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Executive Summary 
Sawtooth NRA Upper and Lower East Fork Salmon River 

C and H Allotments 
PFC Assessment 

 
The Challis Experimental Stewardship Program (CESP) contracted for an independent 
Proper Functioning Condition Assessment of major streams and tributaries to the East 
Fork Salmon and Salmon rivers. The assessment was conducted by a qualified private 
consulting team representing over 70 years of experience in soils, geomorphology, 
hydrology, vegetation, range management, watershed management, and fisheries habitat 
assessment. The team assessed 23 miles of stream on the Sawtooth NRA Upper and 
Lower East Fork Salmon River C and H Allotments. 
 
The team determined that 10.06 miles (43.8%) of the streams assessed were in Proper 
Functioning Condition (PFC), 1.45 miles (6.3%) were Functional-At Risk (FAR) with an 
upward trend, 10.15 miles (44.1%) were Functional-At Risk with no apparent trend, and 
1.34 miles (5.8%) were Functional-At Risk with a downward trend. No reaches were 
found to be non-functional (NF). 
 
The team found the Upper East Fork Salmon River heavily overloaded with bedload 
materials. It is believed that episodic high run-off events trigger debris torrents that sweep 
down the unstable mountain canyons and slopes tributary to the river. Although the team 
believes the debris torrents are natural, additional investigation is warranted to determine 
the sources, magnitude of delivery, and frequency of these events. 
 
Historic beaver activity was responsible for current valley form and vegetation 
distribution in many of the streams the team assessed. Beaver activity influenced 
two-thirds of the riparian communities assessed. The disappearance of beaver from most 
of these streams has lowered the water table and changed the plant communities. 
Reintroduction of beaver into former habitat should be investigated. 
 
The team’s analysis of the riparian vegetation communities indicates that all FAR reaches 
have the plant species needed to continue on or move rapidly into an upward trend. 
Instituting changes in livestock management practices will result in improved riparian   
plant communities on streams that are currently FAR with a downward or no apparent 
trend.  
 
Many decades of grazing and browsing by domestic ungulate and native big game 
species have adversely affected some riparian communities. Intensive livestock trailing 
and grazing in meadows and along streams has reduced the extent of many riparian plant 
communities. Meadow shrinkage, headcuts, channel incision, and encroachment of 
upland plants were observed by the team. 
 
 
Management practices designed to improve riparian areas should lead to better livestock 
weight gain, increased late season water production, increased forage production, and 
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improved wildlife habitat. Increasing the number of pastures or use areas and decreasing 
the duration of use in any one area is possibly the most effective management practice for 
improving the riparian areas observed. The duration of use in portions of existing 
pastures can be reduced by frequent, effective riding and livestock placement techniques 
(Stockmanship, Steve Cote 2004). Low moisture block supplements have also proven 
effective at reducing riparian area use. Off-site water development should also be 
considered.  Simply reducing livestock numbers or total animal months of use will 
probably not be effective here. 
 
Monitoring should be implemented based upon vegetation species that are essential to 
maintenance and recovery of the riparian community. Tree and shrub communities are 
essential to riparian recovery in forest-dominated reaches while willows, sedges, and 
rushes are key indicators in open stream and meadow areas. Monitoring must account for 
impacts of deer, elk, and moose, as well as cattle. Integrating short-term monitoring (e.g. 
what happened each year) with longer term trend monitoring will be critical for 
determining management success or failure. The newly released University of Idaho 
Stubble Height Report (University of Idaho Stubble Height Review Team, 2004) 
provides excellent general guidance around which local protocols can be tailored. 
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Proper Functioning Condition Assessment 
for the 

Sawtooth NRA Upper and Lower East Fork Salmon River 
C and H Allotments 

by 
Steve Leonard, Cowdance Consulting 

and 
John W. Anderson, Cold Stream Consulting 

 

I. Introduction 
 
The Challis Experimental Stewardship Program (CESP) contracted with Steve Leonard, 
Cowdance Consulting, to conduct a five day Proper Functioning Condition Assessment 
(PFC). The CESP selected 21 reaches (23 miles) on major streams in the Upper and 
Lower East Fork Salmon River C and H Allotments on the Sawtooth NRA. The area is 
administered by the Forest Service. The purpose of the PFC assessment is to determine 
existing conditions relative to desired future condition criteria in the Forest Plan, locate 
primary areas of concern, and identify limiting factors upon which to focus monitoring 
efforts within the Upper and Lower East Fork Salmon River C and H Allotments.  
 
Steve Leonard is an ecologist and grazing management specialist with over 30 years 
experience and recently retired from that capacity on the National Riparian Service Team 
to establish a consulting practice. Steve Leonard is a certified range management 
consultant and certified professional in range management with experience nationally and 
internationally. Steve has authored or co-authored over 30 publications including 
Assessing Proper Functioning Condition and Supporting Science for Lotic Areas. Steve 
still provides services under contract for the National Riparian Service Team. 
 
John Anderson is a watershed and aquatic resource specialist with 40 years experience 
with federal, state, and academic programs and is now a private consultant. John is a 
certified fisheries scientist with specialized knowledge in biological assessment and 
evaluation, and in Threatened, Endangered, and Sensitive Species consultation including 
salmon, steelhead, and bull trout. National Environmental Policy Act, watershed analysis, 
stream inventory, aquatic monitoring, and PFC assessment are among his specialties. 
John has authored or co-authored at least 16 papers or publications including Assessing 
Proper Functioning Condition and Supporting Science for Lotic Areas. John is also an 
adjunct member of the National Riparian Service Team. 
 
Ken Crane, Range Program Manager, Idaho Department of Agriculture, provided 
transportation, local perspective, and knowledge of the allotment and access trails needed 
by the team. Ken Crane is trained in PFC assessment and participated as a member of the 
multidisciplinary team conducting the assessment.  
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Bob Hales, Idaho Department of Agriculture and Idaho PFC Cadre member, assisted the 
team on the Upper East Fork Salmon River, Holman, Coal Camp, and French creek 
assessments to gain additional experience.  
 
A formal assessment by Steve Leonard, John Anderson, and Ken Crane was conducted 
July 6-10, 2004. A total of 23 miles of streams were assessed by the team. The team 
assessed selected reaches in Bowery, Big Lake, French, Holman, and Coal Camp creeks 
and in the Upper East Fork Salmon River. 
 

II. Methods 
 
The PFC assessment method described in the Bureau of Land Management Technical 
Reference 1737-151 was used to complete the field assessment. Standard checklist forms 
were completed in the field by the multi-disciplinary team. 
(Appendix 1) 
 
PFC Assessment 
 
This methodology was originally developed for BLM by a team of fifty scientists 
specializing in hydrology, soils/geology, vegetation, and biology. They developed the 
Riparian-Wetland Functional Checklist of seventeen hydrology, vegetation, and 
soils/geology attributes that must be considered when evaluating riparian areas to 
determine their physical functionality. The assessment is used to identify any significant 
attributes that may be out of balance with the natural processes necessary for the system 
to function properly. The PFC teams commonly use Rosgen stream channel typing to 
determine whether the stream fits the expected landscape setting or is outside the natural 
range of variability (Rosgen, 1996). 
 
The PFC method has been tested and utilized for over a decade in wildland environments 
managed by the United States Department of the Interior (USDI/ BLM), United States 
Department of Agriculture (USDA/Forest Service), and private agricultural lands in 
coordination with the Natural Resources Conservation Service (USDA/NRCS). The 
methodology has been applied in Canada, Mexico, and several other countries. It is 
currently being taught in a number of universities and is now being used in metropolitan 
areas where it is successfully being applied to collaboratively resolve issues associated 
with urban streams and wetlands. 
 
Appropriate use of this assessment requires an interdisciplinary team of individuals with 
journey-level skills in hydrology, vegetation, soils/geology, and biology in order to 

                                                 
1 Prichard, Don., J. Anderson, C. Correll, J. Fogg, K. Gebhardt, R. Krapf, S. Leonard, B. 
Mitchell, J. Staats. 1998. Riparian area management: a users guide to assessing Proper 
Functioning Condition and the supporting science for lotic areas. TR 1737-15. Bureau of 
Land Management, BLM/RS/ST-98/001+1737, National Applied Resource Sciences 
Center, CO. 126 pp. 
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adequately perform a field assessment using the Riparian-Wetland Functional Checklist. 
For assessment purposes, the team divides the stream into a series of finite segments 
(reaches), each having common attributes and processes. Results of the assessments are 
provided to land management agencies and citizen groups to build a mutual 
understanding of the physical processes that are governing the stream and watershed. 
Managers, landowners, and concerned citizens have used PFC assessments for 
development of management strategies designed to bring about outcomes that are 
realistic and achievable. PFC assessment findings for stream and riparian zones provide 
indicators of the limits of the watershed’s capacity to produce certain values. An accurate 
portrayal of the physical processes and their present condition are essential in designing 
plans to manage the watershed for values important to the community.  
 
The PFC methodology recognizes four categories of stream functionality:  
1) Proper Functioning Condition 
    A riparian-wetland area is considered to be in Proper Functioning Condition when 

adequate vegetation, landform, or large woody material is present to: 
1. Dissipate stream energy associated with high waterflows, thereby reducing 

erosion and improving water quality; 
2. Filter sediment, capture bedload, and aid floodplain development; 
3. Improve flood-water retention and ground-water recharge; 
4. Develop root masses that stabilize streambanks against cutting action; 
5. Develop diverse ponding and channel characteristics to provide the habitat and 

the water depth, duration, and temperature necessary for fish production, 
waterfowl breeding, and other uses; 

6. Support greater biodiversity.       
 

 2) Functional-At Risk 
Riparian-wetland areas that are at least in part in functional condition but an 
existing soil, water, or vegetation attribute makes them susceptible to degradation. 
 

3) Nonfunctional 
Riparian-wetland areas that clearly are not providing adequate vegetation, 
landform, or large woody material to dissipate stream energy associated with high 
flows and thus are not reducing erosion, improving water quality, etc. 
 

4) Unknown 
Riparian-wetland areas that managers lack sufficient information on to make any 
form of determination. 
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Stream Reaches 
The assessment area was stratified by defined segments (reaches) of stream that share 
common processes and attributes. A total of 21 reaches were defined and assessed. While 
exceptions to these common processes and attributes exist within each reach, they are 
limited in nature and not large enough to create additional reaches. All reaches were 
numbered sequentially as encountered traveling upstream and tied to a GPS waypoint or 
prominent landmark for map reference. 
 
The Rosgen channel type for each reach is based on the Rosgen classification system 
(Rosgen, 1996) and the team’s estimate of the potential for the reach. Rosgen channel 
types are delineated in Table 2 and on the PFC checklist in Appendix 1 for each reach. 
The Rosgen channel type is based on the valley form, geology, and gradient that should 
occur if the stream were allowed to reach its full potential (See Appendix 5, Rosgen 
channel types). Changes in potential channel type are a primary criterion for reach 
delineation followed by recognizable changes in present channel characteristics and 
vegetation that are often associated with management practices or varying ownerships. 
 
III. Findings 
Streams were broken into reaches based on PFC assessment methodology. Most reaches 
ranged from functional with upward or no apparent trend to proper functioning condition. 
Some reaches were found to be FAR with a downward trend. No reaches were found to 
be NF. Vegetation components are present in all stream reaches not at PFC that, with a 
change in livestock management, will allow them to progress to an upward trend.  
 
The team determined that 10.06 miles (43.8%) of the streams assessed were in Proper 
Functioning Condition (PFC), 1.45 miles (6.3%) were Functional-At Risk (FAR) with an 
upward trend, 10.15 miles (44.1%) were Functional-At Risk with no apparent trend, and 
1.34 miles (5.8%) were FAR with a downward trend. No reaches were found to be non-
functional. 
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Table 1. PFC Summary Determinations 

Reach PFC Determination Trend * Waypoints Miles 
Bowery Cr., R 1 Proper Functioning * 2, 12, 3 3.21 
Bowery Cr., R 2 Proper Functioning * 3, 11 0.60 
Bowery Cr., R 3 Functional – At Risk Upward 11, 10 0.55 
Bowery Cr., R 4 Functional – At Risk  Upward 10, 6, 9, 7, 8 0.90 
Big Lake Cr., R 1 Proper Functioning * 15, 27 0.56 
Big Lake Cr., R 2 Proper Functioning * 27, 17 0.97 
Big Lake Cr., R 3 Functional – At Risk Not apparent 17-20, 25, Mrk 156 3.64 
Big Lake Trib. 1, R 1 Proper Functioning * 21 0.27 
Big Lake Trib. 2, R 1 Functional – At Risk Not apparent 25, 22, 24 0.26 
Big Lake Trib. 2, R 2 Functional – At Risk Not apparent 23, 24 0.26 
Big Lake Trib. 3, R 1 Functional – At Risk Downward Mrk 156 0.76 
Up. E. Fk. Salmon, R 1 Functional – At Risk Not apparent 28-32 3.96 
Up. E. Fk. Salmon, Trib. 1, R1 Functional – At Risk Downward 33 0.44 
Up. E. Fk. Salmon, Trib. 2, R 1 Functional – At Risk Not apparent 34 0.32 
Holman Cr., R 1 Proper Functioning * 35 0.27 
Holman Cr., R 2 Proper Functioning * 36 1.83 
Holman Cr., R 3 Proper Functioning * 37, 38 1.53 
Holman Cr., R 4 Proper Functioning * 46 0.82 
Coal Camp Cr., R 1 Functional – At Risk Not apparent 41, 43, 44 1.15 
Coal Camp Cr., Trib., R1 Functional – At Risk Downward 42 0.14 
French Cr. R 1 Functional – At 

Risk 
Not apparent 44 0.56 

* The PFC protocol requires that trend ratings only be given to reaches that are 
functional-at risk. Reaches that are rated PFC do not receive a trend rating. Trend in the 
PFC context means to be moving toward or away from reaching Proper Functioning 
Condition. 
 
Physical Watershed and Stream Function 
The team focused on the stream network of the Sawtooth NRA in the Upper and Lower 
East Fork Salmon River C and H Allotment watersheds. While stream function provides 
an insight to watershed function, it cannot be used as a surrogate for a comprehensive 
watershed assessment.  The team was, however, able to observe a good portion of the 
upland watershed and found no indicators of anthropogenically caused upland watershed 
impairment.  
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The streams assessed in the Upper and Lower East Fork Salmon River C and H 
Allotments are predominately moderate to moderately steep Rosgen “B” and “C” channel 
types. Several headwater “A” channels were assessed that were tributary to these “B” and 
“C” channels. The root systems of woody vegetation such as willow and aspen have 
combined with sedge/rush communities found along streams to hold unconsolidated 
cobble and gravel substrates in place. The abundance of shrubs and trees provides large 
woody material (LWM) necessary for channel stability in these streams. LWM 
interlocked with roots of trees and sedges provides energy dissipation essential for 
channel stability. The aspen, willow/sedge/rush community is the expected potential 
along many of these stream reaches.  
 
Streams assessed were found to be FAR in more than half of the reach miles. A smaller 
portion of the FAR reaches (4.7 miles) may be largely caused by the natural debris flows 
from steep unconsolidated talus and alluvium slopes in tributaries to the Upper East Fork. 
Thunderstorms or rain on snow events periodically transport excess sediment into 
portions of the drainage. This sediment forms in-channel deposits that force energy to the 
banks and result in bank failures. These areas would naturally cycle between FAR and 
PFC at a faster rate than streams lacking these natural debris flow inputs. The remainder 
of the FAR segments are believed to be related to the cumulative impacts of beaver 
colony loss and historical livestock use. They are now being maintained in that condition 
by present livestock, recreational stock, and wildlife use. 
 
Early trapping of beaver and resulting failure of some dams lowered water tables and  
undoubtedly began to stress some of the hydrophitic vegetation. Livestock numbers in the 
early settlement days were often many times greater than is presently found and this 
further stressed riparian plant communities. In the period between 1890 and 1915 many 
streams had already begun to cut down. Additional control of livestock since the early 
1900s generally resulted in considerable improvement of upland conditions. Riparian 
areas, however, did not see the same level of improvement. Although it is apparent that 
beaver had re-colonized most of the streams, they have disappeared once more.  Big 
game numbers and recreational stock use (pack animals) have also increased since the 
early 1900s. 
 
Healthy riparian areas can sustain substantial grazing use with proper management 
without losing soil stability and plant productivity. However, even minimal grazing in 
degraded areas can maintain that condition and will prevent recovery without special 
attention to timing, intensity, frequency and duration of use. PFC riparian areas may well 
be able to sustain present livestock and big game use. With present management 
techniques, FAR reaches appear unable to achieve an upward trend that will lead to PFC.  
 
Stream segments that are currently in PFC are generally in steeper valley bottom types 
that both livestock and big game tend to use as travel corridors but do not concentrate in 
for long periods of time. 
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Reach Descriptions 
 
Table 2. Stream Reach Characterization 

Stream Name Reach Rosgen  
Channel Type 

Potential Riparian Community Types 

Bowery Creek 1 B3 Aspen, Willow/ Sedge/Rush* 
Bowery Creek 2 C4 Willow/ Sedge/Rush* 
Bowery Creek 3 B4-B5 Conifer, Willow/ Sedge/Rush* 
Bowery Creek 4 B3 Conifer, Willow/ Sedge/Rush 
Big Lake Creek 1 C4-C5 Willow/ Sedge/Rush* 
Big Lake Creek 2 B3-B4 Aspen, Willow/ Sedge/Rush* 
Big Lake Creek 3 B4-C4 Willow/ Sedge/Rush* 
Big Lake Trib. 1 1 A3 Aspen, Willow 
Big Lake Trib. 2 1 B3-B4 Aspen, Willow/ Sedge/Rush* 
Big Lake Trib. 2 2 A3b Aspen, Willow/ Sedge/Rush 
Big Lake Trib. 3 1 B3 Willow/ Sedge/Rush* 
Up.E Fk Salmon R. 1 C3-C4 Cottonwood, Alder, 

Willow/Sedge/Rush 
UpE Fk Salmon Trib. 1 1 Lentic/A3 Willow/Sedge/Rush 
UpE Fk Salmon Trib. 2 1 A3 Willow/ Sedge/Rush 
Holman Creek 1 B3-B4 Conifer, Aspen, Alder, Willow 
Holman Creek 2 B3 Aspen, Alder, Willow/Sedge/Rush* 
Holman Creek 3 B3 Aspen, Alder, Willow/Sedge/Rush* 
Holman Creek 4 A3 Conifer, Willow, Aspen 
Coal Camp Creek 1 B3 Conifer, Willow, Aspen* 
Coal Camp Trib. 1 1 Lentic Willow/Sedge/Rush 
French Creek 1 B3 Aspen, Willow/Sedge/Rush 
* Indicates beaver influenced reach 
 

Bowery Creek 
Four distinct reaches were delineated for the Bowery Creek assessment. The dominant 
riparian communities include aspen and willow/sedge/rush. Conifer communities border 
the stream in some sections of the upper two reaches. All communities were found to be 
relatively stable at this time. 
 
PFC Assessment Bowery Creek Reach 1  
Bowery Creek Reach 1 extends from the confluence with the Upper East Fork Salmon 
River to WP 3. The stream is confined to a steep canyon with a moderate gradient, 
moderate sinuosity, and narrow to moderate floodplain consistent with a Rosgen “B” 
channel type. Cobble, large wood, and landform are the primary controlling factors in this 
reach. Riparian vegetation potential is mixed aspen and willow with small patches of 
sedge/rush communities. Toe slopes are occupied primarily by aspen stands. Reach 1 has 
been extensively modified by beaver activity. Beaver have harvested numerous aspen and 
willow to build dams. The beaver are no longer present and their dams have breached 
during the last decade, leaving willow/sedge communities where ponds once existed. 
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Beaver have cut aspen stands that are now regenerating near the old dams for a distance 
of 100 feet upslope. The stream is rated PFC in spite of the lower aesthetic quality caused 
by the breached beaver dams, occasional eroded banks, and cut trees. 
  
PFC Assessment Bowery Creek Reach 2 
Bowery Creek Reach 2, WP 3 to WP 11, is comprised of a moderately wide valley with a 
moderate Rosgen “C4” stream channel. The riparian potential community is a 
willow/sedge/rush type. Sedge meadows now occupy the breached, sediment-filled 
beaver ponds. Hedges of willow grow from the old dams and occupy the length of the 
valley. A staircase of cross-valley willow hedges can be viewed from the upstream end of 
the reach. The reach is in PFC near its ecological potential. 
 
PFC Assessment Bowery Creek Reach 3 
Bowery Creek Reach 3, WP 10 to WP 11, is confined to a relatively narrow canyon with 
a moderate gradient, moderate sinuosity, and narrow to moderate floodplain consistent 
with a Rosgen “B” channel type. The potential community type is willow/sedge/rush. 
Willow are present, but not abundant, throughout most of the reach. The stream is 
vegetated by a narrow string of sedge/rush meadow and conifer communities. The stream 
is recovering from past grazing. The willow/sedge/rush meadow communities in Reach 3 
are, in spots, partially occupied by weak-rooted upland species. The sedge/rush plants are 
not vigorous in some sections of the meadows. Some woody material is present in the 
stream where the conifer communities dominate, but LWM is generally deficient where 
the stream has incised in the past. The reach was rated as FAR with an upward trend. 
 
PFC Assessment Bowery Creek Reach 4 
Bowery Creek Reach 4, WP 7 to WP 10, is comprised of sedge/rush meadow and Rosgen 
“B” channel type stream sections. The reach is a complex of alternating vegetation 
community types. The potential vegetation community is alternating sections of conifer, 
willow/sedge/rush. Conifer communities occupy some middle and upper middle sections 
of the reach and provide LWM. The lower section of the reach is interrupted where the 
stream is incised through a sedge/rush meadow community. The incised stream sections 
show signs of recovery but are deficient in vegetation. These incised stream sections have 
lost the ability to store water in the surrounding floodplain. Long-term grazing by 
livestock, deer, elk, and moose has slowed recovery of this reach. Livestock used by the 
recreational hunting camp have created heavy localized riparian impacts in the area of the 
camp. The meadow sections located in the upper portion of the reach are functioning 
properly. The reach, however, was rated overall at FAR with an upward trend. 
 

Big Lake Creek 
The Big Lake Creek assessment is composed of three mainstem reaches and four 
tributary reaches. All three mainstem reaches have been extensively influenced by 
beaver.  
 
Big Lake Creek Reach 1 
Big Lake Creek Reach 1, confluence with Jimmy Smith Lake to WP 27, is a low gradient 
Rosgen “C” and “B” channel in a wide valley bottom. The potential community type is 
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willow/sedge/rush and has achieved its ecological potential. The only active beaver 
community observed by the team was found in this reach near Jimmy Smith Lake. 
Several large beaver dams were being actively maintained. The lower sections of the 
reach were flooded by the dams and the water table was saturated throughout most of the 
reach. Beaver channels were active throughout the marshland. The reach was rated PFC. 
 
Big Lake Creek Reach 2 
Big Lake Creek Reach 2, WP 17 to WP 27, is a moderate gradient Rosgen “B” channel 
type in a moderately narrow valley. The potential community is aspen, 
willow/sedge/rush. The woody plants provide LWM in sufficient quantities to provide 
stream energy dissipation. Several decades ago the reach was used by beaver. Old 
breached dams exist but no beaver are currently active in the reach. Willow are abundant 
because their roots are still able to tap into the lowered water table. The sedge/rush 
portion of the community has shrunk to the margins of Big Lake Creek and other 
remaining wet areas.  The loss of beaver dams has lowered the water table; consequently, 
upland species such as blue grass now inhabit the dryer floodplain at the base of the 
willow clumps. The reach was rated to be in PFC, but it is not at full ecological potential 
due to the loss of site conditions provided by an active beaver community. 
 
Big Lake Creek Reach 3 
Big Lake Creek Reach 3, WP 17 to confluence of Tributary 3, is a moderate gradient 
Rosgen “B” and “C” channel type in a moderately wide valley. The potential community 
is aspen, willow/sedge/rush. The woody plants provide LWM in sufficient quantities to 
provide stream energy dissipation. Several decades ago the reach was used extensively by 
beaver. Old breached dams exist but no beaver are currently active in the reach. Willow 
are abundant and vigorous as their roots are still able to tap into the water table. The 
sedge/rush portion of the community has shrunk to the margins of Big Lake Creek and 
other remaining wet areas. The loss of beaver dams has lowered the water table; 
consequently, upland species such as blue grass now inhabit the dryer floodplain at the 
base of the willow clumps. Utilization of Reach 3 by deer, elk, moose, and cattle is 
extensive. The stream banks are impacted by animals crossing the channel and feeding 
along the banks. The sedge/rush community is not vigorous along many portions of the 
stream bank due to a lowered water table and ungulate impacts. The reach was rated as 
FAR with no apparent trend. Loss of the beaver community and the extensive ungulate 
impacts on stream banks prevent an improving trend. 
 
Big Lake Creek Tributary 1, Reach 1 
Big Lake Creek Tributary 1, Reach 1, WP 21 to WP 25, is a moderately steep Rosgen 
“A” channel type in a relatively narrow canyon. The potential community type is large 
aspen and willow. Vigorous large aspen and willow dominate the reach and the tributary 
is densely covered by late successional stage vegetation. No ungulate impacts were 
observed in the riparian zone. The steep terrain, dense vegetation, and abundant LWD 
limit animal access. The reach is rated PFC at or near ecological potential. 
 
Big Lake Creek Tributary 2, Reach 1 
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Big Lake Creek Tributary 2, Reach 1, WP 24 to WP 25, is a moderate gradient Rosgen  
“B” channel with a moderately wide floodplain. The potential plant community type is 
aspen, willow/sedge/rush. The majority of the reach has sufficient vegetation is well 
stabilized, but some sections have been damaged by ungulates. In these areas this has 
caused channel widening and loss of riparian plants needed to stabilize the banks. Most 
of the reach is well vegetated and stable with aspen and willow.  The colonizer species, 
brook grass, has replaced sedge/rush communities in sections widened by grazing 
impacts. There is evidence of old beaver dams in this reach. The reach is rated FAR with 
no apparent trend. 
 
Big Lake Creek Tributary 2, Reach 2 
Big Lake Creek Tributary 2, Reach 2, WP 23 to WP 24, is a moderately steep gradient 
Rosgen “A3b” channel type. The channel has been deeply incised. A debris torrent that 
swept down the channel has created a debris fan at the lower end of the reach. The plant 
community type is aspen, willow/sedge/rush. The incised channel is poorly colonized by 
riparian species and ungulate use is preventing recovery. The channel is intermittent in 
sections. Species necessary for recovery are present but bank cover is inadequate. Conifer 
communities are located along the valley slopes, but LWM needed to dissipate energy is 
deficient. The reach is only slightly above non-functional but has enough attributes to 
warrant a rating of FAR with no apparent trend. Livestock trailing and grazing has 
heavily impacted this reach over a long period. 
 
Big Lake Creek Tributary 3, Reach 1 
Big Lake Creek Tributary 3, Reach 1, Confluence with Big Lake Creek to Mrk 156, is a 
moderate gradient stream with a Rosgen “B” type channel. The stream is located in a 
moderately wide valley. The potential vegetation community type is willow/sedge/rush. 
The plant community is stressed by lack of sufficient moisture. The reach was once a 
meadow that stored water. A stream has incised through the meadow and drained it. The 
meadow was probably created long ago by beaver. Management changes are needed in 
livestock grazing practices to restore the water holding capacity of the meadow. The 
reach was rated FAR with a downward trend. 
 

Upper East Fork Salmon River 
Upper East Fork Salmon River Reach 1 
Upper East Fork Salmon River Reach 1, Bowery Guard Station to WP 32, is a moderate 
gradient stream with a Rosgen “C3” and “C4” channel type. The potential vegetation 
community is cottonwood, willow/sedge/rush. The river in this reach is overloaded with 
sediment coming from several natural sources outside the assessment area. These areas, 
Ibex Creek and the Upper East Fork above the confluence with Ibex Creek, are producing 
heavy sediment loads. The overload is causing bank instability. Many mid-channel bars 
are forming in this reach and farther down the river. The team observed the river during 
daily travel and concluded that the same situation exists outside the assessment area from 
the Bowery Guard Station downstream to Spar Canyon (15 miles). The excess sediment 
needs to move through the system before the channel can deepen and narrow. Excessive 
channel braiding is occurring because the bedload is occupies channel capacity and forces 
the flow to find other avenues of relief. There is evidence of colonization by willow and 
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cottonwood communities for the length of the river, but it is too early to determine 
whether the riparian zone will begin to narrow the river again.  Ungulate use of the 
assessed reach was not believed to be causing any measurable impacts to the river. The 
reach was rated FAR with no apparent trend. 
 
Upper East Fork Salmon River Tributary 1 
Upper East Fork Salmon River Tributary 1, WP 33, is a sedge/rush meadow community 
type with a small Rosgen “A” type source stream draining into it. The meadow occupies 
a wide flat at the base of a ridge that is drying and shrinking. The sedges are not vigorous. 
A small headcut is developing due to heavy grazing pressure. The “A” channel at the 
head of the meadow has several headcuts that are working their way upstream. Periodic 
debris torrents have flushed wood and sediment from the headwaters onto the alluvial fan 
that this stream channel flows across before it enters the meadow. The stream is 
colonized with a sedge/rush community that is being overgrazed. The reach is rated FAR 
with a downward trend. Hoof action and excessive grazing are causing a downward 
trend. 
 
Upper East Fork Salmon River Tributary 2 
Upper East Fork Salmon River Tributary 2, WP 34, is a moderately steep Rosgen “A” 
channel that acts as a transport reach for sediment and LWM during periodic debris 
torrents. It is a natural sluiceway on an alluvial fan at the outlet for a steep, narrow 
Rosgen “A” channel that drains a wooded canyon. The potential community type is 
willow/sedge/rush. The channel is currently stable with abundant riparian and upland 
vegetation growing along it in a narrow fringe. The channel will be destabilized during 
the next event that sluices material from the mountain. The reach is rated FAR with no 
apparent trend. The debris torrents that periodically flush down the channel are 
considered natural and outside the control of land managers. 
 

Holman Creek 
Holman Creek Reach 1 
Holman Creek, Reach 1, confluence to WP 36, is a moderately steep Rosgen “B3” and 
“B4” type with cobble and gravel substrate in a narrow, moderately steep valley bottom. 
LWM is abundant in the stream and the surrounding forest provides an adequate source. 
The potential community type is conifer, willow, and aspen. The reach was rated PFC 
near its ecological potential. 
 
Holman Creek Reach 2 
Holman Creek, Reach 2, WP 36 to WP 37, is located in a moderately wide valley with a 
moderate gradient. The Rosgen “B3” channel has been modified by beaver activity.  The 
community type is aspen, alder, willow/sedge/rush. The alder have been killed by a virus 
and few re-sprouts are present. The aspen have been heavily harvested by beaver and re-
sprouts are one to three feet tall. Although aspen may become the dominant species, the 
willow/sedge/rush community will dominate the reach for several decades. Beaver have 
abandoned the reach. Their dams are well constructed and still function to dissipate 
energy and hold water. However, they are beginning to deteriorate and will soon fail. 
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Erosion from the dam failures is expected to be minor. This may dry out some of the 
sedge meadows and floodplain in the future. The reach was rated PFC. 
 
Holman Creek Reach 3 
Holman Creek, Reach 3, WP 37 to WP 46, is a moderately steep Rosgen “B3” stream. 
The community potential is conifer, aspen, willow/sedge/rush. Conifers line the riparian 
zone and provide LWM input to the channel. The reach has abundant LWM in the 
channel and riparian zone. The coarse rock of the stream bed combined with tree roots 
and some sedges and grass provide a functional riparian zone. Some hoof action is 
impacting soft banks in sections of the reach.  Sedges/rushes along the banks could 
increase but they are not the dominant plant community holding the reach together. 
Sedge/rush communities are normally less vigorous under the shade of a dense forest 
canopy. The Reach is rated PFC. 
 
Holman Creek Reach 4 
Holman Creek, Reach 4, WP 46 to headwaters, is a relatively steep and narrow Rosgen 
“A3” channel. The stream is confined by a narrow, steep valley form. The coarse rock, 
LWM, and tree roots combine to confine the stream. The potential community type is 
conifer, aspen, willow. The over-story is comprised of conifer forest. Deciduous species 
are present in the understory and contribute to stability. Access for livestock is limited by 
steep terrain. The reach was rated PFC near its ecological potential. 
 

Coal Camp Creek 
Coal Camp Creek Reach 1 
Coal Camp Creek, Reach 1, WP 41 to WP 44, is a narrow, moderately entrenched 
Rosgen “B3” channel. The stream is located in a moderately wide valley form. The 
potential community type is conifer, aspen, willow/sedge/rush. The channel is stabilized 
by coarse cobble but has numerous erosion areas along the banks. Sections of the reach 
are under a dense forest canopy that shades the sedge/rush community and reduces their 
abundance and vigor. Ungulate hoof impact on the banks has reduced the vigor of the 
sedge/rush community and widened the channel. The reach is rated FAR with no 
apparent trend. 
 
Coal Camp Creek Tributary 1, Reach 1 
Coal Camp Creek Tributary 1, Reach 1, WP 42, is a meadow that drains into Coal Camp 
Creek. The community type is sedge/rush. This reach is a lentic (standing water) 
environment with no stream channel. The plant community shows signs of stress. The 
plants have low vigor and the perimeter of the meadow show signs of shrinkage. A small, 
dry headcut stream connects the meadow to Coal Camp Creek. The reach is rated FAR 
with a downward trend. 
 

French Creek 
French Creek Reach 1 
French Creek, Reach 1, WP 44 to WP 45, is a narrow, moderately entrenched Rosgen 
“B3” channel. The stream is located in a moderately wide valley form. The community 
type is conifer, aspen, willow/sedge/rush. The channel is stable due to its coarse cobble 
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bottom but has numerous erosion areas along the banks. Sections of the reach are under a 
dense forest canopy that shades the sedge/rush community and reduces their abundance 
and vigor. Ungulate hoof impact on the banks has reduced the vigor of the sedge/rush 
community and widened the channel. The reach is rated FAR with no apparent trend. 
 
IV. Conclusions 
 
Geomorphology 
The streams of the Sawtooth NRA are situated in a relatively “young” and actively 
eroding mountain range. The Sawtooth Mountains are eroded by the periodic severe 
intermountain region weather. Frequent thunderstorms, rain-on-snow, and other high  
run-off events deliver episodic high sediment loads to the streams and valleys. The East 
Fork Salmon River and several of its tributaries were found to be heavily overloaded with 
sediment. Natural storm events impacting the highly unstable geologic structure are 
believed to be the source of the overload. 
 
Both Ibex Creek and the East Fork Salmon River Reach above 1 are delivering more 
bedload than the river can annually transport.  Consequently, the entire river channel is 
highly unstable. River banks both inside and outside the assessment area are being 
severely eroded, the channel is widening, and the collapsing banks are adding to the 
sediment load. Unvegetated mid-channel bars and point bars in the river are unmistakable 
indicators of sediment overloading.  
 
The team observed anthropogenic modification of sections of the river riparian 
communities below Reach 1. These human impacts have influenced the capability of the 
stream/riparian zone to resist erosion. However, the overwhelming sediment loads being 
delivered by the headwater sources far outweigh anthropogenic modifications of the 
riparian zone at this time. Even the most robust riparian communities, which are present 
along some sections of bank, are unlikely to withstand the erosive river forces created by 
this level of sediment overloading. The East Fork of the Salmon River must move this 
load of sediment out of the system before vegetation can reestablish and bank stability 
returns.  
 
The vegetation community along the banks of the East Fork of Salmon River from 
Bowery Guard Station to Spar Canyon has many age classes of cottonwood, alder and 
willow. The varied distribution and age classes indicate a continual regrowth following 
events that change the channel and the available areas on the floodplain that can be 
successfully colonized. As river banks erode, the riparian communities are being 
repeatedly lost. The age distribution of cottonwood trees along the main river indicate 
episodes may occur in 10-20 year cycles. Additional investigation using aerial photos and 
weather records may reveal the sources, magnitude of delivery, and frequency of these 
events.  
 
Water  
Adequate water quality and quantity are essential to both maintenance of the ecosystem 
and for human uses in the Sawtooth National Recreation Area. The team believes that 
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water quality was generally good based on the general health of aquatic plants. However, 
some potential natural water storage areas have been diminished since European 
settlement due to anthropogenic activities. The removal of beavers by early fur trappers 
and subsequent intense grazing by large numbers of livestock in the late 1800s, coupled 
with a change in weather pattern during that period, caused many streams throughout the 
west to incise. The incision of streams in the Sawtooth has desiccated some former 
floodplains. Tributary 2 and 3 of Big Lake Creek were examples of this condition. 
Sedge/rush communities along some reaches the team visited have been impaired or lost 
to upland species colonization. The potential exists through management changes to 
recover lost water storage capacity that will increase riparian communities and forage for 
wild and domestic animals. Increased floodplain storage will improve late-season flows 
and moderate peak flow run-off. 
 
Beaver 
The Sawtooth Mountains have many valleys that have been extensively modified by 
beaver activities. The team found that beaver strongly influenced the riparian function in 
two-thirds of the riparian zone miles assessed. Beaver dams constructed over several 
thousand years have created moderate to broad alluvial valleys that extend for many 
miles. Big Lake Creek is an example of an extensive valley and riparian community that 
exists as a result of beaver activities. Reaches of Bowery, Holman, and Coal Camp creeks 
also exhibit significant beaver modification. 
 
The team found little evidence of beaver activity occurring during the last 5-10 years. 
The only active beaver colony was observed at the confluence of Jimmy Smith Lake and 
Big Lake Creek. The abandonment of beaver valleys throughout the area has created a 
change in the ecosystem. Willow/sedge/rush communities have changed to willow, 
upland forbs, grass communities. The water table that was maintained by active beaver 
dams has dropped in the beaver valleys and the rich riparian water-dependent plant 
communities have begun to retreat. Loss of beaver dams and activities that previously 
maintained a higher water table is a contributing to the encroachment of dry site species. 
Willow and aspen remain because they have well-established root systems that can tap 
into the lower water table. 
 
The riparian communities that formerly were beaver habitat have adequate or abundant 
food resources for reintroduction of the species. Willow, alder, aspen, and cottonwood all 
provide adequate building material and food. Sedge/rush communities provide a 
substantial part of the beavers’ food resources. Researchers have found that 
approximately 18 acres of woody plants (willow, aspen, alder, cottonwood) are needed to 
sustain beaver populations. The team found it puzzling that all the streams visited were 
abandoned when conditions appear to be favorable to support beaver. 
 
Ungulate Use 
Streams visited by the team all had some level of ungulate use. Moose, deer, elk, 
antelope, and cattle were all observed during the assessment. A legacy of channel 
incision caused by turn-of-the-century grazing still exists. In many streams the loss of 
beaver may have resulted in greater impacts by livestock and wild ungulates than would 
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have otherwise occurred. The drying of beaver valleys enabled ungulates to forage freely 
in boggy areas they formerly avoided.  
 
The low vigor of sedge/rush communities in some meadows indicates that high intensity 
or duration of use has prevented adequate plant recovery before the end of the growing 
season. In some reaches this has led to willow/sedge/rush communities having been 
encroached upon by upland species.  
 
It was the team’s conclusion that unacceptable impacts on the riparian zones that 
currently are FAR with a downward or no apparent trend could be corrected, in large 
part, by employment of different livestock management strategies. Most areas (if not all) 
do not need to be excluded from grazing. However, excessive grazing in concentrated 
areas should be replaced with movement of livestock that is timed to allow plant growth 
and recovery.  
 
Increasing the number of pastures or rotating use areas within a pasture can effectively 
distribute livestock more evenly between upland and riparian areas while reducing the 
duration of use in any one area and allowing sufficient recovery periods. Fence for 
additional pastures is expensive to construct and maintain but effective if moves are made 
timely and pastures cleaned of livestock. Two strand, high tensile electric fence is often 
an effective alternative to traditional barbed wire in forested environments if it is located 
where it does not conflict with recreational uses. Rotation of use within existing pastures 
can also be accomplished with frequent, effective riding and livestock placement 
techniques as described by Steve Cote (Stockmanship, 2004) or with a combination of 
riding and low moisture block supplement such as Crystalix™. Off-site water 
development should also be considered. Cattle often prefer to drink clean water from a 
trough rather than negotiate the banks of a creek even when the trough is placed 
relatively close to the creek.  Implementation of these practices almost always leads to 
better livestock weight gain, increased forage production, and improved wildlife habitat. 
 
Depletion of riparian plant communities by excessive grazing strongly affects water 
storage capacity and the late-season water production capability of the Sawtooth NRA 
Upper and Lower East Fork Salmon River C and H Allotments. Improving riparian 
communities will increase water storage and late-summer water availability in many of 
the streams assessed.   
 
Monitoring 
Monitoring of the plant communities must focus on those species or community types 
necessary to maintain or recover the function of the riparian zone. It is essential to 
monitor woody species in streams where willow, aspen, alder, and cottonwood are 
dominant. The browsing of stabilizing shrub and tree species by domestic and wild 
ungulates can prevent maintenance and recovery of the riparian woody plant community 
by limiting recruitment of young plants.  Stabilizing sedge/rush communities requires 
monitoring in meadows and open stream types. In some areas bank alteration is more of 
an impact on recovery than grazing use of the stabilizing vegetation and requires some 
type of monitoring where and when appropriate. 
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Annual use on vegetation and bank alteration by ungulates are short-term indicators that 
must be tied to longer term trend studies to be evaluated correctly.  Use by livestock must 
be differentiated from that of wildlife and recreational stock use to correctly evaluate the 
effectiveness of the livestock management strategy employed versus other uses. 
 
In many areas, recently, the use of annual stubble height requirements on herbaceous 
riparian vegetation has been employed as the primary indicator of livestock use and 
impacts.  Stubble height monitoring can be a useful monitoring tool when used correctly 
but unfortunately is often misused.  The newly released University of Idaho Stubble 
Height Report (University of Idaho Stubble Height Review Team, 2004) provides 
excellent general guidance on the use of this tool and suggests other indicators where 
stubble height measurement is not appropriate.  The PFC assessment presented here 
should provide a baseline from which to develop locally tailored protocols for monitoring 
that are consistent with the cited report recommendations. 
 
V. Recommendations 
1. Determine the extent of natural events on river function by: 

a. Conducting a review of aerial photos to identify the sources of sediment 
overloading the East Fork Salmon River.  

b. Correlating weather events and aerial photo records to identify frequency and 
magnitude of storm events causing debris torrents. 

2. Consider reintroduction of beaver where they have previously been hydrologic 
modifiers. 

3. Modify grazing practices to put all riparian communities currently FAR on an 
improving trend. 

4. Develop appropriate riparian monitoring plans that target key plant species and the 
levels of utilization essential for the maintenance and/or recovery of these woody and 
herbaceous plant communities.  
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