the IIT implementation monitoring was to track implementation of management direction at 
the level of the FS Land and Resource Management Plan or BLM Resource Management Plan for the 
salmon, steelhead, and bull trout listed in the Upper Columbia and Snake River Basins. Specific objectives 
are to: 
• Provide a reporting format for all Level 1 Team implementation monitoring requirements, and ensure 

a “feedback loop” for Level 1 Teams and Managers to accomplish agency adaptive management; 
• Meet the broad-scale, mandatory requirements and commitments of the PACFISH/INFISH, the 1998 

Biological Opinions, and the IIT Charter; 
• Provide documentation to show that direction in PACFISH, INFISH and the 1998 Biological Opinions is 

being implemented on the ground; and 
• Document status and trends in implementation of federal activities by land management agencies, 

including locations of non-compliance with the aquatic conservation direction. 
 

It was hoped that data collected by the Implementation Monitoring Module in combination with data from 
the Effectiveness Monitoring Module, would provide information to help validate the basic assumptions 
under which the management direction was developed. 
 

The Forest coordinated with the PIBO program and provided them information on DMAs within the allotments 
scheduled to be surveyed. PIBO then used this information to collect annual indictor data at each site. This 
information was provided to the Forest the following winter.  
 
B. Conservation Recommendations that resulted from consultation under Section (a) of the Endangered 
Species Act. 
 
In addition to the RPMs, the following conservation recommendations resulted from consultation with USFWS 
and NOAA fisheries:  
 
1. The USFS should evaluate and report to NOAA Fisheries the effectiveness of rehabilitation efforts in RCAs 
in response to fire suppression activities (use of heavy machinery, fire retardants, camp and base locations, 
etc.) that affected RCAs.  
 
The Hell Roaring Fire was reported on July 4, 2014 along the Hell Roaring Trail, approximately 9 miles south of 
Stanley Idaho. The fire grew to approximately 300 acres on the afternoon of July 4.  The fire was contained on 
July 8 with approximately 325 acres burned.  Suppression activities included construction of hand line, 
burnout, use of engines and hose lays, use of retardant from fixed wing aircraft, and helicopter-supported 
water drops.  Three aerial retardant applications occurred on the afternoon of July 4.  On the morning of July 6, 
at approximately 0900, a misapplication of retardant within the avoidance zone (AZ) of Hell Roaring Creek was 
discovered by a Resource Advisor (READ) assigned to the fire.  The READ assessed the extent of the application 
within the AZ.  The misapplication appeared to be from drift and was sparsely applied within the AZ.  Only a 
few drops of retardant were observed on rocks and logs on the water’s edge and no retardant was observed 
on rocks and logs within the channel so it was determined that very little, if any, retardant reached surface 
water of Hell Roaring Creek.  The Resource Advisor and Aquatic Specialist found that no effect to aquatic 
species or to their critical habitat occurred from this misapplication.  This conclusion is based on the small 
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amount of retardant that reached live water, the high gradient and high stream discharge of Hell Roaring Creek 
which likely dissipated and diluted the retardant quickly, and the location of the misapplication which was not 
within spawning habitat or rearing habitat. NOAA and FWS were notified of the event but it was determined 
that emergency consultation was not warranted.  
 
3. Over the planning period, the Forest Service objective for fish habitat restoration should be to move at 
least two ACS Priority Subwatersheds per subbasin into a “functioning appropriately” condition.  The SWIE 
Matrix (LRMP Appendix B) should be used to assist in assessment of this objective.  In addition, the Forest 
Service should initiate habitat improvements in the other ACS Priority Subwatersheds as identified by 
WARS.  The strategy to achieve this objective should include steps to coordinate restoration activities, and 
should take advantage of opportunities to pool funding (within Forest Service, and among other sources 
including NOAA) across administrative boundaries to accomplish top priority restoration projects.  
 
Pole Creek – Pole Creek, a tributary to the Salmon River, historically supported bull trout and currently 
supports ESA listed Chinook salmon and steelhead trout in the 
lower sections on private lands. Pole Creek also supports 
westslope cutthroat trout in the headwaters.  Aquatic 
habitat was identified as “functioning at risk” in localized 
areas due to sedimentation and other impacts from roads, 
developed and dispersed recreation, livestock grazing, and 
past mining.  Native fish and amphibian populations were 
identified as at risk due to the presence of non-native fish 
species.  The Sawtooth NRA has implemented several travel 
management activities in the lower Pole Creek drainage to 
control resource damage. Over the last decade, the Pole 
Creek drainage has seen increased use by individuals seeking opportunities to recreate and in doing so they 
have resorted to riding ATVs and other mechanized vehicles on numerous user-created unauthorized routes.  
Those uses have resulted in resource concerns, including stream and wetland degradation, soil compaction, 
and wildlife habitat fragmentation.  In addition, the routes are creating scenic concerns and in some cases are 
negatively affecting the quality of recreational experiences on the Sawtooth NRA.   
 
Several essential projects have been initiated or completed in the Pole Creek Watershed including: 

1) Water Diversions Replacement and Riparian Restoration – In 2014, stream and riparian restoration 
associated with the replacement of an existing private point of diversion (POD) on NFS system lands 
with a fish passable structure was implemented. The existing structure created a barrier to upstream 
fish migration. The specific objective of POD replacement is one of several integrated changes to the 
existing adjacent private land irrigation and grazing operations intended to restore functioning 
connectivity for fish populations.  

2) Developed and Dispersed Recreation –Two stream fords on Pole Creek were closed, rehabilitated and 
replaced with a bridge nearby. Several fords on Rainbow Creek (a tributary to Pole Creek) were closed 
and rehabilitated.  An ATV bridge spanning the active channel was installed and is sufficient to 
accommodate a 100 year flood event. To aid in removal and rehabilitation of several of the dispersed 
camping sites within the RCA, a log worm fence was built at the Pole Creek corrals, and a kiosk was 
constructed to educate and inform users of the existing recreational opportunities in the Pole Creek 
drainage and dispersed campsites.   

3) Road Relocation and Decommissioning – Work began on decommissioning/rehabilitation of 
approximately 10 miles of known user created unauthorized routes. In addition to work on user 
created routes, relocation of approximately 0.6 mile of Pole Creek Road (NFS-RD 70197) from within 
the riparian conservation area (RCA) to higher ground was completed.   
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4. Cooperate with the State of Idaho, tribes, and others to evaluate bull trout subpopulation status and 
distribution on a regular basis.  

The Forest partnered with the Rocky Mountain Research Station to sample several streams in the S.F. Boise 
drainage with the intent of looking at stream temperature and bull trout distributions within each of the 
surveyed drainages.  
 

5. Participate in and promote opportunities to study local populations of bull trout to gain a better 
understanding of conservation and recovery needs at a local scale.  

The Forest continues to gather information on the presence and vitality of bull trout for ESA and MIS purposes. 
More specifically, the current effort focuses on determining whether bull trout and/or reproducing bull trout 
populations exist in specific streams on the Fairfield Ranger District and Sawtooth NRA.  
 

6. Cooperate with others in efforts to reduce densities and distribution of brook trout, and to manage 
habitat to provide a competitive advantage to native salmonids, especially bull trout.  

No work was completed in 2014 to reduce brook trout.   

7. Cooperate to increase the benefits for bull trout from work on Forest system lands and efforts by the 
State, counties, and other Federal agencies to conserve and recover the species.  In particular, assist in 
identifying actions to remove barriers to bull trout movements in locations where the Forests is also doing 
work to resolve passage problems and improve habitat.  

In 2014, two culverts were relocated on Twin Creeks, which have been identified as a fish barrier during a 2003 
survey.  These culverts presented a barrier to some fish species during their migratory periods. Relocation of 
these culverts will improve bull trout fish passage to Twin Creek.   
 
III - B. Monitoring Elements in Table IV-2 of the Forest Plan with Annual Reporting 
Requirements:  
 
As described in Chapter IV of the Forest Plan, monitoring elements were designed around monitoring 
questions that need to be answered about Forest Plan implementation.  These questions are key to 
determining if we are moving towards meeting the desired conditions identified in the Forest Plan.  Following 
is a summary of the findings for those elements that we are required to monitor and evaluate on an annual or 
biennial basis: 
 
 Activity or Practiced to Be Monitored: 08. Safety of administrative facilities 
 
Monitoring Question: Are administrative sites, including drinking water sources, safe for visitors and 
employees? 

 
Summary of findings:  Sanitary surveys are required every 5 years at a minimum to assess the overall 
operational quality, function and maintenance of water systems.  In accordance with the schedule, sanitary 
surveys were conducted on 17 water systems in FY14.   In addition to the sanitary surveys, condition surveys 
were completed this year on approximately 20% of the total buildings. 

 
Water systems are tested for bacteriological contamination on a monthly basis when they are open.  Any 
systems that show bad results are re-tested according to FS direction and either closed or posted as non-
potable if re-testing indicates a problem. The drinking water systems for all Forest administrative sites were 
opened in 2014.  Monthly samples collected from these water systems during the months the systems were 
open for use determined that each of these systems was compliant with the Safe Drinking Water Act 
standards. 
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During FY14, the following projects improved administrative sites for employees: 

• Big Smoky Bunkhouse – The new bunkhouse project was completed after being awarded in FY13.   
• Ketchum Work Center – Contract was awarded for furnace replacement and installation of an air 

economizer to cool the building without conventional air conditioning.   
• Malta Bunkhouse – Contract was awarded to replace the roof.   
• Stanley Ranger Station – Contract was awarded to replace the original inefficient windows in the 

building and stain and chink the building.  
• Stanley Housing – A contract was awarded to run water, sewer, and electric utilities to the site of a 

proposed bunkhouse.  The contract also includes construction of parking lots for the proposed 
bunkhouse.   

 
 Activity or Practiced to Be Monitored: 09. Safety of developed recreation sites 
 

Monitoring Question: Are developed recreation sites free of high-risk conditions? Do water systems 
meet Federal, State, and local requirements?  
 

Summary of findings:  Generally, all Forest developed recreation sites are inspected in the spring or early 
summer in conjunction with opening for the summer season.  Any identified hazards are removed or mitigated 
at this time.  Water systems are managed and tested in accordance with the Safe Drinking Water Act and 
Forest Service regulations.   

 
The drinking water systems for the majority of the recreational facilities were open for use in 2014.  Monthly 
samples collected during the months the systems were open for use determined that each of these systems 
was compliant with the Safe Drinking Water Act standards.  In 2014, most of the developed recreation water 
systems met all standards established under this act and agency regulations. 
 
Baumgartner Campground remained closed throughout the fiscal year due to potential rock slides from the 
previous fires.  A plan to mitigate this hazard has been developed and will be implemented in fiscal year 15. 
 
 Activity or Practiced to Be Monitored: 19. Protection of historic properties during project 

implementation 
 

Monitoring Question: Are historic properties being affected by project activities?  
 

Summary of findings:  In 2014, the Forest consulted with the Idaho and Utah State Historic Preservation 
Offices (SHPO) on all identified NHPA Section 106 undertakings. A Heritage Program review in 2014 revealed 
that not all heritage project recommendations for large, landscape projects requiring multiyear 
implementation were being adhered to.  To address one such project, Boise State University was contracted to 
conduct archaeological testing of sites in the Tunnel Hill/Big Creek Allotment impacted by livestock grazing.  
There are still concerns that yearly fuel treatments units are not being reviewed by heritage staff for the Upper 
Little Wood Environmental Assessment project.  Continual impacts to prehistoric archaeological sites were 
observed at Mormon Bend and Sunny Gulch Campgrounds.  Initial consultation has been conducted with the 
Shoshone-Bannock Tribes and Idaho SHPO to discuss future mitigation options.   
 
The Sublett Guard Station on the Minidoka Ranger District was destroyed by fire caused by a special use group.  
An Archaeological Resource Protection Act (ARPA) investigation was opened concerning the damage.    
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 Activity or Practiced to Be Monitored: 35. Watershed restoration and conservation   activities 
 

Monitoring Question: Have restoration and conservation activities been focused in priority 
watersheds identified by the WARS process?   

 
Summary of findings:  The Watershed Aquatic Recovery Strategy (WARS) is a process that identified 
restoration priorities (high, moderate, and low) and restoration type (passive, active, and conservation) among 
the 650 subwatersheds across the Southwest Idaho Ecogroup.  This strategy provides the “blue print” for 
recovery and protection of aquatic (both physical and biological) resources across the Ecogroup.  The intent of 
the WARS strategy is the movement of subwatershed functions, ecological processes, and structures toward 
desired conditions.  The intent of WARS is also to: (1) secure existing habitats that support the strongest 
populations of wide-ranging aquatic species and the highest native diversity and geomorphic and water quality 
integrities; (2) extend favorable conditions into adjacent subwatersheds to create a larger and more 
contiguous network of suitable and productive habitats; and (3) restore soil-hydrologic processes to ensure 
favorable water quality conditions for aquatic, riparian, and municipal beneficial uses that will fully support 
beneficial uses and contribute to the de-listing of fish species and 303(d) water quality limited water bodies.    
 
WARS identified subwatersheds with high aquatic integrity (strong populations of listed fish species and native 
cutthroat trout), high geomorphic integrity, and high water quality integrity.  These subwatersheds received 
the highest priority for restoration, specifically a conservation strategy that maintains and protects their high 
quality with minimal short-term risk from other management actions.  High priority subwatersheds were 
further prioritized to focus recovery efforts and provide a “blue print” as to which should be the highest 
priority for restoration or conservation during the planning period (next 10-15 years).  ACS priority 
subwatersheds were identified for each subbasin to represent the “highest of the high” in terms of applying 
management direction and restoration prioritization, especially for short-term recovery objectives.  This 
process is designed to focus management direction and restoration prioritization for the recovery of listed fish 
species, their habitats, and 303(d) impaired water bodies, and other SWRA resources.  
 
Although ACS and WARS high subwatersheds are the highest priority for restoration, not all restoration 
projects implemented or dollars spent in FY14 occurred in these subwatersheds.  This is due to several 
reasons.  First, some projects were not planned with forest-wide, management area objectives or WARS 
emphasis in mind.  Second, some restoration projects are driven by specific resource issues that must be 
addressed immediately or additional degradation may occur (i.e. sediment coming from a storm damaged 
road).  Finally, restoration projects may be driven by outside groups that have a specific interest in an issue or 
aquatic resource that falls outside of ACS priority subwatersheds.  Even with these considerations, the projects 
implemented in FY14 still addressed many key forest wide or management area objectives in ACS or high 
priority subwatersheds (Table 8).  
 
 
Table 8 - FY 14 aquatic restoration accomplishments on the Sawtooth National Forest 

Project Name Subwatershed (s) 
in which 

restoration 
occurred 

Summary of accomplished work Target 
Accomplished 

WARS 
Restoration 
Strategy and 

Priority 

ACS  
priority 

Fairfield RD 

Beaver 
Program 
 

Rosetta Creek 
(Little Smokey – 
SF Boise River) 
 

Through the Wood River RCD Interagency 
Beaver Committee the Sawtooth National 
Forest relocated beavers for the purpose 
of improving wildlife habitat. 
Accomplished: Beavers were released on 
the Fairfield Ranger District at one pre-
approved site.  

1 mile of stream 
and 140 acre 

 
 

     
Moderate/Passiv
e 

 
 

 

No 
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Project Name Subwatershed (s) 
in which 

restoration 
occurred 

Summary of accomplished work Target 
Accomplished 

WARS 
Restoration 
Strategy and 

Priority 

ACS  
priority 

Ketchum RD 

Wood River 
Sculpin 
Surveys 2014 

Deer Creek 
Baker Creek 

Warm Springs 
Lake Creek 

(Big Wood River 
4th HUC) 

Inventory and monitoring of Wood River 
sculpin presence/absence on multiple 
streams in four subwatersheds, including 
streams that were impacted by the 2013 
Beaver Creek fire and one stream where 
habitat enhancements are being planned 
for FY15. 
 

20 miles of 
stream 

inventoried 
Active/High No 

SNF grazing 
Allotment 
improvements  

LF Placer Cr 
Spruce Cr 
Warm Springs Cr 
Meadow Cr 
SF Warm Springs 
Cr 
(Big Wood River 
Drainage) 

 

Due to the 2013 Beaver Creek fire, the 
Shaw Mountain S&G allotment received 
complete rest in 2014 and 2015. We 
collected data in several locations 
throughout the fire to assess post-fire 
grazing. Two of the monitoring sites are 
within this (one on Spruce Cr the other on 
Warm Springs).  

13 miles of 
expected stream 
and 22600 acres 

of watershed 
improvement 

Active/High No 

Wolftone 
Riparian 
Restoration 

Wolftone Creek 

Road-to-trail conversion, trail 
realignments to remove trail segments 
from the riparian zone, trailhead 
reconfiguration. (This work was done in 
partnership with Northwest Youth Corp) 
 
 

3 miles riparian 
improvement Active/Low No 

Wolftone 
Road 
Decommission 
and culvert 
removal 

Wolftone Creek 

Conversion of 0.5 miles of road to trail, 
obliteration of 1 acre trailhead located in 
riparian zone, removal of 2 culverts and 
replacement with trailbridges for fish 
passage restoration, stream channel 
restoration at culvert locations, 

1 mile of fish 
passage restored 

and 330 acres 
watershed 

improvement 
 
 

Active/Low No 

Deer Creek 
Non System 
Road 
Decommis-
sioning  

Deer Creek 
  

As planned and analyzed in the 2013 Deer 
Creek Watershed Project EA, we 
obliterated 3.5 miles of unauthorized, 
user-created routes as well as old logging 
access roads in the Deer Creek 
subwatershed. 

3.5 miles of 
decom. and 115 
acres of 
watershed 
improved  

 
 
 

 
 

Active/ 
Low 

 
 
 
 
 
 

No 
 
 
 

 
 

Minidoka RD 
Edwards  
Creek AOP 
Culvert 
Replacement 

Edwards Creek  
(Raft River 
Drainage) 

Culvert replacement on Edwards Creek to 
provide Aquatic Organism Passage 

2.0 miles of 
stream for 

Yellowstone 
cutthroat trout 

Active/High Yes 
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Project Name Subwatershed (s) 
in which 

restoration 
occurred 

Summary of accomplished work Target 
Accomplished 

WARS 
Restoration 
Strategy and 

Priority 

ACS  
priority 

Non System 
Road/Trail 
Decommis-
sioning - 
Sublett 

Fall Creek, Lake 
Fork Creek,  

NF Sublett Creek, 
SF Sublett Creek, 

Station Creek, 
Shirley Creek 

  

Obliteration of non-system roads and 
motorized trails in the Sublett Division of 
Minidoka Ranger District to improve 
watershed hydrology, reduce  
sedimentation and soil erosion, and 
restore wildlife habitat by removing 
vehicle access to nesting habitats for sage 
grouse, migratory birds and reducing 
visual/noise disturbance in mule deer 
habitat.  

20 miles of 
decom. and 
16278 acres of 
watershed 
improved  

 
 
 

 

Active/ 
Moderate 

 
varies 

 
 
 
 

No 
 
 

Yes 
 

 

Eight Mile 
Creek Juniper 
Removal 

Eight Mile Creek 

Cut juniper trees and shrubs in 
riparian zones to allow passive 
restoration with native deciduous species; 
constructed in-stream LWD fish structures 
with cut juniper to benefit Yellowstone 
cutthroat trout.  

7 acres terrestrial 
(riparian) and  
1 mile stream 

Active/High Yes 

Yellowstone 
Cutthroat 
Trout Surveys 

Trout Creek 
 

Goose Creek 
 

Beaverdam Creek 
 

Trapper Creek 
 

An interagency group comprising the 
Sawtooth NF, BLM, and Idaho Fish and 
Game surveyed for Yellowstone cutthroat 
trout in key drainages on the Sawtooth 
National Forest. Data is compared to 
previous surveys in each drainage to 
determine changes in density and 
distribution. Information is also collected 
on changes to riparian and stream habitat. 
This information is used to determine 
restoration opportunities and assess the 
species status. 

4 miles on Four 
stream 

inventoried for 
Yellowstone 

cutthroat trout 

Active/Moderate 
 

Active/High 
 

Active/Moderate 
 
 

Active/Low 

Yes 
 

Yes 
 

No 
 
 

No 

Sawtooth NRA 

Boulder View 
Campground 
Removal 

Big Wood River 
Removal of campground that was 
impacting riparian and streambank 
stability of the Big Wood River. 

1 mile stream 
improvement and 
7 acres of riparian 

improvement 

Active/Low No 

Beaver Creek 
Road Decom-
missioning 

Beaver Creek 

As the final stage of an ongoing project to 
rehabilitate habitat damage caused user 
created roads and fords, approximately 
0.3 miles of a user created road were 
decommissioned resulting in 315 acres of 
improved watershed condition for 
steelhead and chinook salmon, bull trout 
and Westslope cutthroat trout. 

0.3 miles road 
decommission 

315 acres 
watershed 

improvement 

 
Active/High 

 
No 

Beaver Creek 
Riparian 
Planting 

Beaver Creek 

Willow and other riparian species were 
planted to stabilize streambanks with help 
from the Sawtooth Society.  This project 
resulted in improving riparian and 
terrestrial habitats, and greater instream 
security for TES fish (steelhead, chinook 
salmon, bull trout and Westslope 
cutthroat trout). 

0.15 miles 
 

Active/High 
 

No 
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Project Name Subwatershed (s) 
in which 

restoration 
occurred 

Summary of accomplished work Target 
Accomplished 

WARS 
Restoration 
Strategy and 

Priority 

ACS  
priority 

Pole Creek 
Riparian 
Planting 

Pole Creek 

Willow and other riparian species were 
planted to stabilize streambanks with help 
from the Sawtooth Society.  This project 
resulted in improving riparian and 
terrestrial habitats, and greater instream 
security for TES fish (steelhead, chinook 
salmon, bull trout and Westslope 
cutthroat trout). 

0.25 miles of 
steelhead, 

chinook salmon, 
bull trout and 

Westslope 
cutthroat trout 

Active/High Yes 

Pole Creek 
Road 
Decommission
ing  

Pole Creek 

Existing unauthorized roads impacting 
stream and habitat conditions has been 
decommissioned. This project resulted in 
improving riparian and terrestrial habitats, 
and greater instream security for TES fish 
(steelhead, chinook salmon, bull trout and 
Westslope cutthroat trout). 

683 acres of 
watershed 

improvement 
Active/High Yes 

Pole Creek 
Road Reroute  Pole Creek 

Dispersed camping along the existing road 
parallel to Pole Creek was impacting 
stream and habitat conditions. This 
project resulted in improving riparian and 
terrestrial habitats, and greater instream 
security for TES fish (steelhead, chinook 
salmon, bull trout and Westslope 
cutthroat trout). 

3.9 miles of 
steelhead, 

chinook salmon, 
bull trout and 

Westslope 
cutthroat trout  

Active/High Yes 

Twin Creek 1 
AOP  

Twin Creek  
(Pole Creek 
Drainage) 

Culvert replacement on on Twin Creek to 
provide Aquatic Organism Passage  

2.5 miles of 
stream for bull 
trout, chinook 

salmon, steelhead 
and Westslope 
cutthroat trout 

Active/High Yes 

Twin Creek 2 
AOP  

Twin Creek  
(Pole Creek 
Drainage) 

Culvert replacement on on Twin Creek to 
provide Aquatic Organism Passage  

0.2 miles of 
stream for bull 
trout, chinook 

salmon, steelhead 
and Westslope 
cutthroat trout 

Active/High Yes 

Aquatic 
Invasive 
Education 
Program and 
Management 
Strategy 
 

Lower Redfish 
Lake Cr. 

 
Upper Alturas 

Lake 
 

Lower Alturas 
Lake 

 
Stanley Lake 

Creek 

The Sawtooth National Recreational Area 
has several lakes that are popular boating 
destinations and are vulnerable to aquatic 
invasive species. To help protect aquatic 
resources within these lakes the Forest 
Service partnered with Idaho Department 
of Agriculture to establish a boat 
inspection station on Redfish Lake and 
monitoring in several of our large glacial 
lakes. Forest Service also completed spot 
boat inspections on Pettit, Alturas, and 
Stanley Lakes in 2014. Protected vital 
habitat for bull trout, chinook salmon, 
sockeye salmon, steelhead and Westslope 
cutthroat trout.  

1,530 acres lake 
 

837 acres lake 
 

398 acres lake 
 

180 acres lake 

Passive/High 
 

Active/High 
 

Passive/High 
 

Active/High 

Yes 
 

Yes 
 

Yes 
 

No 
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Project Name Subwatershed (s) 
in which 

restoration 
occurred 

Summary of accomplished work Target 
Accomplished 

WARS 
Restoration 
Strategy and 

Priority 

ACS  
priority 

 
Headwaters 
Road to Trail 

 
Headwaters of 
Salmon River  

Remove road impacting riparian zone and 
stream stability of headwaters of Salmon 
River.  Convert to trail out of the 
floodplain. 

2 miles of channel 
and 5.0 acres 

wetland/riparian 
area restored 

Active/High Yes 

MIS Bull Trout 
Monitoring 

Fairfield: 
Boardman Cr 

Salt Cr 
Little Smoky 
Up SF Boise 

Big water Gulch 
Little Queens 

SNRA: 
Elk Creek 

Stanley Creek 
Stanley Lake Cr 
Big Boulder Cr 

Little Boulder Cr 

Completed surveys on six streams on 
Fairfield Ranger District and five streams 
on the Sawtooth NRA. Documented 
presence/absence of bull trout 
populations.   

20 miles 
inventory on 11 

stream 
inventories for 

presence/absence 
of Bull Trout 

varies yes 

 
 Activity or Practiced to Be Monitored: 40.  Aquatic ecosystems 

 
Monitoring Question: Are management actions and forest plan direction effectively maintaining WCIs 
when currently in the range of desired conditions, and restoring WCIs when outside the range of 
desired conditions over multiple spatial scales?   

 
Summary of findings:  The Clean Water Act of 1972 (Public Law 92-500), as amended in 1977 (Public Law 95-
217) and 1987 (Public Law 100-4), was intended by Congress to provide a means to protect and improve the 
quality of the water resources and maintain their beneficial uses.  The Clean Water Act (Sections 208 and 319) 
recognized the need for control strategies for nonpoint source pollution.  To provide environmental protection 
and improvement emphasis for water and soil resources and water-related beneficial uses, the National 
Nonpoint Source Policy (December 12, 1984), the Forest Service Nonpoint Strategy (January 29, 1985), and the 
USDA Nonpoint Source Water Quality Policy (December 5, 1986) were developed.  Soil and water conservation 
practices were recognized as the primary control mechanisms for nonpoint sources of pollution on National 
Forest System lands.  This perspective is supported by the Environmental Protection Agency (EPA) in their 
guidance, "Nonpoint Source Controls and Water Quality Standards" (August 19, 1987). 
 
As part of its land stewardship policy, the Forest Service's management actions must be carried out in a 
manner which protects soil and water resources.  The Clean Water Act directs the Secretary of Agriculture to 
establish and administer a program…of installing and maintaining measures incorporating best management 
practices (FSM 2532) to control nonpoint source pollution for improved water quality…”  Best Management 
Practices (BMPs) become the primary mechanism for meeting water quality standards.  BMPs are defined as 
“A practice or a combination of practices, that is determined by a State (or designated area-wide planning 
agency) after problem assessment, examination of alternative practices, and appropriate public participation 
to be the most effective, practical (including technological, economic, and institutional considerations) means 
of preventing or reducing the amount of pollution generated by nonpoint sources to a level compatible with 
water quality goals (40 CFR 130.2(q)).” Implementation of BMPs and a consistent monitoring approach allows 
evaluation and modification of practices designed to protect water quality.  
 
The state of Idaho has identified a number of BMPs pertaining to Forest Practices Rules and Regulations, 
Stream Channel Alterations, Roads, etc. that the Forest must follow.  The Forest Service in Idaho has a 
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memorandum of understanding (MOU) with Idaho Department of State Lands and Environmental Quality on 
implementing the nonpoint source water quality program. The Forest Service is responsible for (1) 
implementing nonpoint source pollution controls, and (2) meeting Idaho Water Quality Standards. A primary 
tool used for mitigating nonpoint pollution is through implementation of BMPs.  
 
In addition to these, the Forest has many standards and guidelines in the Forest Plan that are intended to 
minimize impacts to water quality.  Standards are typically action restrictions designed to prevent degradation 
of resource conditions, or exceeding a threshold of unacceptable effects, so that conditions can be maintained 
or restored over time.  Guidelines represent a preferred or advisable course of action generally expected to be 
carried out.  Guidelines often indicate measures that should be taken to help maintain or restore resource 
conditions, or prevent resource degradation.   
 
To assess how well the Sawtooth National Forest’s management activities are maintaining or restoring water 
quality, the Forest conducts project implementation reviews of select projects each year.  The assumption is 
that if projects have implemented Forest Plan requirements, project specific mitigation measures, and relevant 
Idaho BMP, then most impacts to water quality and beneficial uses have been minimized.  
 
Seven Sites were monitored in 2014, one on the Fairfield Ranger District, two on Minidoka Ranger District and 
five on the Sawtooth National Recreation Area.  Following are the results of the BMP monitoring: 
 
Wildfire Management Actions and Suppression Activities: The Kelly Fire was monitored to determine 
compliance with wildfire management and suppression activity BMP.  The field review found that BMP were 
fully implemented and effective.   
 
Grazing Management: Grazing BMP monitoring was conducted on Grape Creek in the Albion Division of the 
Minidoka RD and Job Creek, a tributary of the Salmon River on Sawtooth NRA). 

• Grape Creek, a Yellowstone cutthroat trout fishery, had some issues with riparian fence maintenance.  
A riparian pasture was set up in 2011 to limit the time cattle spend along the channel.  The period of 
grazing for the riparian pasture was set at one week beginning after July 1 to protect Yellowstone 
cutthroat trout spawning and for riparian recovery.  After the first season of grazing (2012), when the 
riparian pasture was used at the end of the season, an agreement was made for 2013 season for the 
riparian pasture use to be earlier in the season and to not push all 81 pairs into the riparian pasture 
but to open the gates and allow cattle to enter at their own volition. For 2014, the Annual Operating 
Instructions incorrectly had the riparian pasture use dates prior to July 1. Also, cattle were in riparian 
pasture in late August and should not have been.  These problems have been addressed.  

• In the Job Creek, BMP were fully implemented.  Grazing terms and conditions, annual and long-term 
indicators, range improvements, and current management are resulting in meeting desired condition 
objectives or moving the grazing unit toward meeting desired condition. 

 
Aquatic Ecosystem Improvements: BMP monitoring was conducted on the One Mile Creek Watershed 
Improvement Project located on the Raft River Division of Minidoka RD. This project, implemented in 
2013, involved installation of channel stabilization structures, completion of an exclosure fence, and 
planting willows to prevent further head cutting and bank destabilization that resulted from an intensive 
thunderstorm that occurred after the Bally Mountain prescribed burn.  Best management practices were 
fully implemented for the project itself.  However, lack of fence maintenance cause the effectiveness of 
the project to be marginal due to excessive grazing.   
 
Road Practices: Three types of road improvement/maintenance BMP were conducted on Fourth of July 
Creek and Pole Creek on the Sawtooth NRA.  Road construction BMP and Road Decommissioning on Pole 
Creek was found to be fully implemented and effective.  Road Maintenance at waterbody crossings on 
Fourth of July Creek had some issues with erosion near the crossing.    
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NON-NATIVE PLANTS  
 

Accomplishment:   The following tables identify the approximate number of acres of invasive 
plants and noxious weeds treated by species by District in 2014. 

 
Minidoka Ranger District Weed Infestations and Approximate Acres Treated 

SPECIES TREATED APPROXIMATE ACRES 
TREATED* 

Minidoka District 
ARCTI (burrdock), CESTM (?), CIVU (bull thistle) 8 
BRTE (cheatgrass), CYOF (gypsyflower) 5 
CADR (whitetop), CIVU (bull thistle) 8 
CADR (whitetop), CYOF (gypsyflower) 8 
CANU4 (nodding plumeless thistle), CIVU (bull thistle) 3 
CANU4 (nodding plumeless thistle), ONAC (Scotch 
cottonthistle) 16 

CEDI3 (white knapweed) 8 
CEDI3 (white knapweed), CIVU (bull thistle) 8 
CEDI3 (white knapweed), CIVU (bull thistle), CYOF 
(gypsyflower) 5 

CEMA4 (?), CYOF (gypsyflower) 8 
CESTM (?) 5 
CESTM (?), CIVU (bull thistle) 8 
CIAR4 (Canadian thistle) 24 
CIAR4 (Canadian thistle), CYOF (gypsyflower) 21 
CIVU (bull thistle) 77 
CIVU (bull thistle), CYOF (gypsyflower) 14 
CIVU (bull thistle), EUES (leafy spurge) 12 
CYOF (gypsyflower) 81 
EUES (leafy spurge) 8 
HYNI (black henbane) 3 
TOTAL 330 

Ketchum District 
CEDI3 (white knapweed) 35 
CEMA4 (?) 420 
CESTM (?) 346 
LIDA (Dalmatian toadflax) 33 
LIDAD (Dalmatian toadflax) 300 
TOTAL 1,134 

Sawtooth National Recreation ARea 
CEMA4 (?) 226 
CEMA4 (?), CESTM (?) 5 
CEMA4 (?), CIAR4 (Canadian thistle) 5 
CEMA4 (?), CIAR4 (Canadian thistle), LIVU2 (butter and eggs) <1 
CEMA4 (?), CYOF (gypsyflower) 1 
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SPECIES TREATED APPROXIMATE ACRES 
TREATED* 

CEMA4 (?), LIVU2 (butter and eggs) 4 
CESTM (?) 25 
CESTM (?), CIAR4 (Canadian thistle) <1 
CESTM (?), LIVU2 (butter and eggs) <1 
CHJU (hogbite) 5 
CIAR4 (Canadian thistle) 5 
CIAR4 (Canadian thistle), TAVU (common tansy) <1 
EUES (leafy spurge) <1 
LIDA (Dalmatian toadflax) 10 
LIDAD (Dalmatian toadflax) <1 
LIVU2 (butter and eggs) 225 
TAVU (common tansy) <1 
TOTAL 518 

Fairfield Ranger District 
CEDI3 (white knapweed) 79 
CEDI3 (white knapweed), CESTM (?) 78 
CEDI3 (white knapweed), CHJU (hogbite) 45 
CEMA4 (?) 6 
CESTM (?) 133 
CHJU (hogbite) 74 
CHJU (hogbite), CIAR4 (Canadian thistle), EUES (leafy spurge) 2 
CHJU (hogbite), EUES (leafy spurge) 9 
CIAR4 (Canadian thistle) 94 
EUES (leafy spurge) 23 
LIVU2 (butter and eggs) 44 
TOTAL 587 
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 2013 & 2014 Sawtooth National Forest  
Yellowstone Cutthroat Trout  

Aquatic Management  
Indicator Species Monitoring Report 

 
Scott Vuono– Sawtooth NRA Fisheries 

 
 
 
 
 

 
 
 
 
Introduction 
 
In order to evaluate the effects of management practices on fisheries and wildlife resources, the U.S. 
Forest Service monitors select species whose population trends are believed to reflect the effects of 
management activities on Forest ecosystems.  These species are termed “management indicator species” 
(MIS) and the rationale for MIS monitoring is outlined in federal regulation 36 CFR 219.19. 
 

“In order to estimate the effects of each alternative on fish and wildlife populations, 
certain vertebrate and/or invertebrate species present in the area shall be identified and 
selected as management indicator species and the reasons for their selection will be 
stated.  These species shall be selected because their population changes are believed to 
indicate the effects of management activities.” 
 
“Population trends of the management indicator species will be monitored and 
relationships to habitat changes determined.”   
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An important principal to the MIS foundation is that monitoring results must allow managers to answer 
questions about population trends.  Historically, monitoring of habitat was used as a surrogate for direct 
quantification of MIS populations.  However, court cases (Sierra Club v. Martin, 168 F.3d 1 (11th Cir. 1999) 
have ruled that assessing changes in habitat will no longer be accepted as a substitute for direct 
monitoring of populations. The Forest Service has an obligation to collect and analyze quantitative 
population trend data at both the Forest-plan and project level.  
 
In 2010 Yellowstone cutthroat trout (YCT) (Oncorhynchus clarkii bouvieri) was recommended as an aquatic 
management indicator species. This recommendation was made to better understand the impacts of 
Forest management activities that had not been completely captured by monitoring our other aquatic 
MIS species, bull trout that occur on the Fairfield Ranger District and Sawtooth NRA but not on the 
Minidoka RD. Yellowstone cutthroat met much of the MIS criteria when aquatic species were being 
selected in 2002. However, they were not selected because at the time we did not know the distribution 
of hybridized YCT populations. Hybridized fish are also challenging to identify in the field making tracking 
of population trends difficult. Since this time, all Yellowstone cutthroat populations have been genetically 
tested and we now know which populations are pure to conduct trend monitoring. The addition of YCT 
allows the Forest to evaluate the effects of authorized and unauthorized activities on watershed, riparian 
and stream habitat conditions, and ultimately population status.  
 

Protocol 
 
Monitoring is focused on evaluating patterns of occurrence, abundance, and densities of juvenile (<100 
mm) and older (>100mm) YCT.  Presence of juvenile YCT is an important indicator that spawning and 
rearing is occurring within a drainage.  These areas represent habitats that are essential for YCT 
population viability.  Other habitats within stream networks may be important for migrating individuals, 
but tracking fish in these areas is cost prohibitive and time consuming.  Key metrics for monitoring trends 
will be the number of drainages occupied in each subbasin, distribution of YCT within each drainage, and 
changes in abundance and densities over time.  
 
Methods 
 
Sample allocation – Sample sites were allocated in each YCT drainage on the Sawtooth National Forest.  
Only suitable habitat in each drainage will be inventoried. Suitable habitat is defined according to wetted 
width (greater than 2 meters), stream gradient (less than 20%), and water temperatures (15.5 °C or less). 
 
Sampling unit - The fundamental sampling unit will be a 100 meter length of stream. 

 
Sampling method - Daytime electrofishing was used to capture fish, with a variable number of passes, 
depending on site conditions. At the majority of sites a minimum of three passes were conducted, unless 
it was deemed by the crew leader that the site was likely absent of fish due to a downstream barrier or 
the amount of stream flow at the site.  In the aforementioned case, a one pass effort was conducted and 
if fish were observed, subsequent passes were carried out.  If no fish were observed the sampling effort 
was ended.  Block nets were installed at the upper and lower ends of the sites to meet the population 
estimate modeling assumption that the fish populations were closed. 
 
Sampling occurred during low to moderate flow conditions (i.e., late June to mid-October) to facilitate 
effective fish capture and standardize sampling conditions. Fish were identified, enumerated, measured 
to the nearest millimeter (total length, TL), and eventually released. Fish abundance in small streams (i.e., 
less than about 8 m wide) was determined with depletion electrofishing, using one or more backpack 
electrofishers with pulsed DC. Habitat variables were also measured to estimate sampling efficiencies. 
When possible, stream survey locations were chosen as closely as possible to previous Utah Division of 
Wildlife Resources (UDWR), Idaho Fish and Game (IDFG), or Forest Service survey locations. 
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Depletion estimates were calculated for sites sampled where bull trout were captured using Microfish 3.0 
population parameter calculation software (www.MicroFish.org 2005) (Van Deventer, 1989). In the future 
once we begin to accumulate enough multiple-pass information, we plan to analyze the relationship 
between first pass catches and population estimates from three-pass removals. 
 
Sampling sites  
 
Sample sites within each sampled watershed were created in one of two ways.  If historical sites were 
monumented within a watershed by IDFG or UDWR we tried to navigate as closely as we could to the 
previous sites using UTM coordinates and photos.  Most of the points were created within ARCGIS using 
the Create Random point’s tool.    
 
Create Random Points in ARCGIS randomly places a specified number of points within an identified area. 
The identified area can be either a given extent or within a polygon or multiple polygons. 
 
Conceptually, Create Random Points places the points as described here. Regardless of how the area is 
specified within which to place the points, a random number stream is created from a random number 
generator and seed. The random number generator creates a stream of numbers between 0 and 1. With 
the extent option, a random point on the x-axis and another on the y-axis of the extent are identified, 
which become the x and y for a point that is placed within the extent. To randomly select the point on the 
x-axis, the next unused value on the random number stream is selected and transformed into a Uniform 
distribution with a Minimum and Maximum being the minimum and maximum for the x extent. The same 
is done for the y-axis. The two values identify the first random point. This process is repeated until the 
specified number of points is reached. 
 
If these randomly created sites resided above a known barrier or on a creek with insufficient flow to 
support fish they were deleted.   
 
Each of these sites was monumented by placing metal tags at the beginning of the reach and GPS 
coordinates were recorded. Several photo points (beginning, middle, and end of transect) were also 
established.  Each monumented site will be resampled either annually in our sentinel patches or every 3 
to 5 years.   
 
Sampling schedule - From 2010-2018 all sites within each YCT drainages will be sampled twice.  
 
Table 1 - Yellowstone cutthroat streams on the Sawtooth National Forest by subbasin. 

Subbasin Stream YCT Confirmed Last Year Sampled 

Goose Creek 

Trout Creek Yes 2014 
Goose Creek Yes 2014 

Big Cottonwood Creek Yes 2007 
Beaverdam Creek Yes 2014 

Trapper Creek No 2014 
Middle Snake Dry Creek Yes 2013 

Raft River 

Almo Creek Yes 2011 
Edwards Creek Yes 2011 

Grape Creek Yes 2013 
Upper Cassia Creek and Tribs. Yes 2012 

Dry Creek Yes 2013 
Clyde Creek Yes 2012 

Cottonwood Creek Yes 2011 
Sixmile Yes 2013 
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Subbasin Stream YCT Confirmed Last Year Sampled 
Eightmile Yes 2013 

Wildcat Creek Yes 2011 
Johnson Creek Yes 2006 
George Creek Yes 2012 

Onemile - Sawmill Canyon Yes 2011 
Clear Creek Yes 2012 

 
PIBO Monitoring Sites - To evaluate trends in habitat and watershed condition, the Sawtooth National 
Forest has worked with the PACFISH/INFISH Biological Opinion (PIBO) monitoring program located in 
Logan, Utah. This monitoring approach evaluates the trend of select Watershed Condition Indicators 
(WCIs) across subwatersheds where PIBO integrator reaches have been established. An integrator reach is 
the lowest stream reach within the subwatershed that has greater than 50% federal ownership upstream 
of the sample reach, contains no tributary junctions or beaver activity, and has a stream gradient less than 
3%. It is assumed that integrator reaches will be responsive to management activities that occurred 
upstream or around the reach. Each integrator reach has been sampled during one of the first five years 
(2001 to 2005), and will be resampled on a five-year rotation after 2006.  
 
To evaluate select WCIs, an integrity index of physical habitat indicators was used.  Physical stream 
habitat and landscape data from reference reaches were used to develop an index of physical habitat 
condition.  PIBO identified candidate attributes from the 17 total attributes collected at PIBO sample sites 
using a three-step sequence.  First, PIBO selected those physical habitat attributes that exhibited 
relatively low sampling variation based on reaches repeat-sampled within a year, which enabled empirical 
estimates of signal/noise (Kaufmann 1999).  Next, PIBO tested whether attributes with low sampling 
variation were responsive to management actions.  As such, PIBO evaluated the responsiveness of each 
attribute to management activities by comparing the means of each candidate attribute from reference 
reaches and managed reaches.  Finally, PIBO minimized redundancy of those attributes that met the 
specific criteria in the first two steps to avoid over-weighting certain components of the physical instream 
habitat represented in the overall index.  Here, PIBO calculated Pearson correlation coefficients for all 
remaining candidate attributes and considered attributes redundant if correlation coefficients exceeded 
0.70. 
 
Once attributes were selected, PIBO used the Forests reference sites to construct the index.  Specifically, 
PIBO incorporated landscape and climatic covariates into multiple linear regression analyses to control for 
inherent differences in physical habitat attributes among reaches.  PIBO used the residuals from these 
analyses to score individual attributes and summed the 7 attributes (i.e. d50, average bank angle, the 
percent of fine sediment in pool tails, the frequency of large woody debris (pieces/km), the volume of 
LWD, the percent of pool habitat, and the average residual pool depth) retained in the index for an overall 
index of abiotic condition (range = 0-100).  PIBO incorporated the data from managed sites (both 
landscape and field data) into the regression models used to develop the index (from reference sites) to 
calculate and score the residuals and overall index for managed sites (again ranging from 0-100). 
 

2013 & 2014 Results and Discussion 
 
Monitoring for YCT on the Sawtooth National Forest occurred in four drainages in 2013 and four drainages 
in 2014 (Figure 1).  YCT were observed in Eight mile, Dry, Grape, Six Mile, Piney/Winnecup, and Trout 
Creek. Discussion of changes in YCT distribution within a stream or abundance is discussed below for each 
of the drainages.  
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 Figure 1. 2014 & 2013 YCT Sampling-Presence/Absence of Yellowstone Cutthroat Trout 
 
2013 Yellowstone Cutthroat Sampling 
 
Dry Creek– The upper Dry Creek watershed and Middle Dry Creek watershed are contained entirely 
within Cassia County.  Dry Creek is a tributary of the Snake River although connectivity was likely lost 
during the early part of the century due to irrigations canals and diversions which were built.   
Approximately 82 % (18,600 acres) of the upper Dry Creek Watershed is contained within the Sawtooth 
NF-Minidoka RD.  The remainder of the watershed is Bureau of Land Management land.  The Middle Dry 
Creek watershed is almost entirely contained within BLM land.  Six multiple pass sites electrofishing sites 
were sampled during the 2013 field season in collaboration with BLM crews (see Figure 2).  YCT densities 
ranged from 0.0-5.5 YCT/100 m2 (see table 2).  Several of the sample sites were not sampled due to lack of 
flow or the stream channel being entirely dry.  Densities of YCT observed by the BLM during the 2005 field 
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season were much higher.  Densities of YCT during these surveys ranged from 1.35-71.7 YCT/100 m2.  
During these surveys as well as others moderate densities of brook trout were observed.   
 

 
Figure 2. 2013 YCT Dry Creek Sampling and Presence: 

 
Strong local populations of native YCT occur in Dry, East Fork Dry, and Middle Fork Dry Creek. The East 
Fork and Middle West Fork Dry Creeks have been identified as important to maintaining or restoring 
strong populations of native cutthroat trout.  Fishery surveys done by IDFG on Dry Creek in 1988 
(Partridge and Corsi 1990) and 1999 (Partridge et al. 2002) indicate the presence of a hybridized YCT x 
rainbow population. However, BLM extensively surveyed Dry Creek again in 2005 finding YCT densities 
(fish>100mm) of 0.21 fish/m. Tissue samples from this survey was analyzed by the Eagle Fish Genetics 
Laboratory in 2007. Three hybrids were detected in Dry Creek from lower in the drainage.  All three were 
identified as >F1 hybrids and each exhibited only 1 rainbow trout out of the 14 examined (7 loci X 2 
alleles). Subsequently, rainbow trout introgression was low (0.60%). 
 
Overall aquatic conditions (instream habitat and riparian) are “functioning appropriately” in the East Fork 
Dry Creek, Middle & West Fork Dry Creek on the Forest. These subwatersheds have good water quality 
(inchannel sediment averaging 8%); stable stream banks (>90%); no culvert fish barriers; and no 
streamside roads. Localized impacts from grazing and developed/dispersed recreation occur, but are not 
severe enough to affect overall conditions in each subwatershed. Information on water temperatures in 
Dry Creek is only available from select Idaho Department of Environmental Quality Beneficial Use 
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Reconnaissance Program (BURP) sites.  Spot temperature measurements from 1995, 1996, and 2003 
BURP sites in Dry, M.F. Dry, and E.F. Dry indicate water temperatures range from 14 to 20.3 oC.   Spot 
temperatures during the 2013 season (June) ranged from 16.5-21 oC.  These measurements indicate that 
some parts of this drainage have seasonal maximums above optimal YCT of 15 oC (Gresswell 1995).  
 
The lower portions of Middle & West Fork Dry Cr subwatersheds are heavily influenced by agriculture, 
grazing, residential development and roads on private land. Some unauthorized ATV use was also noted in 
the Upper Dry creek watershed.  Collectively these activities have resulted in increased stream sediment, 
removal of riparian vegetation, altered flow regimes as travel routes intercept surface flows and ground 
water, reduced stream access for fish, and altered stream channels from roads and other developments.   
 
Table 2 – 2013 Yellowstone cutthroat trout densities and population estimates in Dry Creek 

 
Eight Mile Creek– Eight mile creek is entirely contained within Cassia County Idaho.  The majority of the 
outlet clear creek sub-watershed, which contains eightmile creek, is almost entirely on private land.  Only 
the upper reaches of 8 mile creek (3.8 miles of a total of 11.6 miles) are contained within the Minidoka 
RD. Immediately exiting forest service land eightmile creek is captured by a pond on private property.  
Out of the four multiple pass electrofishing sites conducted in 2013, YCT were the only species to be 
observed. For such a small disconnected population, densities would be considered high.   Densities 
ranged from 15.5-54.5 yct/100m2 (see table 3), with the highest densities observed towards the 
headwaters of eight mile creek.  These higher densities are likely due to lower water temperatures as well 
as a more entrenched stream channel which is limiting the availability of cattle to access the riparian area.   
 
Eightmile creek was electrofished by Idaho Fish and Game in 2010 and the Sawtooth N.F. in 2005. All 
electrofishing surveys found only Yellowstone cutthroat trout (YCT) over approximately 2.5 miles within 
the Forest boundary. IDFG estimated 0.18 fish/m based on the 2005 surveys and 0.38 fish/m in 2010. 
IDFG also estimated the total population size having 5,265 YCT with 526 fish of spawning age based on the 
2005 surveys. This is likely an overestimate since IDFG assumed YCT occupied 9.3 km of stream at similar 
densities over this entire length. Based on field surveys YCT likely occupy no more than 4.4 km (2.7 miles) 
from the Eightmile spring to an irrigation pond on private. It is assumed that this population likely 
supports less than 100 spawning adults.  
 
Stream habitat within the eightmile drainage would be considered to be functioning at risk. Current use 
by cattle is likely the main culprit of diminished stream function within eight mile creek (see photos 1).  
Current permitted season of use is from 6/16-9/15, and permitted livestock numbers of 272 cow/calf pair, 
with a five pasture rest rotation grazing pattern.  There are two authorized grazing permits on this 
allotment, one for 165 c/c pair and one for 107 c/c pair. Within Eightmile Creek there are two pastures 

Transect 
ID 

Number of 
Passes 

Transect 
Length 

(m) 

Species Number 
Caught 

Total Length 
(mm) 

Density 
(fish/100m2) 

Pop Estimates  

Mean Range 
11.19 (EFK Dry 

Creek) 1 104.2 No Fish observed 

3.55 (MF Dry 
Creek) 0 -- No Fish observed-Dry Channel 

8.46 (Dry 
Creek) 1 107 No Fish observed 

10.67 (Dry 
Creek) 3 88.9 

Yellowstone 3 152 150-190 4.06 3 
Sculpin 46 41.2 20-98 62.34 51 

8.03(EFK Dry 
Cr.) 2 110.3 Yellowstone 9 183.7 158-203 5.55 9 

2.71 (EFK Dry 
Cr) 2 100 Yellowstone 11 167.5 120-200 5.61 11 
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(e.g. Little Eightmile and Eightmile Riparian). The Eightmile Riparian pasture is trailed through over a one 
to five day period once every two years, while the Little Eightmile could be used anytime over the 
permitted season. 
 
 

 
Photo 1. Photos of Eightmile Creek-July 2011 & August 2011 
 
Thermographs placed by the PIBO monitoring program in 2005 and 2010 found that maximum weekly 
maximum temperature (MWMT), ( mean of daily maximum water temperatures measured over the 
warmest consecutive seven-day period) ranged from 17.6-18.6°C in 2005 & 2010 (Eightmile Creek). PIBO 
measured surface fines in pool tailouts within their integrator sites of eightmile creek where fine 
sediment (< 6 mm.) has ranged from 21.6% (2005) to 33.4% (2010) in Eightmile Creek.   
 
Table 3 – 2013Yellowstone cutthroat trout densities and population estimates in Eight Mile Creek- 

 
 
Grape Creek - Grape Creek supports a small population of Yellowstone cutthroat trout (YCT). Historically 
Raft River acted as a migration corridor for Yellowstone cutthroat, mountain whitefish, sculpin, dace, and 
suckers. However channelization, irrigation diversions have prevented migratory fish from the Snake River 
from reaching tributary streams in most years. Historically, YCT also moved seasonally between Grape 
Creek and adjacent streams (i.e. Edwards, Almo, Johnson Creek, etc.). However, extensive irrigation has 
dewatered streams, diversion structures have created seasonal barriers, and channel/riparian alterations 
have created summer thermal barriers. There is also on pond on private land that appears to reduce all 
upstream access to Grape Creek. It is believed that very few YCT are able to move between streams.  
 

Transect 
ID 

Number of 
Passes 

Transect 
Length 

(m) 

Species Number 
Caught 

Total Length 
(mm) 

Density 
 (fish/100m2) 

Pop 
Estimates  

Mean Range 
10.05 (8 Mile 

Cr.) 2 91.5 Yellowstone 23 118.5 80-245 15.5 23 

11.24(8 Mile 
Cr.) 2 109.3 Yellowstone 25 129.2 72-232 18.98 25 

13.49 (8 Mile 
Cr) 2 90 Yellowstone 28 127.5 67-206 22.2 33 

12.74 (8 Mile 
Cr.) 2 110 Yellowstone 72 110.7 55-230 54.5 77 
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Four multiple pass sites were conducted on Grape Creek during the 2013 field season (Table 5).  Grape 
creek is a tributary to raft river and is contained entirely within Cassia County.  Only a very small part of 
the portion of the grape creek sub-watershed is contained on public land.  At these four multiple pass 
sites, YCT were observed at three.  No other fish species were observed during the surveys.  Densities of   
YCT when they were observed ranged from 0.55-6.18 yct/100m2.  Population estimates for the sites 
ranged from 1-12 yct per reach.   
 
Previous electrofishing surveys had been completed by IDEQ in 1999 and 2005, IDFG in 2001, and the 
Sawtooth National Forest in 2007. Each of these surveys has found only Yellowstone cutthroat trout over 
approximately two miles.  IDFG estimated 0.21 fish per meter based on the 2005 surveys and the 
population supporting up to 1,163 YCT with 116 fish of spawning age fish. However, this likely 
overestimates the size of the population since IDFG assumed YCT occupied 8.7 km of stream (headwaters 
to Summit Creek confluence on private) at similar densities over this entire length. Habitat complexity and 
carrying capacity likely decreases lower in the drainage due to channel alterations and water diversions.  
 
Monitoring at the PIBO integrator reach during 2004 and 2009 surveys measured mean bank stability at 
91% and 100% in the Rosgen B channel. Bank stability at the PIBO DMA in 2009 was 100%. IDEQ estimates 
of bank stability at their one Beneficial Use Reconnaissance Program (BURP) site in the upper pasture 
averaged 76% (70-82 range) in the Rosgen A channel. Finally, bank stability at the Sawtooth National 
Forest Multiple Use Indicator Monitoring (MIM) site just downstream of the PIBO site was 69% in 2010. 
Based on data from unmanaged streams in the Natural Conditions Database, bank stability for a 

functioning appropriate (FA) condition should average 88% 
stable in Rosgen B channel types and 96% stable in Rosgen A 
channel types in granitic geologies. The PIBO sites fall within 
the FA criteria, however, the IDEQ BURP and Forest Service 
MIM sites Grape Creek do not (see table 4).  
 
The PIBO and MIM sites characterize only the very lower half 
mile of Grape Creek on the Forest.  Field reviews of the two 
and half miles of stream above these monitoring sites have 
found that bank stability is in relatively good condition over 
most of the stream’s length due to the same factors 
discussed in the width/depth section. There are, however, 
localized areas where streambank erosion is more 
pronounced. These occur at cattle crossings and near fence 
lines where cattle linger for extended periods (Figure 3). 

 
 
Table 4- Indicators of Streambank Condition Compared to Objectives 

Year Channel 
Type 

Monitoring 
protocol 

Wetted Width/Depth 
Ratio (Current) 

Width/Depth  Ratio 
(DFC) 

Bank Stability %  
(Current) 

Bank Stability 
(DFC) 

2004 B PIBO -- 21 (12-30) 100 >88 
2009 B PIBO 11.47 21 (12-30) 90.9 >88 
2009 B PIBO 23.81 21 (12-30) 100 >88 
2010 B MIM -- 21 (12-30) 69 >88 
1999 A BURP -- 27 (11-43) 76 >96 

 
Stream temperatures for grape creek collected downstream of our sampling sites during the summers of 
2004 and 2009 had a MWMT of 20.5 & 23.3 oC.  Spot temperatures gathered during the 2013 
electrofishing surveys ranged from 8.5-12.0 oC.  These temperatures suggest that the only refugia for yct is 
located high within the watershed.   

Figure 3 – An area of localized streambank erosion 
near the lower and upper unit fence line 
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Table 5–Yellowstone cutthroat trout densities and population estimates in Grape Creek 
 

 
Six Mile Creek-  
Six Mile Creek is contained entirely within Cassia County Idaho. The six mile creek drainage is part of the 
Outlet Creek Subwatershed.  The cumulative drainage of six mile creek is approximately 2500 Acres.  All of 
these 2500 acres are contained within the Sawtooth NF-Minidoka RD.  Six mile Creek flows through an 
unconfined valley bottom and has a moderate to steep channel gradient where it is captured at the forest 
service boundary and diverted in its entirety to provide water for cattle and other irrigation needs.   
Irrigation ponds/reservoirs also create year-round barriers on both Eightmile and Six mile Creeks. 
Migratory YCT are absent and both local populations are isolated. Very few YCT populations exist within 
Raft River. Those that do occupy headwater streams on National Forest administered lands. Most 
downstream, connecting, habitats are degraded as a result of uses on private, BLM, and some Forest 
Service lands. No connectivity remains for re-founding YCT populations. 
 
Six mile Creek recently had all hybridized YCT removed by IDFG in 2009. This stream was restocked with 
YCT from the Eightmile drainage in 2010 and 2011. A population estimate is not available. However, fish 
only occupy 0.71 miles of stream and the reservoir. A total of five multiple pass electrofishing surveys 
were conducted during the 2013 field season (Table 6).  YCT were observed at all five sites and were also 
the only species observed.  Population estimates from the surveys in 2013 found very high densities of 
YCT at toward the headwaters of Six Mile Cr.  Densities ranged from 2.27-137.5 yct/100m2.   
 
Monitoring data on riparian condition is limited within this drainage. The PIBO sites provide the best 
information.  It is believed that riparian habitat within the six mile drainage is functioning at Risk.  In 2010, 
the PIBO group recorded a MWMT of 20.9°C in 2010 at their integrator site just above the Forest 
boundary from mid-July to end of August.  Optimum water temperatures for YCT are between 4.5 and 
15.5ºC (Gresswell and Varley 1988). While MWMT’s are higher than optimal YCT temperatures, the 
warmer temperatures only occur for a short period over each summer. Average water temperatures from 
these spring feed systems are believed to be within the preferred YCT range. 
 
Table 6–Yellowstone cutthroat trout densities and population estimates in Six Mile Creek 

Transect 
ID 

Number of 
Passes 

Transect 
Length 

(m) 

Species Number 
Caught 

Total Length 
(mm) 

Density 
(fish/100m2) 

Pop Estimates  

Mean Range 

15.05 2 95 Yellowstone 
Cutthroat 5 160.8 93-225 1.74 5 

16.51 1 82 No Fish observed 

13.75 
 2 101 Yellowstone 

Cutthroat 1 245 -- 0.55 1 

14.83 2 99 Yellowstone 
Cutthroat 12 145.8 85-215 6.19 12 

Transect 
ID 

Number of 
Passes 

Transect 
Length 

(m) 

Species Number 
Caught 

Total Length 
(mm) 

Density 
(fish/100m2) 

Pop Estimates  

Mean Range 

2.31 3 97.6 Yellowstone 
Cutthroat 3 140.6 140-147 2.27 5 

2.5 4 91.3 Yellowstone 
Cutthroat 6 152 116-232 4.03 6 

3.31 3 100 Yellowstone 
Cutthroat 220 110.5 61-227 137.5 222 

2.75 3 94 Yellowstone 
Cutthroat 64 127.1 72-185 42.5 65 

2.93 2 92 Yellowstone 
Cutthroat 83 116.5 70-270 64.4 104 
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2014 Yellowstone cutthroat sampling 
 
Goose Creek Drainage-  
Goose Creek is a large perennial tributary of the Snake River.  Its origins begin in Idaho and flow south 
easterly through Nevada and Utah until it takes a northerly turn and flows back towards the Snake River.  
Its chief tributary is Trapper Creek which drains much of the northern part and enters Goose Creek near 
the northeastern corner.  The valleys of both streams are narrow canyons near their confluence although 
upstream they become broad and open.  Both stream discharge into the lower Goose Creek Dam which 
occupies the narrowest part of the canyon.  Other perennial streams within the Goose Creek 4th code HUC 
include Jay and trout Creeks, which join Goose Creek from the west, and Cold, Little Pole, Birch which join 
it from the east.  Beaverdam Creek is the west central part of the watershed.   
 
 

 
 
Beaverdam Creek - One Yellowstone cutthroat trout was observed during 2014 despite only completing 
one multiple pass electrofishing site due to time constraints (Table 7).  
The majority of the subwatershed is contained within the Sawtooth 
National Forest.  During this survey only one YCT individual was 
observed despite completing three passes on a 103 meter reach.   
Density of YCT within the site was 0.42/100m2. Other species 
observed include one sculpin (Cottus sp.).  Extensive overuse by cattle 
and cattle waste within the stream channel was noted in the field 
notes as well as some entrenchment of the channel (See photo 2).  
 
Stream habitat data within the watershed is lacking with the 
exception of a PIBO integrator site as well as BURP data collected by IDEQ.  Spot stream temperatures 
collected by the BURP team in 1994 and 1996 were 13.6 and 9.1 C, respectively.   PIBO data observed a 

  Photo 2: PIBO Integrator Reach (2007) 
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low percentage of undercut banks during their surveys in 2007 and 2012 as well as the particle size (D50) 
was well below the desired condition estimated at 2 and 8 mm.  The lack of undercut banks as well as high 
percentage of fine particle material is likely from years of extensive grazing as well as a high density of 
roads within the subwatershed. 
 
Table 7-Yellowstone cutthroat trout densities and population estimates in Beaverdam Creek 

 
Trapper Creek (Sub-watershed) - No Yellowstone 
cutthroat trout were observed within this 38,902 acre 
watershed despite completing seven multiple pass sites 
(see Map 1).  All fish that were observed were either 
non-game or non-native species.  Densities of 
leatherside chub ranged from 0.4-7.95 fish/100m2, with 
the highest densities observed near the headwaters of 
Trapper Creek (see Table 8).  Moderate densities of 
brook trout were observed throughout the watershed.  
Past surveys conducted by IDFG observed a similar 
assemblage of fish throughout the trapper creek 
watershed.  Densities during these surveys in 2001 
observed similar densities of leatherside chub which 
ranged from 6.22-7.97 fish/100m2.  One species which the  
IDFG did observe which wasn’t observed during the 2014 
surveys was the bluehead sucker.  This could be due to the SNRA’s crew unfamiliarity at identifying this 
species or there is a possibility they became extirpated from the watershed.   
 
Stream habit is believed to be functioning at risk within the trapper creek watershed.  High route densities 
in the uplands and the RCA as well as 
extensive grazing throughout the watershed 
are the likely culprits for the exacerbated 
stream habitat conditions.  Several culverts 
which are known barriers to juvenile and adult 
fish are present on Squaw Creek.  Stream 
temperatures measured by the PIBO group 
during the 2007 field season observed a 
MWMT of 19.7 oC, well above the ideal 
threshold for Yellowstone cutthroat.  Spot 
temperature measurements gathered by IDEQ 
near the mouth of Trapper creek during the 
2008 and 2014 field season were both 21 oC.  
Elevated stream temperatures are likely 
natural to some degree but are likely elevated 
against background levels due to the Trapper 
Creek road within the RCA as well as historical 
and present grazing which have removed 
streamside vegetation.  A PIBO integrator site located near the mouth of Trapper creek estimated percent 
fines to be elevated above desired conditions during surveys conducted in 2007 and 2012, 42.7 and 41%, 

Transect 
ID 

Number of 
Passes 

Transect 
Length 

(m) 

Species Number 
Caught 

Total Length 
(mm) 

Density 
(fish/100m2) 

Pop Estimates  

Mean Range 

9.15 3 103 
Yellowstone 1 116 -- 0.42 1 

Sculpin 1 69 -- 0.42 1 

   Map 1. YCT sampling Sites trapper creek 

Photo 3: Pibo Integrator Reach X Section (2007) 
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respectively.  Although stream bank stability was found to be at near natural conditions during the PIBO 
surveys (See Photo 3).     
 
Table 8: Yellowstone cutthroat trout densities and population estimates in Trapper Creek 

 
 
Trout Creek – YCT were distributed throughout this 23,300 acre watershed of which 12,300 acres is 
contained within Idaho and the Sawtooth NF with the remainder contained in Nevada.  Yellowstone 
cutthroat trout where observed throughout the watershed contained within Idaho.  During the 2014 
season the SNF repeated sites that were originally sampled by the IDFG in 2005 and 2010.  At these sites 
YCT were observed at 7 of the 9 sites with densities ranging from 2.56-7.41 fish/100m2

.   Other species 
observed during the Sawtooth NF surveys include rainbow trout, leatherside chub, and longnose dace 
(see table 9).  Densities as well as fish assemblage throughout the watershed was very similar between 
the agencies with the exception of the IDFG noting hybridized 
cutthroat throughout the watershed.  The Sawtooth NF crew did 
not record any hybridized fish which is likely due to identification 
errors and lack of genetic information.   
 
Stream habitat information is limited to several IDEQ Burp sites, 
ocular habitat estimates by the SNF crew during the 2014 surveys 
as well as some photo points which were established during the 
electrofishing surveys.     The photopoints indicate that stream 
habitat is near natural condition with the exception of some bad 
vehicle fords as well as a number of authorized and 
unauthorized routes which travel through the RCA of trout creek 
and its tributaries (see photo 4).  Sawtooth NF crew estimated that the bank stability was near natural 
although undercut banks were lacking throughout the surveys.   Spot temperatures at these sites ranged 
from 10.5-14 oC during the month of June.  Similar stream temperatures were observed during the IDEQ 
surveys conducted in 1996, 2002 and 2003.  These temperatures indicate that the stream temperatures 
are ideal for a viable population of YCT with one condition.  As noted in the IDFG data collected in 2005 
and 2010, hybridization between YCT and RBT is occurring.  In order to ensure the genetic integrity of the 
YCT removal of rainbow trout should be considered. IDEQ did identify elevated amounts of fine sediment 
(43.1%) but found the streambanks to be in stable condition.   
 
 

Transect 
ID 

Number of 
Passes 

Transect 
Length 

(m) 

Species Number 
Caught 

Total Length 
(mm) 

Density 
(fish/100m2) 

Pop Estimates  

Mean Range 
Squaw Creek 

0.54 3 115 Long Nose Dace 33 57.3 36-90 40.41 39 

Goose Creek-
Mid 3 99.9 

Brook Trout 3 105.6 65-142 0.4 3 
Leatherside Chub 3 76 75-78 0.4 3 

Squaw-
middle-1.74 2 89.9 No Fish observed 

Trapper 20.16 3 105.5 
Brook Trout 8 140 86-196 2.54 8 

Rainbow Trout 1 129 -- 0.32 1 

Trapper 
Lower-7.01 3 100 

Leatherside Chub 15 86.6 50-111 4.69 17 

Rainbow Trout 3 234.6 211-262 0.94 3 

Trapper Cr 
9.84 3 110 

Leatherside Chub 28 91.6 59-111 7.95 30 
Rainbow Trout 5 194.6 141-281 1.42 5 

Fall Cr 0.25 3 96 
Brook Trout 2 130 81-179 0.83 2 

Rainbow Trout 3 150.3 136-165 1.25 3 

Photo 4: Vehicle ford Trout Creek 
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Table 9–Yellowstone cutthroat trout densities and population estimates in Trout creek 

 
Goose Creek (Piney & Winnecup Sub-Watersheds) -  Yellowstone cutthroat trout were 
observed in one out of three multiple pass sites sampled within these subwatersheds.  The only fish 
species observed within the Piney Creek sub watershed were brook trout and sculpin.  Densities of brook 
trout at these two multiple pass sites ranged from 8.60 & 24.73 fish/100m2.  Surveys conducted by IDFG 
during the 2005 and 2006 season at PT4 and 2006-up observed very similar densities of brook trout, 7.3 
And 30.0 fish/100m2 respectively. Two YCT were observed during the 2014 season at the upper most site 
on Goose Creek which equated to a density of  2.14 fish/100m2 (see  Table 10).  An IDFG e-fishing survey 
conducted during the 2006 field season at the Goose Creek upper site observed an YCT density of 37.97 
fish/100m2.  The difference between the densities in the  two surveys may be that a set of beaver dams 
were present at the site during the 2014 SNF survey which made the electrofishing efficiency very low as 
well as there were notes that the electrofisher was not operating properly   
 
Spot temperature measurements taken during the 2014 surveys within the watersheds ranged from 12-
14 oC.  Temperature data gathered by the PIBO group in 2001 & 2006 observed a MWMT of 25.51 and 
21.16 oC. The PIBO temperatures are much higher than what was observed during the spot temperatures 
which is likely due to where the thermographs were placed-much lower in the drainage.  These stream 
temperatures suggest that habitat lower in the drainage may be less than ideal temperatures for YCT 
within the watershed and may in certain years create a thermal barrier to fluvial or adfluvial life histories 
of YCT.  Habitat information within the watersheds is limited to two PIBO sites in which they observed 
very stable banks throughout the reaches (100 & 87.5%) as well as a very low amount of percent fines 
(15.3 and 14.96).   
 
Table 10–Yellowstone cutthroat trout densities and population estimates in Piney Creek and Goose Creek 

Transect 
ID 

Number of 
Passes 

Transect 
Length 

(m) 

Species Number 
Caught 

Total Length 
(mm) 

Density 
(fish/100m2) 

Pop Estimates  

Mean Range 

21.68 (TT 10-
2) 2 101.6 

Yellowstone 
Cutthroat 14 93.9 64-172 6.89 14 

Rainbow Trout 2 165 82-247 0.98 2 

19.73 (11) 3 125 Yellowstone 
Cutthroat 14 179.7 138-255 4.57 14 

Trout Cr 4 3 117.5 Yellowstone 
Cutthroat 15 119.4 71-155 5.39 15 

3.5-2010 2 106.5 Yellowstone 
Cutthroat 15 107.6 62-155 7.41 15 

Trout Cr 5 3 75.2 Yellowstone 
Cutthroat 4 129.5 117-141 2.56 4 

15.21 (TT3) 3 103 
Leatherside Chub 18 91 67-124 4.99 18 
Long Nose Dace 33 59.0 45-112 9.15 47 

18.09 (TT6) 3 98 Sculpin 25 76.8 55-97 13.45 29 

(T7) 3 104 Yellowstone 
Cutthroat 11 154.4 114-178 3.41 11 

Trout Cr 
20.09 
(only) 

3 102 Yellowstone 
Cutthroat 19 172.42 91-275 6.25 19 

Transect 
ID 

Number of 
Passes 

Transect 
Length 

(m) 

Species Number 
Caught 

Total Length 
(mm) 

Density 
(fish/100m2) 

Pop Estimates  

Mean Range 
Piney Creek 
(PT4)11.3 3 103.1  Brook trout 13 146.0 60-214 8.60 18 

Piney Creek 
(2006-up) 3 120 Brook Trout 51 81.4 41-130 24.73 79 

Goose Creek 
Upper 3 85 Yellowstone 

Cutthroat 2 144 142-146 2.14 2 
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Conclusion 
 
A variety of factors influence the distribution of YCT populations across the Sawtooth National Forest. As 
has been reported in the literature, results from our MIS sampling indicate that drainage size, stream 
temperature, connectivity, habitat condition, and the occurrence of brook trout can all influence the 
presence or absence of reproducing YCT populations. Information collected has better defined YCT 
distributions within drainage and identified uses that threaten habitat conditions and the viability of some 
YCT populations.  In 2014 & 2013, YCT populations continue to occupy all streams where they were 
previously observed in Goose Creek watersheds, Dry Creek, Six Mile and eight mile creeks. One new 
observation of YCT and maybe the first ever was made in Beaverdam Creek.  At the watershed scale it 
seems YCT densities and spatial distribution have remained static.  With that said, attention must be 
taken to eliminate anthropogenic effects which could adversely affect this species since there connectivity 
is nearly eliminated at the HUC 4 scale as well as anticipated climatically influenced change may make 
some of the threshold stream habitats uninhabitable for YCT in the near future.   
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Introduction 
 
In order to evaluate the effects of management practices on fisheries and wildlife resources, the U.S. 
Forest Service monitors select species whose population trends are believed to reflect the effects of 
management activities on Forest ecosystems.  These species are termed “management indicator species” 
(MIS) and the rationale for MIS monitoring is outlined in federal regulation 36 CFR 219.19. 
 

“In order to estimate the effects of each alternative on fish and wildlife populations, 
certain vertebrate and/or invertebrate species present in the area shall be identified and 
selected as management indicator species and the reasons for their selection will be 
stated.  These species shall be selected because their population changes are believed to 
indicate the effects of management activities.” 
 
“Population trends of the management indicator species will be monitored and 
relationships to habitat changes determined.”   

 
An important principal to the MIS foundation is that monitoring results must allow managers to answer 
questions about population trends.  Historically, monitoring of habitat was used as a surrogate for direct 
quantification of MIS populations.  However, recent court cases (Sierra Club v. Martin, 168 F.3d 1 (11th Cir. 
1999)) have ruled that assessing changes in habitat will no longer be accepted as a substitute for direct 
monitoring of populations. The Forest Service has an obligation to collect and analyze quantitative 
population trend data at both the Forest-plan and project level.  
 
In response to issues raised by court challenges, the Sawtooth, Boise, and Payette National Forests 
(Southwest Idaho Ecogroup) revisited aquatic MIS species for the Draft Forest Plan EIS to determine if 
population data were sufficient to determine trend at the Forest scale. 
 
Following this reevaluation, bull trout (Salvelinus confluentus) was selected as the aquatic MIS species for 
the northern part of the Forest (for a full explanation of the MIS review, see Aquatic Management 
Indicator Species for the Boise, Payette, and Sawtooth Forest Plan Revision, 2003).  Bull trout were 
selected because the species is sensitive to habitat changes, dependent upon habitat conditions that are 
important to many aquatic organisms, relatively well understood by Forest biologists, and widely 
distributed across the Ecogroup.  In addition, local bull trout populations are not influenced by stocking 
and likely persist at relatively small spatial scales that do not extend beyond Forest boundaries. Therefore, 
Forest bull trout populations are probably not heavily influenced by activities occurring outside Forest 
domains, and therefore changes in local bull trout populations are more likely to reflect local 
management activities on the Forest. 
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Protocol 
 
Objectives 
 

• Over the existing life of the Forest Plan for the Boise, Sawtooth, and Payette National Forests, 
determine the status and trend in distribution of bull trout within and among patches of suitable 
habitat within each subbasin across the planning area. 

• To the full extent practicable, use the best available peer-reviewed science to allow formal 
inferences about observed status and trends in the distribution of bull trout. 

  
Rationale 
 
Monitoring is focused on patterns of occurrence of juvenile bull trout (<150 mm) for two reasons.  First, 
presence of juvenile bull trout is an indicator of key spawning and rearing areas within a patch.  These 
areas represent habitats that are essential for bull trout population viability within a patch.  Other 
habitats within stream networks may be important for ranging or migrating individuals, but tracking fish in 
these areas is cost prohibitive and time consuming.  Second, sampling patterns of occurrence requires less 
intense sampling than estimating abundance and is based on a peer-reviewed protocol for sampling of 
small bull trout (Peterson et al. 2002); similar protocols for larger, more mobile fish have not been 
developed.  Key metrics for monitoring trends will be the proportion of habitat patches occupied in each 
subbasin across time and the spatial pattern of occupied patches.   

 
Methods 
 
Monitoring follows procedures specified by (Peterson et al. 2002)1, with the following specific procedures 
and modifications. 
 
Sampling frame - The fundamental unit for inference is a patch, defined following procedures outlined in 
Peterson, et al. (2002) and further clarified by the U.S. Fish and Wildlife Service Bull Trout Recovery 
Monitoring and Evaluation Group.  The procedure involves delineating suitable habitats for bull trout 
within a patch to locate samples and making inferences about presence. 
 
Downstream patch boundaries were delineated by 1600 meter elevation contours in the Boise and South 
Fork Payette River basins, based on previous research in the basins relating the distribution of juvenile 
bull trout to elevation.  Outside of these basins, downstream patch boundaries correspond to stream 
temperature <15oC (highest seven-day moving average of maximum daily temperature).  Downstream 
limits to patches may also correspond to a confluence with a stream that is classified as too large for bull 
trout spawning, based on observed relationships between spawning use and stream size, as revealed by 
redd counts, direct observation of fish, radio telemetry, or other evidence. 
 
During monitoring, efforts will be made to distinguish between “realized” and “potential” patch 
boundaries.  The term “realized” refers to actual stream habitat that is used by bull trout.  Realized 
boundaries may be less than potential boundaries, due to the influence of a number of factors, such as 
nonnative brook trout, dewatering of stream channels, or habitat alterations that increase stream 
temperature.  The term “potential” refers to the maximum extent of coldwater naturally attainable, 
absent of irreversible human influences.  This assumes the distribution of suitably cold water is the 
ultimate factor limiting the distribution of small bull trout. 
 

                                                 
1 Available at www.fisheries.org and www.fs.fed.us/rm/boise  

http://www.fisheries.org/
http://www.fs.fed.us/rm/boise
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In the upstream direction, stream networks will be truncated to include only those segments2 with stream 
gradient of less than 20%. Further, all headwater areas within catchments corresponding to a contributing 
area of less than 500 hectares will be removed from sampling frames, due to low probability of bull trout 
occurrence (Dunham and Rieman 1999, as cited in Peterson et al. 2002).  Information on local barriers will 
also be considered in truncating stream networks.  For example, it may not be necessary to sample 
upstream of high natural waterfalls which prevents upstream passage of bull trout. 
 
Metadata - For each patch, criteria for delineating down- and up-stream boundaries of the stream 
network to be sampled will be documented as metadata to accompany spatial data. 

 
Sample allocation - Individual samples will be allocated to all patches within a Forest or subbasin.  Within 
patches, only suitable habitat will be inventoried for informal and formal surveys. Suitable habitat is 
defined according to wetted width (greater than 2 meters), stream gradient (less than 20%), water 
temperatures (15 °C or less, 7-day average summer maximum), and connectivity (no natural or 
anthropogenic barriers). 
 
Sampling unit - The fundamental sampling unit will be a 100 meter length of stream. 

 
Sampling method - Daytime electrofishing will be used to capture fish, with a variable number of passes, 
depending on site conditions.  Habitat variables will also be measured to estimate sampling efficiencies.  
From 2004 to 2008 single and multiple pass electrofishing with blocknets was completed at random sites 
within each patch. However, random sites were not monumented to allow the site to be located and 
resurveyed.  In 2009, sampling was changed to only single pass electrofishing without blocknets based on 
discussions with the Rocky Mountain Research Station. This change was made to increase the number of 
sample sites completed each year. But it was also made since the overall monitoring objective was only to 
show bull trout presence/absence and trend within patches over time. However, this approach did not 
allow the Forest to track fish abundance at smaller scales if desired and has not provided other state and 
federal agencies the information they often desire. To address this, the Forest in 2011 modified our 
sampling approach. All patches that do not support bull trout would continue to have single pass 
electrofishing with no blocknets. All patches that support bull trout would have at least three multiple-
pass electrofishing sites without blocknets.  We choose not to install blocknets because Young and 
Schmetterling (2004) found that electrofishing without blocknets on small streams did not appear to 
cause fish to flee the sample site and that the effect fish movement had on abundance estimates was 
minor. Random multiple-pass sites were selected in the lower, middle, and upper portions of each 
occupied patch.  Each of these sites was monumented by placing metal tags at the beginning of the reach 
and GPS coordinates were recorded.  Several photo points (beginning, middle, and end of transect) were 
also established.  Each monumented site will be resampled either annually in our sentinel patches or 
every 3 to 5 years.   
 
Depletion estimates were calculated for sites sampled where bull trout were captured using Microfish 3.0 
population parameter calculation software (www.MicroFish.org 2005) (Van Deventer, 1989). In the future 
once we begin to accumulate enough multiple-pass information, we plan to analyze the relationship 
between first pass catches and population estimates from three-pass removals. 
 
Random sampling - Sample sites within each patch can be determined using a variety of designs (e.g., 
representative reach, systematic, random, cluster, or convenience sampling).  Probabilistic designs are 
usually best because site selection is randomized, each site has an equal selection probability, statistically 
valid, and unbiased estimates are provided.  Purely random selection, however, can also result in spatial 

                                                 
2 Stream segments are defined as lengths of stream within drainage networks that are delineated 
on the up- and down-stream ends by tributary confluences. 
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clustering of sites that may not adequately represent the strong environmental gradients that typically 
occur in small mountain streams.  To address this issue, the Environmental Protection Agency’s 
Environmental Monitoring and Assessment Program (EMAP) developed the Generalized Random 
Tessellation Stratified design (GRTS; Stevens and Olsen 2004).  GRTS uses a randomized hierarchical grid 
that arrays sites throughout a stream network to achieve spatial representation.   Sites using this EMAP 
approach were generated for all patches to establish potential sample locations. Once this first set of 
random sites is generated & surveyed, the same sites will be resampled on subsequent surveys in the 
future. 
 
Selection of sample sites from the GRTS list were based on the unique identifier associated with each 
GRTS site.  So, for example, if 20 GRTS sites are generated for a patch, and eight will be sampled in the 
field, the sites with the eight lowest identifiers were selected in sequential order. Once in the field, sites 
were sampled in any sequence that was logistically convenient whenever all sites are sampled.  Once bull 
trout are detected, further sampling is unnecessary unless done for other reasons (e.g., development and 
refinement of detection efficiency, etc.).  If bull trout are not detected, all identified sites within a patch 
must be sampled to reach the predefined probability of occurrence without detection.   
 
Formal vs. informal sampling - Informal sampling (e.g. snorkeling, electrofishing, weirs, etc.) will be used 
initially to determine presence of juvenile bull trout, when deemed appropriate by local biologists.  If 
juvenile bull trout are detected the informal sampling effort can cease, unless the local biologists wants to 
better determine distribution within the patch.  If juvenile bull trout are not detected, it will be necessary 
to conduct formal sampling, as prescribed to estimate probability of presence in cases where bull trout 
are not detected (Peterson et al. 2002, Peterson and Dunham 2003). Site level detection probabilities will 
be estimated as outlined in Peterson et al. (2002) or through empirical methods based on repeated 
sampling of occupied patches and habitat information collected throughout the monitoring effort.   
 
Sampling schedule - Initially, four patch types were recognized: 1) Known presence within last 7 years; 2) 
Likely present due to good habitat or detection > 7 years previous; 3) Likely not present due to poor 
habitat and bull trout not detected within last 7 years; 4) Patches without data.  Patches will be defined 
relative to “potential” to support bull trout as defined above.  Over the 2003-2018 Forest Plan timeline, 
targeted patches in categories 1 and 2 will be sampled at least twice.  Initial sampling will be completed 
within first 7 years of the Forest Plan, preferably with as much time as possible in-between successive 
samples for each patch.  Patches in category 3 will be sampled at least once. Additional sampling or re-
sampling will be conducted if there is specific reason to do so (e.g., passage restoration, habitat 
improvement).  Based on results following sampling, patch strata will be updated yearly (Table 1). 
 

Table 1 - Number of bull trout patches on the Sawtooth National Forest within each subbasin by category prior to 
2014 sampling.  

Category S.F. Boise 
Subbasin 

M.F./N.F Boise 
Subbasin 

S.F. Payette 
Subbasin 

Upper Salmon 
Subbasin 

Total 

1 13 4 2 17 36 
2 7 1 2 7 17 
3 23 0 0 28 50 
4 0 0 0 0 0 

Total 43 5 4 52 104 
 
Using data from the past 9 years (since 2005), all of the category 1 and 2 patches in the Middle 
Fork/North Fork Boise River, South Fork Boise River, and Upper Salmon subbasins have been sampled 
(Table 2). All category 1 and 50% of the category 2 patches in the S.F. Payette have been sampled. 
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Table 2 - Number of bull trout patches by category on the Sawtooth NF and the number surveyed within the last 9 years 
(since 2005) within each subbasin based on 2014 sampling. 
Category S.F. Boise 

Subbasin 
N.F. and M.F. Boise 

Subbasin 
S.F. Payette 

Subbasin 
Upper Salmon 

Subbasin 
Total 

 Patches Surveyed Patches Surveyed Patches Surveyed Patches Surveyed Patches Surveyed 
1 13 13 (100%) 4 4 (100%) 2 2 (100%) 17 17 (100%) 36 36 (100%) 
2 7 7 (100%) 1 1 (100%) 2 1 (50%) 7 7 (100%) 17 16 (94%) 
4 0 0 0 0 0 0 0 0 0 0 (0%) 

Total  20 20 (100%) 5 5 (100%) 4 4 (100%) 24 24 (100%) 53 53 (100%) 
3 23 18 (78%) 0 0 0 0 28 23 (82%) 50 41 (82%) 

 
Sentinel Streams - In 2009 sentinel streams were established in the S.F. Boise (Boardman, Skeleton, 
Deadwood, and Paradise) and Upper Salmon (Pole, Iron, and Big Boulder) to detect expansion of bull trout 
populations within downstream marginal habitats or to detect changes in bull trout distribution within 
suitable areas within a patch.  These streams were selected because they represent broad thermal ranges, 
are near occupied patches which may be more easily colonized, and/or are the focus of restoration 
actions that may make habitat more suitable for bull trout.  All sentinel streams will be sampled more 
frequently than other patches to detect subtle changes in stream temperatures and bull trout 
distributions over time.   
 
PIBO Monitoring Sites - To evaluate trends in habitat and watershed condition, the Sawtooth National 
Forest has worked with the PACFISH/INFISH Biological Opinion (PIBO) monitoring program in Logan, Utah. 
This monitoring approach evaluates the trend of select Watershed Condition Indicators (WCIs) across 
subwatersheds where PIBO integrator reaches have been established. An integrator reach is the lowest 
stream reach within the subwatershed that has greater than 50% federal ownership upstream of the 
sample reach, contains no tributary junctions or beaver activity, and has a stream gradient less than 3%. It 
is assumed that integrator reaches would be responsive to all management activities that occurred 
upstream or around the reach. Each integrator reach has been sampled during one of the first five years 
(2001 to 2005), and will be resampled on a five-year rotation after 2006.  
 
To evaluate select WCIs an integrity index of physical habitat indicators was used.  Physical stream habitat 
and landscape data from reference reaches were used to develop an index of physical habitat condition.  
PIBO identified candidate attributes from the 17 total attributes collected at PIBO sample sites using a 
three-step sequence.  First, PIBO selected those physical habitat attributes that exhibited relatively low 
sampling variation based on reaches repeat-sampled within a year, which enabled empirical estimates of 
signal/noise (Kaufmann 1999).  Next, PIBO tested whether attributes with low sampling variation were 
responsive to management actions.  As such, PIBO evaluated the responsiveness of each attribute to 
management activities by comparing the means of each candidate attribute from reference reaches and 
managed reaches.  Finally, PIBO minimized redundancy of those attributes that met the specific criteria in 
the first two steps to avoid over-weighting certain components of the physical instream habitat 
represented in the overall index.  Here, PIBO calculated Pearson correlation coefficients for all remaining 
candidate attributes and considered attributes redundant if correlation coefficients exceeded 0.70. 
 
Once attributes were selected, PIBO used the Forests reference sites to construct the index.  Specifically, 
PIBO incorporated landscape and climatic covariates into multiple linear regression analyses to control for 
inherent differences in physical habitat attributes among reaches.  PIBO used the residuals from these 
analyses to score individual attributes and summed the 7 attributes (i.e. d50, average bank angle, the 
percent of fine sediment in pool tails, the frequency of large woody debris (pieces/km), the volume of 
LWD, the percent of pool habitat, and the average residual pool depth) retained in the index for an overall 
index of abiotic condition (range = 0-100).  PIBO incorporated the data from managed sites (both 
landscape and field data) into the regression models used to develop the index (from reference sites) to 
calculate and score the residuals and overall index for managed sites (again ranging from 0-100). 
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2013 & 2014 Results and Discussion 
 
Monitoring for bull trout on the Sawtooth National Forest occurred in 12 patches in 2013 and 10 patches 
in 2014 (Figure 1).  In the S.F. Boise subbasin, five patches were surveyed in 2013 and four patches in 2014 
using formal protocols.  Of these patches, juvenile bull trout were observed in WFK Big Smoky, Upper Big 
Smoky, Skeleton and Boardman Creek in 2013. In 2014, within the SF Boise basin juvenile bull trout were 
observed in 2 patches, Upper SFK Boise and Boardman Creek. In the Upper Salmon seven patches were 
sampled in 2013 and juvenile bull trout were observed in West Pass, Champion, Fourth of July, Upper EFK 
Salmon and Big Boulder Creeks. During the 2014 field season, 6 patches were sampled on the Sawtooth 
NRA. Juvenile bull trout were observed in Little Boulder and Big Boulder Creeks (Table 3).  Discussion of 
changes in bull trout distribution within a patch or abundance is discussed below for each patch.  
 

Table 3: Fish species observed within each patch during the 2013 and 2014 field seasons. 
                             

Subbasin Patch Adult 
Bull 

Trout 

Juvenile 
Bull Trout 

Brook  
Trout 

Rainbow 
Trout 

Westslope 
Cutthroat 

Trout 

Chinook 
Salmon 

Sculpin Whitefish 

Upper Salmon Elk Creek - - + + + + + + 

Upper Salmon Stanley Creek - - + + + + - - 

Upper Salmon Stanley Lake Creek - ? + + + + + - 

Upper Salmon Iron Creek + - + + + - + - 

Upper Salmon Upper Redfish Lake Cr - - + - + - + - 

Upper Salmon Upper Salmon River - - + - - - + + 

Upper Salmon Big Boulder Creek + + - + + - + - 
Upper Salmon Little Boulder Creek + + - + + - + - 
Upper Salmon West Pass Cr + + - -                        - - + - 
Upper Salmon Champion Cr + + + - + - + - 
Upper Salmon Fourth of July Cr + + - - + - + - 
Upper Salmon Upper EFK Salmon + + - + - - + - 

S.F. Boise Boardman Cr + + - + - - + - 
S.F. Boise Salt Cr - - + + - - - - 
S.F. Boise 

Little Smoky 

+ 
Transit

ory 
- - + - - + + 

S.F. Boise Skeleton Creek + + - + - - + - 
S.F. Boise WFK Big Smoky + + - + - - + - 
S.F. Boise Upper Big Smoky + + - + - - + - 
S.F. Boise Upper SFK Boise + + - + - - + - 
S.F. Boise Big water Gulch - - - + - - - - 

MF Boise Little Queens + + - + + - + - 
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Figure 1 - Bull trout patches sampled northern portion of the Sawtooth N.F. (2013 & 2014).  
 
Patches Where Bull Trout Were Detected 
Big Boulder Creek – Juvenile bull trout were detected in all four multiple pass sites in 2014 and eight of 
eleven multiple and single 100m electrofishing sites during the 2013 field season on the mainstem Big 
Boulder and Jim Creeks within this 17,712 acre (7.64 accessible miles) patch (Figure 2). Population 
estimates ranged from 1-28 juvenile bull trout in 2013 and 6-26 bull trout in 2014 (Table 4). Higher 
estimates were observed just below the barrier falls.  
 
Three multiple pass sites were resurveyed in 2013 and 2014. Densities ranged from 1.31-3.61/100 m2 in 
2013 and 0.89-12.08/100 m2 in 2014.  The highest bull trout density was observed in Jim Creek during the 
2014 field season (12.08/100 m2).  Densities observed in Jim Creek in 2014 are much higher than densities 
observed by the Sawtooth NF during previous surveys dating back to 2011.  The majority of these fish are 
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Survey locations (pink lines) in Big Boulder Creek where bull trout have been found. 

Site 0.77 

Site 10.11 

Site 7.5 

believed to be of the 1+ and 2+ age classes.  Densities at the other multiple pass sites are similar to what 
has been observed in previous surveys dating back to 2011.   
 
Bull trout distribution in 2013 & 2014 continues to be similar to what has been observed in past surveys. 
Bull trout had been detected previously in Big Boulder in 2006 and 2009-2012 by the Sawtooth National 
Forest. In 2009 bull trout were found in lower Jim Creek (0.6 miles above the Big Boulder confluence) 
which is just downstream of barrier falls.  Bull trout were also found again up to the barrier falls (1.9 miles 
above the Jim Creek confluence) in the main channel of Big Boulder Creek. Above these falls only stocked 
rainbow, westslope cutthroat or hybrids were found at the five surveyed transects. Extensive snorkel 
surveys of Big Boulder Creek in 2000 also observed steelhead/redband trout, bull trout, cutthroat, and 
brook trout below the falls, and redband and cutthroat above the falls. Below the falls, both resident and 
fluvial bull trout were observed. 
 
 
Figure 2-Multiple pass sites and bull trout occurrence. 

 
Water temperatures monitored in the lower reaches of Big Boulder Creek from May to mid-August 1994 
recorded MWMT temperatures less than 16.0°C. Recent temperature monitoring in 2014 found MWMT 
stream temperatures of 14.9 oC in Boulder Creek just above site 7.5 oC and 11.3 oC in 2012 in Jim Creek.  
These temperatures are lower than what has been previously recorded at these sites. 
 
Management disturbances during the past century have been extreme in some areas of this patch, near 
and below the Livingston Mill mine. In 1925 a power dam was constructed on the mainstem and operated 
until it was abandoned in 1941. In 1991 a passable notch was cut in the dam, and the accumulated 
sediments upstream removed. This dam eliminated all migratory fish from E.F. Salmon River from 
reaching headwater habitat for almost 50 years. Fluvial bull trout have since been observed upstream of 
the dam. 
 
Portions of the Big Boulder Creek subwatershed has been extensively mined since the 1920’s 
contaminating soils in the valley bottom with zinc, lead, and arsenic. In the 1960s Big Boulder Creek was 
diverted into a low sagebrush swale near the Livingston Mill to avoid growing conflicts with the mine 
tailings. The fine textured soils and shallow roots within the swale quickly gave way and an extensive 
blowout emerged and expanded over the following decades – up to 25 feet in depth, 250 feet across, and 
nearly ¼ mile in length. Tens of thousands of cubic yards of sediment buried downstream habitats and 
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initiated similar channel responses.  Efforts to prevent further expansion of the blowout and rehabilitate 
the area were attempted in 1994 and have been partially successful.  
 
In 2008 shallow tailings and contaminated soils within the Livingston Mill site were “treated in place” in 
an on-site repository.  All but approximately 120 of the 71,600 cubic yards were placed in a central 
repository.  The remaining 120 cubic yards were treated in place with a mixture of compost and soil 
amendments. Treatments have reduced exposure to potential contaminants of concern and should in 
time improve water quality in Jim Creek and Big Boulder Creek by decreasing contaminant loading from 
the mine tailings areas. 
 
The Big Boulder Creek road (#667) is cut into the steep slope sitting immediately above Big Boulder Creek. 
The road suffers chronic erosion problems brought on from this untenable location, and from inadequate 
surface, cut, and fill slope drainage. Chronic disturbance has also occurred from sheep and cattle grazing 
on public and private lands. Cattle grazing had impacted (i.e. compaction, pedestal formation, and 
excessive browse) riparian areas below Livingston Mill and within select headwater tributaries. However, 
this drainage has been rested since 2004 and many impacted areas are beginning to recover. Finally, near 
the mouth on BLM and private lands, much of Big Boulder Creek is diverted in the summer for irrigation 
purposes before reaching the East Fork. 
 
A PIBO integrator reach is located 0.89 miles below the Livingston Mill Mine. The habitat index score from 
2005 survey is 57.9 and in 2010 49.4 indicating moderate habitat conditions within this site compared to 
reference streams. The slight changes in the index scores between 2005 and 2010 appear to be from 
decreases in the number of pools, pool depth, and woody debris frequency. However photos show an 
improvement in riparian condition and streambank stability. This is likely due to the resting the grazing 
allotment since 2004. 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Riparian and stream conditions in 2005 within the Big Boulder PIBO 
Integrator reach. 

Riparian and stream conditions in 2010 within the Big Boulder 
PIBO Integrator reach. 
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Table 4– 2011-2014 trout densities and population estimates in Big Boulder Creek 

 
Little Boulder Creek –   One multiple pass electrofishing survey was conducted high in the drainage in 
2014.  One bull trout was observed as well as numerous westslope cutthroat (4.77 fish/100m2-Table 5).  In 
2012 one juvenile bull trout was detected at one of the seven 100m electrofishing sites within this 11,755 
acre (6.45 accessible miles) patch (Figure 3). The one bull trout captured at site 5.37 was 125mm in total 
length. Rainbow trout were observed at 3 sites (river kilometer 0.02, 1.04, and 7.66) and westslope 
cutthroat at 1 site (river kilometer 7.66), but in low densities. Low fish numbers are believed due to poor 
electrofishing efficiency due to high mid-July streamflows as well as stream complexity (stream widths are 
high, high amount of woody debris and the streams high gradient). Fluvial bull trout have been observed 
previously within the mainstem of Little Boulder Creek. Bull trout, westslope cutthroat, and 
cutthroat/rainbow hybrids have also been found previously in 2000 (R1/R4) and 2006 (bull trout MIS) 
surveys. 
 

Transect 
( river 

kilometer ) 

Year Number of 
Passes 

Transect 
Length 

(m) 

Species Number 
Caught 

Total Length 
(mm) 

Density 
(fish/100m2) 

Pop Estimates (Fish ≥ 
60 mm)  

Mean Range 

0.77 (Jim Cr.) 

2014 3 92 Bull Trout 20 135 80-269 12.08 21 

         

2013 3 84 Bull Trout 2 306 237-375 1.13 2 

         
2012 2 92 Bull Trout 6 238 185-460 3.26 6 

         
2011 3 92 Bull Trout 1 162 -- 0.45 1 

          

10.11 

2014 2 106 
Bull Trout 7 214 97-500 1.09 8 

Westslope Cutthroat 14 135 72-230 2.18 16 
         

2013 3 103 
Bull Trout 23 162 50-294 3.61 28 

Westslope Cutthroat 23 204 77-212 3.61 29 
         

2012 2 105 
Bull Trout 1 89 -- 0.15 1 

Westslope Cutthroat 3 153 120-216 0.44 3 
         

2011 3 103 
Bull Trout 7 156 90-200 0.92 7 

Westslope Cutthroat 2 172 139-205 0.26 2 
          

7.5 

2014 3 108 
Bull Trout 5 108 100-120 0.89 6 

Westslope Cutthroat 15 163 87-265 2.67 15 
         

2013 3 108 
Bull Trout 1 149 -- 2.30 1 

Westslope Cutthroat 12 126 82-194 0.38 11 
         

2012 3 102 
Bull Trout 3 129 101-170 0.48 5 

Westslope Cutthroat 11 144 76-225 1.77 11 
Cut-Bow 3 118 74-199 0.48 3 

         

2011 3 108 

Bull Trout 2 137 102-172 0.33 2 
Rainbow Trout 1 73 -- 0.16 1 

Westslope Cutthroat 3 201 129-251 0.49 5 
Cut-Bow 1 138 -- 0.16 1 

          

11.12 

2014 3 101 
Bull Trout 6 170 78-212 1.26 26 

Westslope Cutthroat 22 140 81-282 4.63 6 
         

2013 3 97 
Bull Trout 12 175 137-220 2.14 14 

Westslope Cutthroat 14 180 97-280 2.49 14 
         

2012 3 100 
Bull Trout 7 166 129-205 1.18 11 

Westslope Cutthroat 4 152 62-240 0.68 4 
          

14.0 2011 3 115 
Westslope Cutthroat 3 187 171-200 0.31 3 

Cut-Bow 5 143 90-240 0.53 8 
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Streams within Little Boulder originate in high elevations and flow much of their lengths to their mouths 
through shaded environments. During May to mid-August 1994-1996 temperatures in Little Boulder Creek 
remained below 16°C. in 2006 MWMT was 15.6°C in Little Boulder 1.3 miles above the E.F. Salmon 
confluence.  
 
Little Boulder Creek was until recently extensively grazed by cattle. The most intensive grazing occurred 
within the tributaries where riparian habitats were altered and their integrity compromised.  As of 2002 
riparian conditions adjacent to 22% of the stream miles within the pasture were classified as not moving 
toward Forest Plan vegetation management objectives. In 2004, however, the pasture was placed in a 
non-use status until resources recovered (e.g. annual leaf growth of hydric grass exceeded 8”; woody 
species with at least 10% in sprouts, seedlings and sapling categories; and bank stability is improved to at 
least 90% of what conditions would be expected under natural conditions). In 2010 a 3.8 mile visual recon 
survey of the pasture was completed and streambank stability was found to be meeting desired 
conditions. Much of the stream was also found to have large beaver dam complexes and improved 
riparian conditions. Other surveys found, however, that upland riparian areas still needed further 
recovery. Thus cattle are still excluded from all of Little Boulder Creek. 
 
  Figure 3-Multiple pass sites and bull trout occurrence.

 
 
At 1.5 miles from the mouth, Little Boulder leaves the National Forest and passes through adjacent BLM 
and private lands where water is diverted by two diversions for irrigation. It is unknown to what degree 
these diversions constrict fish passage. A PIBO integrator reach is located 2.4 miles below the E.F. Salmon 
River confluence. The habitat index score from 2005 survey is 72.1 and in 2010 68.5 indicating moderate 
to good habitat conditions when compared to reference streams. PIBO found habitat indices averaged 
63.4 in unmanaged reference habitat.  
 
 
 
 
 

Site 7.66 

Survey locations (pink lines) in Little Boulder Creek where bull trout have been found. 

Site 10.1 
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Table 5– 2012-2014 trout densities and population estimates in Little Boulder Creek 

 
 
Champion Creek-Juvenile bull trout were observed in six out of seven sites during the 2013 field season 
within this 2223 acre patch (7.79 accessible miles) (Figure 4).  Three sites were monumented, although 
multiple passes occurred only on one site due to the low electrofishing efficiencies caused by recent rain 
storms which lead to high turbidities. Densities for bull trout at these three sites ranged from 0.77-1.90 
fish/100m2 (See table 6).  Size ranges indicate that the majority of the fish captured are of the 1+ and 2+ 
age classes.  Other fish species observed during the surveys were brook trout and westslope cutthroat.  
The brook trout are likely emigrants from the historical stocking practices of IDFG in the high mountain 
lakes. 
 
Figure 4. 2013 Bull Trout Sampling sites on Champion Creek.   

 
 
Champion Creek originates from several high mountain lakes located in the boulder white clouds.  The 
upper and mid reaches of champion creek and its tributaries are located on federal lands until 
approximately river mile 2.47 where it passes through a mix of private and state lands. Summer stream 
temperatures near the mouth of champion creek ranged from 19.4 oC in 2013 to 14.6 oC in 2011 (MWMT). 
 
During the summer of 2005 the 40,831 acre Valley Creek road fire burnt through Champion Creek 
watershed.  It is estimated that approximately 5958 acres of the watershed burnt of which 2560 acres 
burnt at high severity, 2818 acres burnt at moderate severity and 256 acres burnt at low severity.  It was 
believed that the extensive hydrophobic soils and loss of canopy interception would make subwatersheds 

Transect 
(river kilometer) Year 

Number 
of Passes 

Transect 
Length 

(m) 

Species Number 
Caught 

Total Length 
(mm) 

Density 
(fish/100m2) 

Pop estimate 
(Fish ≥ 60 mm)  

Mean Range 

10.1 2014 3 101 
Westslope Cutthroat 26 114 59-199 4.77 29 

Bull Trout 1 170 -- 0.18 1 
          

7.66 2012 2 89 
Westslope Cutthroat 1 145 -- 0.21 1 

Rainbow Trout 1 53 -- 0.21 1 



Appendix 3 Page 14 
 

more responsive to snow melt or thunderstorms accelerating soil erosion.  This in turn would increase 
stream discharge and sedimentation making streams more susceptible to bank erosion, sediment scour 
and habitat change. From 2005 to 2010 stream habitat parameters such as bank stability, percent fines 
and  W:D ratio were monitored in order to evaluate the potential effects of the fire.  Results in 2010 were 
very similar to results gathered immediately after the fire.  Initially in 2007 and 2008 there was a 
significant increase in percent fines which should be expected and could have adversely affected bull 
trout spawning and rearing habitat. Although results gathered in 2010 suggest that stream habit   is near 
“natural” condition and functioning appropriately.   
 

Table 6– 2011-2014 trout densities and population estimates in Champion Creek 

 
 
Fourth of July Creek- 
During the 2013 field season, 10 single pass sites and 3 multiple pass sites were completed.  Bull trout 
were observed in twelve out of the thirteen sites.  Densities of bull trout at the multiple pass sites ranged 
8.11-11.36 fish/100m2(See table 7).  Population estimates at these multiple pass reaches was highest (75 
bull trout) at the upper most multiple pass site.   
 
During the summer of 2005 the 40,831 acre Valley Creek road fire burnt through Fourth of July Creek 
watershed.  It is estimated that approximately 7720 acres of the watershed burnt of which 3275 acres 
burnt at high severity, 2372 acres burnt at moderate severity and 1549 acres burnt at low severity.  It was 
believed that the extensive hydrophobic soils and loss of canopy interception would make subwatersheds 
more responsive to snow melt or thunderstorms accelerating soil erosion.  This in turn would increase 
stream discharge and sedimentation making streams more susceptible to bank erosion, sediment scour 
and habitat change. From 2005 to 2010 stream habitat parameters such as bank stability, percent fines 
and  W:D ratio were monitored in order to evaluate the potential effects of the fire.  Results in 2010 were 
very similar to results gathered immediately after the fire.  Initially in 2007 and 2008 there was a 
significant increase in percent fines which should be expected and could have adversely affected bull 
trout spawning and rearing habitat. Although results gathered in 2010 suggest that stream habit is near 
“natural” condition and functioning appropriately.  All burned transects continued to show recovery of 
forbs, grasses, and willows within each transect. 
 
Stream temperatures within the Fourth of July creek patch appear to near natural conditions within most 
of the patch.  During the summer of 2014, stream temperatures (MWMT) ranged from 15.5 oC near the 
mouth and 14.8 oC near the headwaters.  Stream temperatures near the mouth are likely elevated due to 
three diversions on Fourth Of July Creek.  These private irrigation diversions, on public and private land, 
create seasonal barriers on Fourth of July in some years. Three major diversions incrementally remove a 
volume of water, resulting in a dry reach below the last diversion (FJC1) historically. However, since 2004 
a flow agreement at the 2nd diversion has mitigated these ‘dry’ conditions. 
 

Transect 
(river kilometer) Year 

Number of 
Passes 

Transect 
Length 

(m) 

Species Number 
Caught 

Total Length 
(mm) 

Density 
(fish/100m2) 

Pop estimate 
(Fish ≥ 60 mm)  

Mean Range 
5.94 2013 1 100 Bull Trout 3 102 62-150 0.77 -- 

          

7.5 2013 1 106 
Bull Trout 4 119 95-155 1.11 -- 

Brook Trout 2 161 142-180 0.55 -- 
          

9.7 2013 2 101 
Bull Trout 8 120 110-150 1.90 8 

Westslope Cutthroat 5 104 89-145 3.05 5 
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Table 7– 2011-2013 trout densities and population estimates in Fourth of July Creek  

 
West Pass Creek- 
Three multiple pass sites were surveyed in 2013 within this 16764 acre patch (6.15 accessible miles).  
Juvenile bull trout were observed at the lower most sites (see Figure 5).  No fish were observed at the 
uppermost site.  Density at these two lowermost sites ranged from 1.10-3.55 fish/100m2 (see Table 8).  A 
series of falls (river mile 4.5) near the Cougar Canyon confluence and steep gradients on other tributaries 
make habitat inaccessible to fish. 
 
West Pass Creek is a major tributary containing approximately 16,764 acres of the 352,372 acres (4.8%) 
within E.F. Salmon River. It lies in the upper end of the E.F. Salmon River, and constitutes one of the 
headwater sources. The drainage has some of the highest elevations within the upper E.F. Salmon, 
approaching 12,000 feet. As a result, the headwater and tributaries of West Pass Creek are steep and 
generally turbulent. The surface geology is a mix of Idaho Batholith granitics and Challis volcanics.  Soils 
generally have moderate to high surface erosion potential, and productivity is low to moderate. 
 
Two valid mining claims remain in the head of the West Pass Creek drainage, although neither is currently 
active. The 063 road to the mine was constructed in the 1960s 3.5 miles into the drainage and remains. In 
1995 the road was severely damaged during spring runoff in mid-drainage. The segment remains closed 
and inaccessible to full size vehicles. In several locations where either the open or closed segments cross 
or are aligned adjacent to West Pass Creek or tributaries, erosion is evident and sediment quantities 
reaching aquatic habitats have been accelerated, in some locations substantially. Several sections still 
have a high washout potential. One culvert on Roaring Creek is a year-round barrier to juvenile and adult 
fish based on the road crossing assessment completed in 2003. This barrier, however, blocks very little 

Transect 
(river kilometer) Year 

Number 
of Passes 

Transect 
Length 

(m) 

Species Number 
Caught 

Total Length 
(mm) 

Density 
(fish/100m2) 

Pop estimate 
(Fish ≥ 60 mm)  

Mean Range 

5.53 2013 3 90 
Bull Trout 38 112 44-165 8.11 38 

Brook Trout 1 150 -- 0.21 1 
          

8.89 2013 3 113 Bull Trout  45 111 50-135 11.36 46 
Westslope Cutthroat  2 178 175-181 0.51 2 

          

12.34 2013 3 108 
Bull Trout  65 106 82-146 10.55 75 

Westslope Cutthroat  1 204 -- 0.01 1 
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(0.05 miles) habitat because immediately above the crossing is a steep, high gradient channels that 
naturally prevents fish passage.  
 
Figure 5: Multiple and single pass sampling sites for West Pass Creek (2013) 

 
 
Chronic disturbance has occurred in the past century from sheep and cattle grazing. Currently the West 
Pass pasture is grazed by 158-251 cow/calf pairs for up to 20 days as early as mid-July and ending no later 
than August 15 depending on the year and pasture rotation. The areas generally accessible to cattle 
within fish bearing reaches include only a narrow band of shrub and graminoid dominated riparian habitat 
extending up the bottom of West Pass Creek, and even narrower strips following Crooked Canyon and 
Cougar Canyon. Within this area disturbance to rearing fish may occur from livestock use along 
streambanks and wading.  
 
Designated Monitoring Area (DMA) data indicates that use along streambanks has generally been light 
and riparian/stream conditions are improving. DMA has met or exceeded the 6” utilization stubble height 
requirement in most years with the exception of an early season measurement taken in 2006 and 2012 
(2.5”).  Streambank alteration has been generally low in most years, but did slightly exceed the 10% 
alteration recommended in ESA species/critical habitat streams (Cowley 2002) in 2005 (13%) and 2012 
(16%). However it was less than the 25% alteration thought to make streambanks more likely to erode 
during peak stream discharge (Montana Monitoring Working Group 1998). Woody species have abundant 
seedling/young age classes exceeding the 30% requirement since 2005.  
 
Overall the habitat is in good condition with many indictors functioning appropriately. Water 
temperatures have remained below 15°C where monitored in West Pass Creek. Results from a visual 
assessment of fine sediment in spawning areas in some reaches of West Pass Creek indicate conditions 
may be consistent with natural conditions. Surface fines collected at PIBO sites within pool tailouts on 
West Pass Creek in 2005 and 2010 were less than 8% in both years. No management activity has occurred 
in the past that has substantially altered the availability of natural wood sources. However, some localized 
affects have occurred and persist from historic mining, roads, diversions, and private uses. 
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A PIBO integrator reach is located 2.4 miles below the E.F. Salmon River confluence. The habitat index 
score from 2005 survey is 52.4 indicating moderate to good habitat conditions when compared to 
reference streams. PIBO found habitat indices averaged 63.4 in unmanaged reference habitat. 
 

Table 8–2013 trout densities and population estimates in West Pass Creek 

 
Upper EF Salmon River 
Bull trout were observed in ten out of thirteen sites during the 2013 field season within this 29,700 acre 
patch (23.5 miles of accessible habitat).  Of these thirteen sites, four where multiple pass (see table 9).  
Densities at these multiple pass sites ranged from 3.36-15.45 blt/100m2.  These densities are some of the 
highest we have seen throughout the Upper Salmon subbasin.  Fluvial bull trout have been observed 
throughout this patch.  Other fish observed include rainbow trout and sculpin.    
 
Streams within this patch originate high within the boulder/white cloud mountain range.  The majority of 
the patch is unroaded and therefore has very low route densities (0.29 mi/acre2).  The majority of 
disturbance within this patch has occurred from decades of cattle grazing.  Within the E.F. pastures, cattle 
have access to the river on either side of valley, except where excluded by dense willows and occasional 
conifer stands. In the upper portion of the pasture, above Ibex Creek, cattle access is limited by three 
steep topographic steps covered with dense conifer stands. The only place accessible to cattle within 
these steeper areas is short low gradient sections within each step.  The E.F. pasture is grazed up to 18 
days starting as early as June 21 and ending no later than August 1 depending on the year and pasture 
rotation. However, grazing in most years typically ends by mid-July. During this time adult and juvenile 
Chinook, juvenile steelhead, and bull trout are likely to be present in the E.F. Salmon River. In typical years 
high spring flows occur until early-July. High water levels at this time greatly reduce visibility, increase 
available cover for fish, and discourage livestock from wading too far into the river. Designated 
Monitoring area (DMA) data collected in 2010 within the Upper EFK patch found that stream bank 
stability was estimated to be near “natural” conditions although greenline stability was below the desired 
threshold.  
 

Table 9–2013 trout densities and population estimates in Upper EFK Salmon River 

 

Transect 
(river kilometer) Year 

Number 
of Passes 

Transect 
Length 

(m) 

Species Number 
Caught 

Total Length 
(mm) 

Density 
(fish/100m2) 

Pop estimate 
(Fish ≥ 60 mm)  

Mean Range 

1.09 2013 2 106 
Rainbow Trout 1 210 --- 0.16 1 

Bull Trout 7 112 --- 1.10 7 
          

2.95 2013 3 99 Bull Trout 19 171 95-303 3.55 19 
          

9.85 2013 3 98 No Fish Observed 

Transect 
( river kilometer) Year 

Number of 
Passes 

Transect 
Length 

(m) 

Species Number 
Caught 

Total Length 
(mm) 

Density 
(fish/100m2) 

Pop estimate 
(Fish ≥ 60 mm)  

Mean Range 
0.1 (WFK of EFK 

Salmon) 2013 3 104 Bull Trout 90 92 50-171 15.45 102 

          
0.13 (SFK of EFK 

Salmon) 2013 3 96 Bull Trout 83 132 75-327 14.65 100 

          
0.18 (Ibex Creek) 2013 3 107 Bull Trout 13 122 89-202 4.19 13 

Rainbow Trout 2 105 104-105 0.65 2 
          

56.68 (EFK Salmon  2013 3 133 Bull Trout 36 108 88-234 3.36 38 
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A PIBO integrator reach is located approximately 1.0 miles above West Pass creek on the EFK of Salmon 
River. The habitat index score from 2005 survey is 53.3 indicating moderate to good habitat conditions 
when compared to reference streams. PIBO found habitat indices averaged 63.4 in unmanaged reference 
habitat.  Stream temperatures gathered at the integrator reach during the summer of 2005 and 2010 had 
a MWMT of 15.4 oC and 14.9 oC. 

 
Little Queens River 
Bull trout were detected in five out of seven sites within this 11,370 acre patch (7.91 accessible acres).  
Densities of bull trout from our three multiple pass sites ranged from 0.6-0.81 blt/100 m2 (see table 10).  
All age classes were observed including an adfluvial or fluvial bull trout which measured 570 mm.  Other 
fish species which were observed include sculpin and rainbow trout.    
 
The little queens river originates high within the Sawtooth Mountains.  The geology of the area is 
dominated by Idaho Batholith granitic rocks of the Sawtooth Mountains. This formation is approximately 
70-80 million years old and is composed of uplifted granodiorite.   The area topography includes the U-
shaped glaciated valleys with moderate to steep gradient valley bottoms, dissected by sharp ridges and 
high peaks.  The majority of the watershed is within the Sawtooth Wilderness and therefore its stream 
habitat is assumed to be acting near natural conditions.  Hydrology is dominated by a snowmelt pattern, 
with annual peaks in late spring (April-July) and a gradual decrease to base flow from Aug-December.  
Water quality within and adjacent to the fire is generally very good.  All streams within the patch are 
identified as “fully supporting” their designated beneficial uses in the 2010 Idaho Integrated Report.   

Approximately 11,317 acres of the little queens watershed burned during the summer of 2013.   High soil 
burn severity occurred throughout the fire area in large patches but was not continuous over large basins.  
In 2014 hillslope erosion, riling, and gullying of the stream channel were observed as well as large debris 
slides.   This could lead to sedimentation as well increased stream temperatures throughout the patch.  
Stream temperatures (MWMT) recorded by PIBO from 2002-2010 were well below the thermal threshold 
of 15 oC for bull trout.      
 
A PIBO integrator reach is located approximately 4.3 miles above the confluence with the Queens River.  
The habitat index score from 2008 survey is 48.5 indicating moderate to good habitat conditions when 
compared to reference streams. PIBO found habitat indices averaged 63.4 in unmanaged reference 
habitat.   
 

Table 10–2014 trout densities and population estimates in Little Queens River 

 
 
Boardman Creek – Bull trout continue to be distributed throughout this 12,561 acre (10.9 accessible 
miles) patch (Figure 6). Juvenile bull trout were observed in nine of eleven 100m electrofishing sites in 
2013 and all eight reaches surveyed in 2014. Population estimates in 2014 ranged from 4-78 fish per reach 
(Table 11) within surveyed multi-pass transects. The highest abundance was observed in the headwater 
sites of the mainstem of Boardman Creek above the Smoky Dome confluence and Smoky Dome Creek. 
Captured Bull trout ranged from 65- 501mm total length and dominant age classes were 0+, 1+, and 2+.  

Transect 
(river kilometer) Year 

Number of 
Passes 

Transect 
Length 

(m) 

Species Number 
Caught 

Total Length 
(mm) 

Density 
(fish/100m2) 

Pop estimate 
(Fish ≥ 60 mm)  

Mean Range 

3.04 2014 3 101 Rainbow Trout 4 167 124-253 0.60 6 
Bull Trout 4 196 192-218 0.60 4 

          

6.4 2014 3 92 
Rainbow Trout 2 191 181-201 0.40 4 

Bull Trout 4 179 154-197 0.81 2 
          

9.57 2014 3 97 Bull trout 1 570 -- 0.24 1 
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Survey locations (pink lines) in Boardman Creek 
where bull trout have been found 
 

Site 1.55 

Site 5.01 

Site 7.71 

Findings from the 2013 and 2014 surveys are consistent with other surveys (i.e. the Idaho Fish and Game 
1993, 1999, and 2000, and Bureau of Reclamation, Boise National Forest, and Rocky Mountain Research 
Station in 2001, and Sawtooth National Forest 2002-2012) completed in this patch. 
 
 Three multiple pass sites were resurveyed in 2013 and 2014. Densities range from 2.77-18.04/100 m2 in 
2013 and 6.34-11.17/100 m2 in 2014 (2 multiple pass sites) with the highest densities occurring in 
headwater reaches. The pattern of higher headwater densities is similar to those found in 2012 and is 
believed related to colder water temperatures. 2013 densities, however, are consistently higher at all 

sites (Table11). This is likely due to lower water 
levels that lead to better electrofishing 

efficiencies. In addition, sampling error was 
introduced in 2014 because summer storms during 
the week created higher than average flows, 
turbidity and flash flooding. There may be other 
unknown factors (fish movement, etc.) also 
affecting perceived density changes. Densities 
lower in the drainage are comparable to those 
found by Kenney in 2002 with 0.53-0.84/100 
m2 (2011/2012) vs. 0.1-0.9/100 m2 (2002). The 
2011 headwater densities are lower (2.24/100 m2) 
than what Kenney found 8.8-9.6/100 m2 in 2002. 
However, the 2013 and 2014 headwater densities 
are similar 9.16/100 m2.  
 
A small tributary of Boardman Creek drains a 
cirque pond, called Boardman Creek Lake. IDFG 
stocking records indicate that this lake has been 
stocked with several strains of rainbow/redband 
trout beginning in 1967.  Redband trout have been 
observed at most of the Boardman Creek sites and 
all of the Smoky Dome sites. It is assumed that 

most redband are native fish, but some may have been influenced by past stocking efforts.  
 
Stream temperatures (MWMT) near the mouth of Boardman Creek from 2002 through 2007 ranged from 
approximately 14.0 oC to nearly 18.0 oC.  However, the 7-day max for stream temperatures higher in the 
subwatershed, where bull trout are known to spawn and rear, typically ranged from approximately 10.0oC 
to 12.0. oC  These stream temperature readings suggest that temperatures are higher than desired for bull 
trout lower in the subwatershed, but temperatures are optimal or close to optimal in a substantial portion 
of upper Boardman and Smoky Dome Creeks.   
 
In general, stream habitat is considered in good condition across the drainage (Figures7 and 8), although 
fine sediment may be elevated from historic sheep grazing and mining in the headwaters of Smoky Dome 
Creek, headwater roads, and streamside trails.  There is good connectivity to the S.F. Boise River with no 
known barriers. A PIBO integrator reach is located just above the confluence with the S.F. Boise River. The 
habitat index score from 2005 survey is 35.1 and in 2010 29.5 indicating poorer habitat conditions within 
this site compared to reference streams. PIBO found habitat indices averaged 63.4 in unmanaged 
reference, habitat. PIBO also concluded that habitat in good condition had scores 70 and above, habitat in 
a moderate condition averaged a 40-70 score, and habitat in poor condition averaged less than a 40 score 
for streams within the Southwest Idaho Ecogroup.  Subtle changes in PIBO scores between 2005 and 2010 
appear to be from a decrease in the number of pools, woody debris frequency and volume.  
 
 

Figure 6-Multiple pass sites and bull trout occurrence 
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Figure 7 – Site 1.55 in Smoky Dome Creek in 2011 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Table 11 – 2014 bull and rainbow trout densities and population estimates in Boardman Creek 

 

Transect 
(river 

kilometer) 

Year Number of 
Passes 

Transect 
Length 

(m) 

Species Number 
Caught 

Total Length 
(mm) 

 Density 
(fish/100m2) 

Pop Estimate 
(Fish ≥ 60 mm)  

Mean Range 

1.55 (Smoky 
Dome) 

2014 2 97.3 Bull Trout 23 181 80-501 6.34 24 
Rainbow Trout 3 141 65-219 0.83 3 

         

2013 3 93 
Bull Trout 74 129 30-199 4.39 74 

Rainbow Trout 10 211 80-279 0.59 10 
         

2012 3 83 
Bull Trout 38 125 78-170 9.16 38 

Rainbow Trout 9 175 120-240 2.17 8 
         

2011 3 96 Bull Trout 11 103 67-144 2.24 11 
Rainbow Trout 2 165 140-190 0.48 2 

          

5.01 

2013 3 100.1 
Bull Trout 16 157 90-259 2.77 17 

Rainbow Trout 26 140 70-259 4.49 24 
         

2012 3 95 
Bull Trout 4 160 67-122 0.84 4 

Rainbow Trout 10 164 110-220 2.10 11 
         

2011 3 87 Bull Trout 3 115 84-164 0.53 3 
Rainbow Trout 8 157 100-210 1.41 8 

          

7.71 

2014 3 86.7 
Bull Trout 62 113 80-253 11.17 78 

Rainbow Trout 6 175 71-234 1.08 6 
         

2013 3 81.7 
Bull Trout 79 102 89-287 18.04 81 

Rainbow Trout 7 174 95-228 1.60 7 
         

2012 3 80 
Bull Trout 25 115 65-175 5.12 35 

Rainbow Trout 5 165 90-230 1.03 5 
         

2011 3 77 
Bull Trout 18 113 63-151 2.67 18 

Rainbow Trout 5 200 143-248 0.75 5 

Figure 8 – Site 1.55 in Smoky Dome Creek in 2012 
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WF Big Smoky-During the 2013 field season, bull trout were observed throughout the 11,233 acre patch 
(5.11 accessible miles).  During these 
surveys bull trout were observed in 7 of 
the 11 sites sampled (see map 1).  Three 
multiple pass sites were conducted were 
the density ranged from 0.47 to 0.84 bull 
trout/100 m2 (see table 12). The dominant 
age classes of bull trout observed were 1+ -
3+ year old fish bull trout and distribution 
within the patch is similar to what was 
observed during electofishing surveys 
conducted in 1993 and 2007 by the 
Sawtooth NF.   One electrofishing site was 
conducted by IDFG on WF Big Smoky in 
1999 in which no bull trout were observed.  
Rather this survey only observed moderate 
densities of rainbow trout and sculpin, 2.44 
& 3.01 fish/100 m2 respectively.  Similar to 
the SNF survey, a 2001 Bureau of 
Reclamation surveys observed bull trout distributed throughout the watershed although they saw a 
rather large shift in the age class observed.  The majority of the fish the observed are estimated to be 3+-
5+ years old as well as they observed several 500 + mm adfluvial/fluvial fish near the headwaters of WF 
Big Smoky.  Other fish species observed during all these surveys were sculpin and rainbow trout.    
 
Seven-day max weekly max temperatures, approximately 1.8 miles upstream from the confluence with 
Big Smokey creek, in 2007 was 15.51oC.  Season maximum temperatures during this time period was 
16.61oC with 49 days in which the thermograph recorded stream temperatures over 13oC.   Stream 
habitat measurements are lacking for this patch.    
 

Table 12 – 2014 bull and rainbow trout densities and population estimates in WFK Big Smoky 
 

 
Upper Big Smoky-Bull trout were observed in 7 out of 10 sites within this 8998 Acre patch (see map 2).   
Three multiple pass sites were conducted where the density of bull trout ranged from 2.84- 4.20 bull 
trout/100 m2 (see table 13).  In 2007, three single pass electrofishing sites were sampled by the SNF in 
which the only observed species were bull trout.  Sizes ranged from 75-260 mm. and the highest density 
was observed at river kilometer 31.96, very similar to where the highest densities were observed during the 
2013 survey.  Similar single pass surveys conducted by the Bureau of Reclamation in 2001 observed a 
similar assemblage of fish in that despite shocking three sites the only fish species that were observed 
were bull trout.  During these surveys by BOR observations of numerous 0+ age bull trout were detected.   

Transect 
( river 

kilometer ) 

Year Number of 
Passes 

Transect 
Length 

(m) 

Species Number 
Caught 

Total Length 
(mm) 

 Density 
(fish/100m2) 

Pop Estimate 
(Fish ≥ 60 mm)  

Mean Range 

0.57 2013 3 104 
Bull Trout 6 164 102-220 0.84 6 

Rainbow Trout 8 179 76-203 1.12 13 
          

2.7 2013 2 102.2 
Bull Trout 3 173 139-213 0.47 3 

Rainbow Trout 6 142 61-192 0.95 6 
          

5.02 2013 3 106.6 
Bull Trout 4 174 147-228 0.74 4 

Rainbow Trout 7 173 125-233 1.29 7 

Map 1-  WFK Big Smoky Bull trout sampling and presence 
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Two seasonal thermographs were deployed during 
the 2007 field season.  One of the thermographs was 
deployed just downstream of the WFK big Smoky 
confluence, this thermograph recorded a MWMT of 
13.7o C.  The other thermograph was deployed 
approximately 500 meters upstream of the WFK Big 
smoky confluence, and within the Upper Big Smoky 
patch, and recorded a MWMT of 12.7o C.  Spot 
temperatures recorded by the crew during the 2013 
surveys ranged from 5.5-8o C.  These temperature 
observations suggest that there is ample thermal 
habitat available for all life stages of bull trout and 
other salmonid species.   
 
Stream habitat is believed to be near natural 
conditions throughout the Upper Big Smoky Patch.  
Route density is considered to be very low within the patch, estimated at 0.366 miles/acres.  Percent fine 
sediment estimated by the PIBO group in 2007 and 2012 was well below forest plan standards, 10% and 2 
% respectively.  Similar results of fine sediment were observed by the BURP group in which they observed 
streambanks which were 100 % stable and fine sediment that they estimated to be 7 % during a 2007 
survey.  
 
A PIBO integrator reach is located approximately 1.0 miles above the WFK Big Smoky confluence. The 
habitat index score from 2005 survey is 58.9 indicating good habitat conditions when compared to 
reference streams. PIBO found habitat indices averaged 63.4 in unmanaged reference habitat.   
 

Table 13 – 2013 bull and rainbow trout densities and population estimates in WFK Big Smoky 

 
 
Upper SFK Boise-Bull Trout were widely distributed throughout this 33,685 acre patch (18.34 accessible 
miles). Bull trout were observed in fourteen out of twenty six sites sampled during the 2014 field season 
(see map 3).   Densities of bull trout at the multiple pass sites ranged from 0.08-0.64 fish/100m2 (see table 
14).  Similar densities of bull trout were observed at the single pass sites.  The densities of bull trout at 
single pass sites ranged from 0.15-0.42 fish/100m2.  Other fish species observed during the surveys 
include rainbow trout and sculpin.  To some degree the rainbow trout may be supplemented by high 
mountain lake stocking in several of the high mountain lakes within the patch.  Connectivity within the 
watershed is considered to be intact with the exception of several vehicle fords which may during low 
water years provide a partial barrier as well as a section of stream that travels thru alluvium and during 
certain times of the year subs out. 

Transect 
(river 

kilometer) 

Year Number of 
Passes 

Transect 
Length 

(m) 

Species Number 
Caught 

Total Length 
(mm) 

 Density 
(fish/100m2) 

Pop Estimate 
(Fish ≥ 60 mm)  

Mean Range 

27.96 2013 3 106.3 
Bull Trout 24 137 65-204 4.20 25 

Rainbow Trout 2 144 80-208 0.35 2 
          

30.29 2013 3 164.5 
Bull Trout 24 123 87-253 3.14 28 

Rainbow Trout 3 158 106-215 0.39 3 
          

35.52 2013 5 110 Bull Trout 11 139 66-186 2.84 12 
Rainbow Trout 1 181 181 0.86 1 

Map 2-2013 bull trout sampling sites and known bull 
trout occurrence 
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Instream and riparian habitat conditions within 
the Upper South Fork Boise subwatershed have 
been formally sampled since 1994, including 
several sites where USFS R1/R4 Fish Habitat 
Inventory Surveys were performed in 1997-2002 
and approximately 10 sites where IDEQ has 
collected habitat and macro-invertebrate data 
since 1995.  Thermographs have also been 
deployed in several of the streams over the last 
decade.  Seven day weekly maximum 
temperatures collected within the patch during 
the 2006 field season ranged from 12-16o C.  
Similar 7 day weekly max temps were observed 
by the PIBO group at there integrator site during 
the 2007 field season which measured 15.5o C.  
These temperatures suggest that stream habitat 
within the patch are thermally suitable for bull trout as well as other salmonids.    
 
Riparian vegetation within the Upper South Fork Boise watershed appears to be functioning at risk in 
some localized areas, with heavy conifer encroachment in the riparian zone and only limited riparian 
understory This lack of riparian vegetation appears to be especially notable along the mainstem SFBR and 
Ross Fork, including the area around the claim, and may be attributable to long-term fire exclusion and 
historic/ongoing grazing impacts.  Large woody debris recruitment potential and floodplain roughness are 
excellent, because snags and fallen woody debris are prevalent. This is also likely due to fire exclusion and 
very limited vehicle access for firewood gathering.   
 
Stream habitat measured by PIBO on Johnson Creek during the 2007 and 20012 field observed stable 
stream banks as well as a low percentage of fines.  Observations of percent of fine sediment in Johnson 
Creek during the 2007 and 2012 were 10.8 and 11.8 % respectively.  Streambank stability during these 
surveys was estimated to be 100 % during both surveys.  
 
A PIBO integrator reach is located approximately 2.8 miles above the confluence with the SFK Boise River. 
The habitat index score from 2007 survey is 82.83 indicating excellent habitat conditions when compared 
to reference streams. PIBO found habitat indices averaged 63.4 in unmanaged reference habitat.   
 

Table 14 – 2014 bull and rainbow trout densities and population estimates in Upper SFK Boise patch 

 
 

Transect 
(river 

kilometer) 

Year Number of 
Passes 

Transect 
Length 

(m) 

Species Number 
Caught 

Total Length 
(mm) 

 Density 
(fish/100m2) 

Pop Estimate 
(Fish ≥ 60 mm)  

Mean Range 
1.63 (SFK Ross 

Creek) 2014 3 124.7 Bull Trout 4 176 150-205 0.62 4 
Rainbow Trout 26 155 55-235 4.01 31 

          
0.38 (Johnson 

Creek) 2014 3 93 
Bull Trout 5 115 87-173 0.64 5 

Rainbow Trout 7 131 109-180 0.89 7 
          

2.14 (NFK Ross 
Fork) 2014 3 94.4 Rainbow Trout 20 149 83-235 4.81 30 

          

2.42 (Ross Fork) 2014 3 100 
Bull Trout 1 - 192 0.08 1 

Rainbow Trout 3 118 71-162 0.23 3 

Map 1. SFK Boise Sampling and BLT observations 
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Figure 9– Survey locations (pink lines) in Skeleton 
Cr. where bull trout have been found. 
 

Site 5.08 

Site 6.54 

Site 10.96 

Skeleton Creek – This patch was surveyed in 2013. 
Juvenile bull trout were detected at seven of the twelve 
100m electrofishing sites within this 4,558 acre (11.01 
accessible miles) patch (Figure 9). A total of 88 bull trout 
were captured at the 10 sites.  Population estimates 
ranged from 2-83 fish (Table 14) within surveyed transects 
with higher abundance observed at the headwater sites; 
especially in the W.F. Skeleton Creek. These estimates are 
higher than those observed in 2012, and (0-31 fish) to 
those made in 2002 by the Sawtooth National Forest 
(Kenney 2003). Bull trout ranged from 79-233mm total 
length and dominant age classes are 1+, 2+, and 3+.  
Findings from the 2013 survey are consistent with other 
surveys (i.e. the Idaho Fish and Game 1994, 1999, and 
2000, and Bureau of Reclamation, Boise National Forest, 
and Rocky Mountain Research Station in 2001, and 
Sawtooth National Forest 2002-2009) completed on the 
mainstem of Skeleton and W.F. Skeleton Creeks in this 
patch.  
 
Three multiple pass sites were surveyed in 2013. Densities 
ranged from 0.38-15.29/100 m2 in 2013 with the highest 
densities occurring below the confluence of the W.F. /E.F. 
Skeleton Creek. The pattern of higher headwater densities 
is consistent to those found in 2011 and 2002, and is 
believed related to colder water temperatures. 2013 
densities, however, are higher at site 10.96 than 2012 
(Table 14). Densities lower in the drainage are comparable 
to those found by Kenney in 2002 with 0.38/100 m2 (2013) 
vs. 0.3-0.6/100 m2 (2002). Densities in 2013 at site 10.96 are comparable (15.29/100 m2) to what Kenney 
observed 16.1 blt/100m2 in 2002.  
 
A radio-telemetry study by Partridge et al. (2000) also showed the presence of migratory bull trout in the 
mainstem of Skeleton Creek, the East and West Forks of Skeleton Creek, as well as Burnt Log Creek. 
Specifically, in 1998, a 420 mm bull trout was tracked to Burnt Log Creek and a 500 mm fish was last 
located in Skeleton Creek, while in 1999 a 425mm bull trout was located first in the East Fork and then in 
the West Fork and a second fish, 515 mm in length, was located in the West Fork. The largest fish found in 
2011 surveys was 260 mm at river mile 8.59. Weir counts from 2002 through 2005 captured only a limited 
amount of large (>300 mm) individuals out-migrating after spawning in these years. Therefore, the size of 
the spawning population is unclear, although the subpopulation may include a resident spawning 
component that would likely remain undetected due to lack of migration and therefore low probability of 
weir capture.    
 
Seven-day max weekly max temperatures near the confluence of Skeleton Creek with the S.F. Boise River 
in 2001 through 2007 ranged from 18 to 19.5o C.  However, MWMT stream temperatures are considerably 
cooler in headwater locations, as evidenced by temperature samples recorded at electrofishing sites and 
the presence of a reproducing bull trout population. Thermographs placed in Skeleton Creek within the 
patch recorded 7-day maximum temperatures from 9.9 to 13.7o C.   
 
In general, stream habitat is in good condition in the drainage, although fine sediment is likely elevated 
from historic sheep grazing, logging, and mining in the headwaters.  There is good connectivity to the S.F. 
Boise River with no known barriers. A PIBO integrator reach is located just above the confluence with the 
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S.F. Boise River. The habitat index score from 2005 survey is 18.8 and 44.4 in 2010 indicating moderate 
habitat conditions when compared to reference streams. Changes in PIBO scores between 2005 and 2010 
appear to be from an increase in the pool depth and substrate size. 
 

Table14 – 2013 bull and rainbow trout densities and population estimates in Skeleton Creek 

 
 
Patches Where Bull Trout Were Not Detected 
 
Juvenile bull trout were not detected in Salt Creek, big water gulch and little smoky creek in the S.F. Boise 
subbasin during the 2013 and 2014 field seasons. Juvenile bull trout were not detected in the upper 
Salmon River subbasin during the 2013 field season in the iron, upper salmon patches as well as elk creek, 
Stanley creek, and Stanley lake creek during the 2014 field season.   
 
Iron Creek – No juvenile bull trout (<150 mm) were detected in 2013 despite eight 100m electrofishing 
sites (probability of detection 0.99) in the mainstem of the Iron Creek within this 5,055 acre patch. 
However, one sub adult bull trout was observed approximately 1 mile above FS RD # 619.  This is the first 
observation of a bull trout above the culvert barrier at HWY 21 after its removal in 2012.  Wandering 
subadults or migratory adult bull trout were observed in 1993 just below Highway 21 culvert in Iron 
Creek.  This known barrier on route 21 as well as a set of barriers on forest service land were removed in 
the last several years.  Brook trout (Salvelinus fontinalis) and sculpin were found at all sites, while 
steelhead/rainbow (Oncorhynchus mykiss), westslope cutthroat, and rainbow/cutthroat hybrids were 
found in headwater reaches during the 2013 surveys.  
 
Idaho Fish and Game surveys in 2004 completed five 100m multiple pass surveys on National Forest (IDFG 
2005).  Results documented the presence of Chinook salmon (Oncorhynchus tshawytscha) just above the 

Transect 
(river 

kilometer) 
Year 

Number of 
Passes 

Transect 
Length 

(m) 

Species Number Caught Total Length 
(mm) 

Density 
(fish/100m2) 

Pop Estimates (Fish 
≥ 60 mm)  

Mean Range 

5.08 

2013 3 89.1 
Bull Trout 2 197 194-199 0.38 2 

Rainbow Trout 48 175 76-302 9.93 50 
         

2012 2 92 Bull Trout 3 189 176-207 0.50 3 
Rainbow Trout 31 172 78-301 5.18 32 

         

2011 3 97 
Bull Trout 1 165 -- 0.17 1 

Rainbow Trout 21 160 104-229 3.54 21 
          

6.54 

2013 3 100 
Bull Trout 3 229 196-281 0.68 3 

Rainbow Trout 26 144 77-283 5.95 27 
         

2012 2 87 
Bull Trout 4 187 155-210 0.90 4 

Rainbow Trout 26 167 97-247 5.86 32 
         

2011 3 85 
Bull Trout 7 137 116-146 1.19 24 

Rainbow Trout 46 151 68-209 7.84 67 
          

10.96 

2013 2 100.5 Bull Trout 83 125 30-255 15.29 83 
Rainbow Trout 11 198 100-248 2.03 12 

         

2012 2 101 
Bull Trout 33 175 79-233 7.26 35 

Rainbow Trout 4 186 104-222 0.88 4 
         

2011 3 96 
Bull Trout 55 162 85-248 14.69 58 

Rainbow Trout 6 181 154-196 1.6 6 
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private property boundary, westslope cutthroat trout (O. clarki lewisi), steelhead/rainbow trout, brook 
trout and golden trout (O. mykiss aguabonita). Brook trout are widespread throughout the watershed, 
possibly suppressing the density or presence of native fish species, including bull trout. The highest brook 
trout densities over 70 mm was 3.6 fish/100m2 below Alpine Lake (site SVCIC-05). Brook trout 
distributions are likely the result of extensive stocking efforts in streams and high mountain lakes, and 
downstream movement into mainstem or adjacent tributary habitat.  
 
Bull trout were believed to be inhibited from this patch due to warm summer water temperatures (season 
max of 27.2°C with a MWMT of 24.8°C) below the lowest diversion on private property, historic/current 
effects of water withdrawals that dewater habitat lower in the drainage, historic culvert barriers on 
Highway 21 and road #619 to the Iron Creek subdivision that were seasonal barriers to 5.7 miles of 
habitat, passage barriers from water diversion weirs, localized impacts to riparian areas from roads and 
dispersed recreation sites, and stream/riparian impacts from grazing on private lands. These barriers were 
removed in 2012, opening habitat up to bull trout for the first time in decades  
 
Habitat in the headwaters (upstream of the highest diversion) of this patch is in a moderate condition 
with adequate water temperatures peaking at 14°C to 16°C. Fine sediment is moderate to high in many 
areas due to natural granitic geology. 
 
Upper Salmon Patch 
No bull trout were observed in this 2082 acre patch (6.00 accessible miles) despite sampling nine sites 
throughout the patch.  The species most commonly observed within the patch were brook trout although 
one westslope cutthroat was observed as well as one mountain whitefish.   Densities of brook trout 
ranged from 0.6-2.3 bkt/100 m2.   
 
Bull trout are believed to be absent from this patch due to the high RCA route density (1.9 miles/acre) 
past intensive grazing, high amount of recreation as well as some past mining activities. The nearest 
known patch with bull trout present is Alturas lake creek, approximately 7.8 miles downstream.  Both 
fluvial as well as resident life histories are known to be present within the Alturas Creek patch.   
 
Stream habitat within the patch is believed to be functioning at risk.  Grazing, mining and road 
establishment have all impacted aquatic and streamside habitats within the Salmon River and Frenchman 
Creek drainages. Past intensive uses are very apparent in places within the watershed. Many of the most 
severe conditions are also in sensitive streamside areas on private and public lands. 
 
 
Elk Creek 
No bull trout were observed in this 12,911 acre patch with approximately 10.82 miles of accessible fish 
habitat.  The majority of fish observed at the thirteen sites sampled in 2014 were brook trout although an 
extensive variety of other species were observed including long nose dace, reside shiner, sculpin, 
mountain whitefish and Chinook salmon.  Densities of brook trout ranged from 0.38-1.11 brkt/100m2.  A 
habitat survey from the mouth to the head of the meadows (10 miles), which included a snorkeled 
subsample in 2001, observed numerous juvenile chinook throughout the length. Spawning adults were 
also observed that same year as high as the head of the meadows. Juvenile steelhead/redband were 
observed in 2001 in reaches below the meadows, as were 2 and 1 individuals of bull trout and cutthroat, 
respectively.  Electrofishing surveys conducted in 2007 only observed non-game species as well as brook 
trout.  Prior to the recent refounding of Elk Creek by chinook in 2001, during years of higher escapement, 
chinook presence had been unobserved and undocumented since the mid-1980s. Brook trout are, and 
have been by far, the most prominent species in Elk Creek. It is probable that all TES species may have 
occupied the watershed historically 
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Stream habitat within the patch is considered to be recovering after years of intensive grazing as well as 
some hydraulic mining which occurred in the past.  Stream temperatures within the patch are believed to 
be near “normal” conditions. Temperatures (MWMT) recorded in 2001 just below the meadows and near 
the mouth, display daily maximum temperatures typically between 14o and 20o C during the warmest 
summer periods.  More recent stream temperature data collected during the summer of 2011 recorded a 
MWMT of 13.9 degree.  This decrease in stream temperature is likely due to the resting of the Elk Cr. 
Pasture since 1993 as well as the closure of a diversion which was plugged and obliterated in 2009.  An 
assessment of fines in spawning habitats in 2001 showed 4 of 9 reaches exceeding 20% fines. In 1990, 8 of 
10 reaches, in a similar length of stream, exceeded 20% fines. IDEQ surveys further support the previous 
statement, in which percent fines ranged from 13-31%.  This trend may indicate a slight improvement 
since the removal of grazing in 1993.  This situation is believed to be partly natural, as granitic sediments 
accumulate in this extremely low gradient glacial trough. However, historic effects, particularly grazing 
and some mining, likely exacerbated this condition. 
 
Considering the inferred improvement in habitat as well as the cold stream temperature and 
unencumbered connectivity, with the exception of one diversion, it is surprising that no bull trout have 
been observed within the patch in recent surveying efforts.   
 
Stanley Creek- 
No bull trout were observed in this 7355 acre patch (3.7 miles accessible habitat) despite sampling 11 
sites (prob. detection 0.99) in 2014.  The majority of fish observed at these sites were brook trout and 
sculpin.  Other species observed include several juvenile Chinook salmon, redside shiner, speckled dace 
and long nose dace. The two Chinook salmon were observed lower in the patch and is likely used by 
juveniles as rearing habitat.   Brook trout densities ranged from 1.46-18.89 brk/100m2.  These 
observations are similar to what has been observed in previous surveys.   
 
Stream habitat within the Stanley patch is considered to be recovering from decades of intensive grazing 
as well as mining.  Prior to 1993, the riparian area of Stanley creek was grazed intensively.  It was 
estimated that bank stability ranged from 70-85% and sediment was well elevated above natural 
conditions due to this overuse.  The Stanley Basin EIS signed in 1993 eliminated much of this bank 
trampling by erecting RCA fences in order to protect stream habitat.  It is believed that stanley creek and 
its tributaries are near normal conditions due to the protection of the RCA, with the exception of fine 
sediment which may be elevated due to a large wildfire which occurred during the summer 2013.  Stream 
temperature remains elevated above the 15 C threshold.  A seasonal thermograph at the mouth of 
Stanley Creek recorded a MWMT of 22 C during 2011.  The lower part of Stanley Creek crosses private 
lands through naturally shrub dominated, but also degraded, streamside habitats, substantially influenced 
by irrigation withdrawal. As such, some influence to elevated temperatures is considered natural. 
However, grazing and development on private land has likely exacerbated the condition. 
 
 
Stanley Lake Creek 
On juvenile bull trout (83 mm.) was observed, although there is some question about the observation and 
it should be investigated further.  The observation was made in a small tributary of Stanley lake Creek 
which drains the Hanson Lakes.  The observation was made above two fish barriers, one at the lake and a 
large falls (Lady Face falls) on Stanley lake creek.  So while this observation may indeed be a bull trout 
from a remnant population, more than likely it is a brook trout from historical stocking of the high 
mountain lakes within the area.  We plan on conducting eDNA sampling in 2015 to determine whether 
bull trout are present or absent within the watershed.   
 
The majority of fish observed in the lower reaches (below the lake & “rough” fish barrier) of Stanley lake 
creek were redside shiners as well as longnose dace and several Chinook salmon.  The two juvenile 
Chinook salmon were observed at the lower most site which likely acts as refugia for the juvenile fish from 
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valley creek or Stanley Lake Creek.  Fish observed above the lake and rough fish barrier include brook 
trout, rainbow westslope cutthroat and sculpin. This fish assemblage within this patch is very similar to 
what has been observed by previous surveys conducted by Sawtooth NRA staff as well as IDFG. 
 
A PIBO integrator reach is located approximately 0.5 miles above the confluence with Valley Creek.  The 
habitat index score from 2008 survey is 28.7 indicating moderate to poor habitat conditions when 
compared to reference streams. PIBO found habitat indices averaged 63.4 in unmanaged reference 
habitat.   
 
 
Upper Redfish Lake- No bull trout were observed in this 12,132 acre patch (0.25 accessible habitat) 
despite five single and three multiple pass sites.  The majority of fish observed were brook trout and 
westslope cutthroat trout which are likely present due to decades of high mountain lake stocking.  A 
natural fish barrier is known to exist approximately 0.25 miles upstream from the lake inlet (Figure 10).   
 

 
Figure 10:  Redfish lake Creek fish barrier located approximately 0.25 miles upstream from the lakes inlet 
 
Habitat within the patch is believed to be acting at near natural condition due to the patch being entirely 
located within the Sawtooth Wilderness.  Stream temperatures recorded by PIBO approximately 0.3 miles 
upstream of the lake inlet in 2010 had a MWMT of 13.7o C.  A PIBO integrator reach is located 
approximately 0.5 miles above the confluence with Valley Creek.  The habitat index score from 2008 
survey is 68.85 indicating excellent habitat conditions when compared to reference streams. PIBO found 
habitat indices averaged 63.4 in unmanaged reference habitat.   
 
Salt Creek-Juvenile Bull Trout were not observed in five 100m single pass electrofishing surveys 
(probability of detection 0.99) within this 5920 acre patch.  Only brook trout, rainbow trout and sculpin 
were observed.  Brook trout were found at the lower most site (0.86 river km.) and their observed density 
was 2.86 brook trout/100m2.  Rainbow trout were observed throughout the patch with the exception of 
the upper most site.  The densities of rainbow trout at theses ranged from 0.92-11.96 RBT/100m2..  During 
a 2003 survey 2 sub-adult bull trout were observed near the mouth near the mouth of salt creek.  Juvenile 
bull trout may be present but were not detected due to low electofishing efficiency during the 2014 
survey-stream channel was chocked with willows.  Although a reproducing population is expected to be 
absent from Salt Creek due to high water temperatures (a MWMT of 16.3 during the 2005 field season), 
presence of brook trout in moderate densities as well as unsuitable flows and gravel for spawning.   
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Stream habitat is lacking with the exception of on BURP site which was sampled during the 1997 field 
season.  They observed unstable banks near the mouth as well as a high degree of fine sediment (45%).   
 
 
Big Water Gulch- This patch was surveyed in 2014. Bull trout were not observed in the seven 100 m. 
single pass electrofishing sites within this 3753 acre patch, despite a probability of detection 0.99.  
Rainbow trout were observed at five sites.  Rainbow trout densities ranged from 0.32- 6.4 rbt/100m2 .  
The highest densities were observed at the lowest sites, and the lowest densities were found towards the 
headwaters.  Previous surveys conducted in 1994 observed sub-adult bull trout within the patch.  Since 
this survey no bull trout have been observed within the patch despite extensive surveys conducted in 
2002, 2008 and 2014.   
 
Stream habitat within the patch is believed to be “functioning at risk”.  Stream temperatures (MWMT) 
gathered during the 2009 field observed temperatures (3 sites) to be elevated above the optimal thermal 
threshold for bull trout; they ranged from 15.1-18.6o C.  Stream habitat surveys conducted by BURP  
observed a moderate amount of fine sediment 19% although they did find stable banks at their site; 93 % 
respectively.   
 
Little Smoky Creek – This patch was surveyed extensively in 2014, with 23 total stream reaches 
surveyed across the drainage.  No juvenile bull trout were observed.  One sub-adult bull trout (250mm 
total length) was observed at one reach in the main stem of Little Smoky Creek. No other bull trout were 
found at 22 additional sites within this 11,222 acre patch, despite a probability of detection of 0.99.  Other 
fish species observed within the Little Smoky patch include Rainbow trout, sculpin, bridgelip sucker, 
longnose dace, and mountain whitefish.  The most prevalent species during these surveys was reside 
shiner, in which their densities ranged from 2.1-60.9 fish/100m2. 
 
Little Smoky Creek was designated as bull trout critical habitat by the Fish and Wildlife Service in 2010. 
However, other than two wandering sub-adults trapped in the past decade, our sampling efforts to-date 
have not found any signs of a reproducing population within this patch.  
 
Stream habitat within the patch would be considered functioning at risk, There is a high amount of roads 
within the RCA as well as a number of culverts on tributaries to little smoky which are recognized as 
barriers.  Stream temperature (MWMT) gathered within the little smoky patch from 2005-2009 are well 
outside the thermal threshold for bull trout.  Temperatures during these years ranged from 16.6-25.6oC.  
BURP surveys observed a high amount of unstable banks (35-25 %) as well as a high amount of fine 
sediment  
 
 

Bull Trout Trends on the Sawtooth National Forest Since 2004 
 
In 2004, fisheries staff identified and stratified 97 bull trout patches on the Sawtooth NF.  Since that time 
seven additional patches have been identified in the Upper Salmon subbasin and one dropped in the S.F. 
Boise subbasin resulting in 104 patches on the Forest.  During the 2004 to 2014 field seasons, crews 
completed MIS protocol surveys in 100% of the category 1 patches. Bull trout presence was confirmed in 
36 patches; habitat was determined to be suitable but no bull trout were detected in 17 patches; and 
habitat was determined to be unsuitable in 51 patches.  
 
Data collected over the past eleven years were compared with information collected prior to 2004 to 
provide a preliminary indication of bull trout trend across the planning unit. Results from this comparison 
indicate a slight increase in bull trout distribution in the S.F. Boise, M.F./N.F Boise, and Upper Salmon 
subbasins.  Bull trout were probably present, but previously undetected, in many of the patches that are 
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now reclassified as occupied (category 1).  Still, the data indicates that bull trout presence is more robust 
than previously thought in 2004 and that bull trout are still occupying most patches where previously 
detected.  Table 15 shows an increase in the number of unsuitable/inaccessible patches in the S.F. Boise 
and Upper Salmon subbasins.  These patches were reclassified as unsuitable based on recently acquired 
data that documented unfavorable existing conditions such as streams with culvert barriers, maximum 
weekly maximum temperature that exceed 15°C over most of the available habitat, abundant brook trout 
populations, and no strong bull trout populations in adjacent streams. 
 

Table 15- Comparison of bull trout patch strata 2004-2014. 
Category S.F. Boise 

Subbasin 
N.F. and M.F. Boise 

Subbasin 
S.F. Payette 

Subbasin 
Upper Salmon Subbasin 

 # Patches 
2004 

# Patches 
2014 

# Patches 
2004 

# Patches 
2014 

# Patches 
2004 

# Patches 
2014 

# Patches 
2004 

# Patches 
2014 

1 – Occupied 11 13 4 4 0 2 6 17 
2 – Suitable/Unoccupied 22 7 1 1 4 2 28 7 
3 – Unsuitable/Inaccessible 10 23 0 0 0 0 3 28 
4 - Unsurveyed 0 0 0 0 0 0 8 0 
Total 43 43 5 5 4 4 45 52 

 
Discussion 

 
A variety of environmental and anthropogenic factors likely influence the distribution of bull trout 
populations across the Sawtooth National Forest.  Information collected over the past 10 years has better 
defined the spatial distribution of bull trout as well as the presence and absence within a patch.  At the 
subbasin scale it appears bull trout local populations have remained stable or increased there distribution 
since 2003.  Several patches that were once thought to be unoccupied due to connectivity issues have 
started to see the refounding of bull trout or they are a small remnant population which went undetected 
in past surveys. 

 
As has been reported in various sources of the literature, results from our MIS sampling indicate that 
patch size, stream temperature, patch connectivity, habitat condition, and the occurrence of brook trout 
can all influence the presence or absence of reproducing bull trout populations  

Water Temperature - One of the most important factors believed to influence bull trout presence is 
water temperature.  Bull trout are among the most thermally sensitive salmonid species and their 
occurrence declines rapidly as maximum weekly maximum temperature (MWMT, the mean of daily 
maximum water temperatures measured over the warmest consecutive seven-day period) exceeds 15°C.  
Many of the patches with local and potential populations, as designated in the FWS recovery plan, where 
bull trout have not been found have MDMT above 15°C.  For example, lower Lime Creek and Little Smoky 
Creek (both potential populations in the S.F. Boise subbasin) have MDMT above 17°C.  Some accessible 
headwater reaches support water temperatures below 15°C, but not over enough stream area to sustain 
a viable local population or the elevated temperatures act as a thermal barrier during certain life history 
expressions.  
 
Monitoring stream temperatures allows the Forest to assess the influence of management practices on 
water temperatures (Meehan 1991), predict species distributions (Dunham et al. 2003), and update MIS 
patch strata.  As such, stream temperature monitoring plays a critical role in this aquatic MIS approach.  
From 2004 to 2014 in the Boise, Payette and Salmon subbasins, hundreds temperature loggers have been 
deployed in early summer (prior to July 1) and recovered in early fall (after Sept 1) because maximum 
water temperatures on the Sawtooth tend to occur between mid-July and mid-September (Sawtooth NF. 
unpublished data).  MWMT was calculated for each patch.  MWMT was not significantly different 
between occupied and unoccupied bull trout patches (means, 11.5°C in occupied vs. 13.2 °C in 
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unoccupied; P = 0.216, n=141).  This may be in part due to several unoccupied cold water patches (i.e. 
Vat, Upper Redfish Lake, Upper S.F. Payette, Rough, Boundary, Iron, Goat, Cabin, and Bridge) not being 
accessible due to natural and management caused barriers or brook trout excluding bull trout from 
historic cold water habitat (i.e. Big Casino, Stanley, Huckleberry, Paradise, Mays, and Frenchman).  It also 
may be due to some lower patch boundaries needing to be adjusted because they seasonally have 
MWMT’s above 15°C.  Since the p-value is greater than our chosen alpha level of .05, there is no evidence 
for a difference in mean MWMT in occupied vs. unoccupied patches. Although, MWMT within occupied 
patches was slightly lower than unoccupied patches (Figure 11).   
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure11-Highest maximum weekly maximum temperature (MWMT) in ºC) measured within patch, 
includes 2001 – 2013 data.  Bars denote 25-75% quartiles, while horizontal line on bar indicates median 
value.  Whiskers denote full range of values and outliers are denoted by (*). 
 
Route Density – Route density (system roads, motorized trails, and motorized non-system routes) was 
calculated for each patch and riparian conservation areas (RCAs) within each patch (figure 12).  This 
information was used as a surrogate to determine how much management activity may have occurred 
and if this influenced the presence of by bull trout within patches.  The mean route densities within 
unoccupied patches were significantly greater than route densities within occupied patches (means, 1.22 
v. 0.62; P < 0.001, n=100).  Of the 70 unoccupied patches, 37% have road densities less than 0.7 mi/mi2, 
40% are in the 0.7-1.7mi/mi2 range, and 23% have densities greater than 1.7 mi/mi2. Of the 30 occupied 
patches, 57% have road densities less than 0.7 mi/mi2, 37% are in the 0.7-1.7mi/mi2 range, and only 6% 
have densities greater than 1.7 mi/mi2 
 
Riparian Conservation Area (RCA) route densities in unoccupied patches were not significantly different 
than RCA route densities within occupied patches (means, 2.13, v. 1.61 p=.139, n=100).  Even though no 
significant difference was observed between occupied and unoccupied patches for RCA route densities, 
mean RCA route densities were greater in unoccupied patches.   
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Figure 12– Route densities in occupied and unoccupied bull trout patches.  Bars denote 25-75% 
quartiles, while horizontal line on bar indicates median value.  Whiskers denote full range of values.  
Whiskers denote full range of values and outliers are denoted by (*). 
 
Patch Connectivity – Culvert inventories were completed on all fish bearing streams in 2003 and 2004 
on the Sawtooth National Forest.  To understand what affect culverts have had on bull trout, the total 
miles of historic spawning and rearing habitat that was blocked was estimated within each patch.  No 
culvert barriers were found in any fish bearing streams within occupied bull trout patches.  In contrast, 
26% (19 of the 72) of the unoccupied patches had culvert barriers.  Most of these culverts occur at or just 
upstream of the patches’ confluence, blocking most of the historic habitat.  In the S.F. Boise River 
subbasin 12 miles of habitat is blocked within unoccupied patches, with the most occurring in Worswick 
(3.70), Lick (3.42), Skunk (2.03), and Five Points (0.91 miles) Creeks.  In the Upper Salmon subbasin, 
approximately 40 miles of habitat is blocked within unoccupied patches, with the most occurring in Pole 
(5.43), Meadow (5.71), Fisher (4.80), and Stanley (2.99) Creeks.  Culvert barriers appear to be an 
important reason why bull trout are not found in some patches.  There are clearly, however, other 
influences that limit bull trout presence since only 26% of the unoccupied patches have barriers. 
 
Water diversions may also limit summer access in several patches.  Sixty two diversions occur in 
unoccupied patches vs. 24 diversions in occupied patches.   It is unknown to what degree these limit 
access within and between patches because fish passage has not been inventoried at all of the diversions.  
However, it is assumed that some of these diversions have structures that interfere with fish passage or 
remove enough water or create thermal barriers to make passage difficult at certain times of the year. 
 
Habitat Condition - The Sawtooth and Boise National Forests have worked with the PACFISH/ INFISH 
Biological Opinion (PIBO) monitoring group in Logan, Utah to develop a monitoring approach to 
determine habitat trend of across each forest.  This monitoring approach evaluates trend across all 
subwatersheds where PIBO integrator reaches have been established.  An integrator reach is the lowest-
most stream reach within the subwatershed that has greater than 50% federal ownership upstream of the 
sample reach, contains no tributary junctions or beaver activity, and has a stream gradient less than 3%.  
It is assumed that integrator reaches would be responsive to all management activities that occurred 
upstream or around the reach.  Each integrator reach has been sampled during one of the first five years 
(2001 to 2005), and are being resampled on a five-year rotation starting in 2006.  As of 2009, 
approximately 78 bull trout patches had been sampled at least once across the Sawtooth and Boise 
National Forests.   
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To evaluate habitat condition an integrity index of physical habitat indicators was used.  Physical stream 
habitat and landscape data from reference reaches was used to develop an index of physical habitat 
condition.  PIBO identified candidate attributes from the 17 total attributes collected at PIBO sample sites 
using a three-step sequence.  First, PIBO selected those physical habitat attributes that exhibited 
relatively low sampling variation based on reaches repeat-sampled within a year, which enabled empirical 
estimates of signal/noise (S/N; Kaufmann 1999).  Next, PIBO tested whether attributes with low sampling 
variation were responsive to management actions.  As such, PIBO evaluated the responsiveness of each 
attribute to management activities by comparing the means of each candidate attribute from reference 
reaches and managed reaches.  Finally, PIBO minimized redundancy of those attributes that met the 
specific criteria in the first two steps to avoid over-weighting certain components of the physical instream 
habitat represented in the overall index.  Here, PIBO calculated Pearson correlation coefficients for all 
remaining candidate attributes and considered attributes redundant if correlation coefficients exceeded 
0.70. 
 
Once attributes were selected, we used our reference sites to construct the index.  Specifically, we 
incorporated landscape and climatic covariates into multiple linear regression analyses to control for 
inherent differences in physical habitat attributes among reaches.  We used the residuals from these 
analyses to score individual attributes and summed the 8 attributes (i.e. d50, percent banks with 
undercuts, average bank angle, the percent of fine sediment in pool tails, the frequency of large woody 
debris (pieces/km), the volume of LWD, the percent of pool habitat, and the average residual pool depth) 
retained in the index for an overall index of abiotic condition (range = 0-100).  PIBO incorporated the data 
from managed sites (both landscape and field data) into the regression models used to develop the index 
(from reference sites) to calculate and score the residuals and overall index for managed sites (again 
ranging from 0-100). 
 
The average index score for all reaches (mean = 44.8, range 18.69 – 82.83) in occupied bull trout patches 
was higher than the scores for unoccupied bull trout patches (mean = 36.0, range 15.46 – 74.59), but 
slightly lower than PIBO reference streams (mean = 48.5) within the Southwest Idaho Ecogroup (Figure 
13).  The cumulative frequency distribution of unoccupied and occupied scores indicated a substantially 
higher percentage of unoccupied reaches with lower index scores (<40) than occupied reaches (66% and 
35%, respectively), more reaches with scores in a moderate (40-70) range in occupied than unoccupied 
patches (66% and 35%, respectively), and a slightly lower percentage of unoccupied reaches with high 
index scores (>70) than occupied reaches (6% and 9%, respectively).  These results suggest that habitat 
conditions are generally better in occupied than unoccupied patches.  It also suggests that habitat 
conditions in occupied patches are close to index scores found in reference streams. 
 
Al-Chokhachy et al. (2010) found the condition of physical habitat in reference reaches (47.1, SE = 1.4) 
was significantly higher than for managed reaches (mean = 30.4, SE = 0.7).  This study also found that 
managed reaches had a greater frequency of low habitat index scores than reference reaches.  A 
significant negative relationship was found between lower index scores and stream reaches within 
catchments containing higher densities of roads and livestock grazing (Al-Chokhachy et al. 2010).   
 
Lower index scores in unoccupied patches may be in part the result of more management activities 
impacting watershed, riparian, and habitat conditions.  Mean route densities were found to be 
significantly higher within unoccupied patches than occupied patches (means, 1.22 v. 0.62; P < 0.001, 
n=100).  Route densities in RCAs were also higher in unoccupied (2.13 mi/mi2) occupied patches (1.61 
mi/mi2).  The presence of roads can lead to substantial alterations of the catchment hydrology, sediment 
load, and channel structure (Chamberlin et al. 1991; Jones et al.2000) and have significant effects on 
instream biota (Eaglin and Hubert 1993; Baxter et al.1999).  Kershner et al. (2004) also found that physical 
habitat within more managed watersheds contained significantly shallower residual pool depths, higher 
bank angles, fewer undercut banks, and smaller median particle sizes.  The lower index scores in 
unoccupied bull trout patches suggest that some of these indicators may have also been degraded by 
management activities.  
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Figure 13 – Physical habitat index in occupied and unoccupied bull trout patches, and reference PIBO 
within the Southwest Idaho Ecogroup.  Bars denote 25-75% quartiles, while horizontal line on bar 
indicates median value.  Whiskers denote full range of values and outliers are denoted by (*). 
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