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Introduction 
Watershed Analysis  
Watershed analyses are intended to develop a scientifically based understanding of the interaction of 
process and landscape patterns within the watershed to serve as a guide for the type and priority of future 
restoration and management activities.  Watershed analyses are also used as a tool for subsequent 
management decisions that rely upon a greater understanding of existing and continuing conditions which 
may or may not be the result of human interaction with the ecosystem.  This document will be used to 
determine strategies for sustaining the assessment area for the future.  NEPA review or regulatory 
prescriptions are not required.  

Watershed analyses are ongoing, iterative, evolving processes.  This is a dynamic document which will be 
revised and updated as new information concerning the analysis area becomes available. Updates for this 
document may include the following types of information: public input advanced through a locally 
organized collaborative process, resource data collected at the project level, monitoring data and analysis 
results, and questions and answers pertaining to clarification of findings and recommendations contained 
in this report. Revisions of this document are warranted when new data and information collected 
indicates important changes in watershed conditions and trends. 

This watershed analysis was intentionally streamlined.  The interdisciplinary team focused on three of the 
six steps contained in Version 2.2 of the Federal Guide for Watershed Analysis (1995).  The 
interdisciplinary team focused largely on describing the existing condition by compiling and analyzing 
available information. Additionally, the interdisciplinary team developed a set of management 
recommendations, intended to guide future planning efforts in the planning area by comparing the 
existing condition of the analysis area to the desired future conditions; identification of the desired future 
condition was largely guided by the planning direction conveyed in the Ochoco National Forest Land and 
Resource Management Plan, as amended by the Regional Forester's Forest Plans Amendment #2, June 
1995 and the Inland Native Fish Strategy, August 30, 1995 (INFISH).  

Ochoco Forest Restorative Collaborative 
The Ochoco Forest Restorative Collaborative (OFRC) began in spring 2012 when Crook County and the 
City of Prineville assembled a group of interested stakeholders “to discuss ways that a collaborative group 
could address past conflicts, forge new agreements, and develop a shared vision for stewardship to sustain 
the Ochoco National Forest and local communities into the future.” Participants included representatives 
from local government, forest industry, environmental and conservation organizations, state and federal 
resource management agencies, and other interests. 

As an initial effort, the group agreed to provide input to the Forest Service’s analysis of the 24,500 acre 
Wolf Creek planning area. In December 2012, the OFRC provided the Ochoco National Forest a 
document entitled, the Collaborative Input to the Wolf Watershed Analysis. This document summarizes 
OFRC input to the Ochoco National Forest’s Wolf Creek watershed analysis process. It contains 
collaboratively-developed descriptions of current conditions, desired future conditions, and management 
recommendations for five broad resource areas in the Wolf analysis area: upland vegetation, aquatics and 
riparian, wildlife, transportation, and socioeconomics. The recommendations developed by the OFRC are 
detailed in the Management Recommendations section of this document and will be considered in future 
forest planning efforts.  For the complete Collaborative Input to the Wolf Watershed Analysis document 
and more details on the OFRC and their involvement in the Wolf Creek watershed analysis see OFCR 
web-link at: https://sites.google.com/site/ochococollaborative/home 
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Wolf Creek Analysis Area Characterization 

Watershed Description and Location 
The Wolf Creek analysis area is located on the south slope of the eastern Ochoco Mountains, south-west 
of Black Canyon Wilderness on the eastern portion of the Paulina Ranger District (see map, figure 1). The 
analysis area ranges in elevation from approximately 3,890 feet to 6,150 feet.  The analysis area covers 
24,506 acres and incorporates three subwatersheds (see map, figure 2) of the Lower Beaver Creek 
watershed; Wolf Creek (15,659 acres), North Wolf Creek (8,830 acres) and part of Drift Canyon-Beaver 
Creek (18 acres). The Lower Beaver Creek watershed drains to the south and east into Beaver Creek, 
which eventually flows into the Crooked River.  These systems are all within the Beaver-South Fork sub-
basin, and the larger Deschutes River basin. The 979,412 acre Beaver-South Fork sub-basin is one of 8 
sub-basins within the 8,953,713 acre Deschutes River basin.  The Deschutes River basin is approximately 
140 miles from north to south.  The Deschutes River is approximately 375 miles in length from its 
headwaters, entering the Columbia River to west of The Dalles near Celilo.  At this point, the Columbia 
River is approximately 190 miles upstream from its confluence with the Pacific Ocean. 

Climate and Vegetation 
The Wolf Creek analysis area experiences a climate typical of Central Oregon. The fundamental driver of 
the region’s climate is the Cascade Mountain Range which acts as a barrier to the movement of Pacific 
moisture into the interior of Oregon. This rain-shadow greatly affects the region’s temperature, moisture 
and ultimately, the Ochoco Mountain’s vegetative potential. Annual precipitation within the analysis area 
ranges from 10 inches at the lower elevations to 27 inches at higher elevations.  

There is a prolonged cool/wet period that typically begins in November and ends in May. Seventy percent 
of the precipitation occurs during this period in the form of snow; above 4,500 feet a snowpack 
accumulates. In spring, this snowpack is the main contributor to stream flow (see Hydrology section). 
Characteristically, an extended hot/dry season occurs from June through October. Episodes of drought 
and temperatures in excess of 90 degrees Fahrenheit are common during this period with relative 
humidity often in the single digits during the latter part of the summer months, particularly during 
August. During these summer months, convective thunderstorms have the capacity to produce short 
duration, high intensity rain events which provide most of the season’s precipitation; dry lightning storms 
are also common in the summer.  

In general, within the analysis area, the upland forest vegetation varies from dry mixed conifer stands at 
higher elevations with combinations of grand fir, ponderosa pine, Douglas-fir, and western larch.  The 
mid elevations transition into mesic sites that are often dominated by ponderosa pine with a component of 
Douglas-fir.  The lower elevations transition from mesic ponderosa pine to xeric ponderosa and 
eventually into western juniper woodlands.  The driest sites at lower elevations support sagebrush and 
western juniper.  Aspect as well as elevation has an effect on site productivity and potential 
vegetation.  Generally, south and west facing slopes tend to be drier than north and east facing 
slopes.  These aspects also tend to have deeper accumulations of soil derived from volcanic ash.  Hence, a 
site on a south facing slope may be able to support only ponderosa pine or juniper while a northerly slope 
at the same elevation is capable of supporting grand fir. 

Hardwood stream vegetation is dominated by mountain alder; however, there are remnant clumps of 
black cottonwood, willow, and quaking aspen scattered throughout the analysis area.  Irrigated pastures 
and agricultural croplands dominate the broad valleys and riparian areas in the private lands at the lower 
elevations. 

  



  

 
 

Land Ownership Distribution 
Approximately 30 percent of the Lower Beaver Creek watershed is comprised of National Forest lands 
administered by the Ochoco National Forest, while 49 percent is privately owned and 20 percent is 
administered by the BLM (Bureau of Land Management). The remaining 1 percent is owned by the State 
of Oregon (see table below).   
Table 1. Ownership of the Lower Beaver Creek Watershed 

Ownership Acres Ownership Percent 

Private 39,900 49% 

US Forest Service 24,529 30% 

BLM 16,106 20% 

State 826 1% 

Total 81,362 100% 

There is 617.9 acres of private inholding within the analysis area on Forest Service lands. 
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Figure 1. Wolf Creek Analysis Area Vicinity Map



  

 
 

 
Figure 2. Wolf Creek Analysis Subwatersheds; Wolf Creek, North Wolf Creek, and Drift Canyon-Beaver 
Creek.  
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Watershed Management Direction 

Ochoco National Forest Management Areas 
The Ochoco National Forest Land and Resource Management Plan, as amended by the Regional 
Forester's Forest Plans Amendment #2, June 1995 and the Inland Native Fish Strategy, August 30, 
1995 (INFISH) provides guidance for the management of lands within the Wolf Creek analysis area.  
The Ochoco National Forest divides the Forest into Management Areas, each with an accompanying 
management emphasis (see table 2 and figure 3).    
Table 2.  Acres by Management Allocation - Wolf Creek Analysis Area 
Management Allocation Acres 
Developed Recreation (MA-F13) 91 
Eagle Roosting Area(MA-F12) 261 
General Forest (MA-F22) 13,002 
General Forest Winter Range (MA-F21) 701 
Old Growth Management Areas (MA-F6) 595 
Summit Historic Trail Partial Visual Retention (MA-F7) 112 
Summit Historic Trail Visual Retention (MA-F7) 322 
Visual Management Corridors Partial Retention (MA-F26) 1,919 
Winter Range (MA-F20)  7,504 
All acreage figures are not exact due to rounding. 

Eastside Screens 
The Revised Continuation of Interim Management Direction Establishing Riparian, Ecosystem, and 
Wildlife Standards for Timber Sales amended the Ochoco National Forest Land and Resource 
Management Plan in 1995. The direction only applies to the design and preparation of timber sales on 
eastside Forests and is often referred to as “Regional Forester’s Forest Plan Amendment #2” or as the 
“Eastside Screens.” The Eastside Screens contain guidelines for management of timber sales in late 
and old structured stands relative to the historical range of variability (ecosystem screen), wildlife 
corridors, snags, coarse woody debris, and goshawk management. All other noncommercial 
vegetative management treatments are exempt from the Eastside Screens. On June 11, 2003, the 
Regional Forester issued supplemental guidance for implementing Eastside Screens. The Regional 
Forester encouraged the consideration of Land and Resource Management Plan amendments in cases 
where the proposed treatments would move landscape conditions towards historic range of variability 
and provide single story late and old structure in the drier ponderosa pine and larch stands.  

Inland Native Fish Strategy 
The Inland Native Fish Strategy (INFISH) was intended to be interim direction to protect habitat and 
populations of resident native fish and to provide for options for management. The INFISH delineated 
RHCAs where riparian-dependent resources receive primary emphasis. These RHCAs include 
traditional riparian corridors, wetlands, intermittent streams, and other areas that help maintain the 
integrity of aquatic ecosystems. These areas will be managed to maintain or restore water quality, 
stream channel integrity, channel processes, sediment regimes, instream flows, diversity and 
productivity of plant communities in riparian zones, and riparian and aquatic habitats to foster unique 
genetic fish stocks that evolved within the specific region. RHCAs run through and overlay other 
allocations (for more details, see Hydrology and Aquatics sections).  



  

 
 

 
Figure 3. Wolf Creek Analysis Area LRMP Management Areas Existing Condition 
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Geology and Soils  
Existing Condition 

Geology 
The analysis area is located on the western corner of the Blue Mountains physiographic province, 
which also includes the Wallowa, Elkhorn and Strawberry mountains.  During the last 60 million 
years before present (Ma), the central Oregon area has been the scene of major episodes of volcanic 
activity interspersed by periods of sedimentation.  Compressional tectonics dominated the Mesozoic 
to early Cenozoic (250 to 50 Ma), raising a northeast trending structure.  The compressional forces 
were from the northwest and southeast.  This compressional trend continued, forming the Blue 
Mountain anticline (uplift) around 35 million years ago.  Extensional forces with local compression 
occurred from mid-Miocene (15 Ma) to the present, deforming and fracturing the brittle young 
basalts. 

Uplift continued along the Blue Mountain anticline, creating angular unconformities between the 
Clarno Formation and the John Day Formation and between the John Day Formation and the younger 
Columbia River Basalt Group. The Picture Gorge Basalt (Tcp) (Middle Miocene -- 15 - 16.4 Ma) is 
part of the Columbia River Basalt Group.  The Monument dike swarm, northeast of the Ochoco 
Mountains, in the John Day basin is considered the source of the lava flows.  The deformation of the 
basalts was apparently continuous throughout the 11 million years of the Columbia River Basalt 
group eruptions. Most tectonic movement ceased between 8 and 10 million years before present. 
Vegetated lineations, drainage development, small scarps, springs, moist areas are the physical traces 
of the movement. Within the past 100,000 years, the present day stream systems developed, mass 
wasting events shaped the slopes, and more recently, within the past 7,000 years, a succession of 
volcanic ash-falls from nearby Mt. Mazama and Newberry Crater carpeted the terrain.  

Transportation and Landslides 
Of the 177 total miles of road, 173 miles are on Picture Gorge Basalt, 3 miles are on Tertiary 
sedimentary rocks and 1.4 miles are on Rattlesnake Tuffs.  Of the 191 miles on the Picture Gorge 
Basalt, 6.7 miles are on dormant landslide terrain. The roads crossing dormant landslide terrain are all 
within Wolf Creek and North Wolf Creek subwatersheds.    

Similar terrain and geology on the northern slopes of Lookout Mountain District to the west have 
exhibited mass wasting events during the past wet winters.  Construction of roads across landslide 
debris has the potential to compact the debris, creating a dam-like feature which could collect water 
upslope, increasing pore water pressure to the point of failure.  Minimizing cuts and fills and 
maintaining adequate drainage are mitigation measures. When the unconsolidated landslide debris is 
saturated, there is a potential for movement with subsurface water flow down slope. The dormant 
landslides which shaped the analysis area were probably active through the past 100,000 years.  They 
were almost certainly triggered by combined tectonic activity and high precipitation.  They naturally 
adjust as the streams cut the toes of the landslide debris and as natural fires, insect and disease 
infestations removed vegetation, allowing increased precipitation to saturate the soils. 

Water Sources  
The Ochoco Mountains are a groundwater recharge area for local aquifers.  Vegetation lineations 
mark cooling fractures and tectonic fault structures in the Picture Gorge Basalts.  These lineations are 
visible on the aerial photographs.  The vegetation is marking surface zones of recharge.  Through the 
years, the available surface water has had increasing demands placed on it.  To reduce the reliance on 
surface water, a forest-wide network of water wells has been proposed to reduce haul and maximize 



  

 
 

water use for range, fire and road construction needs.  The Forest Water Conservation Plan (June, 
1996) has been implemented to reduce impact on surface water sources.  The water sources will be 
used for road construction, maintenance and fire needs.  Morgan Well (D 2.2) and Sugar Creek 
(D2.4) just outside of the analysis area are the water sources adjacent to the analysis area.     

Minerals  
Locatable minerals (gold and mercury) are present within the watersheds to the north, west and east, 
but not within Lower Beaver Creek Watershed.  Salable mineral materials are mined for federal use 
within the watershed.  According to the May 21, 2012 BLM mining claim recordation report, no 
active claims have been recorded in the analysis area.     

Through development of the road system for timber and recreation access within the analysis area, 12 
mineral material sources have been opened over the past four decades.  These sources are primarily 
basalt, andesite and rhyolite.  The temporarily inactive to active rock sources range from pit run to 
crushing quality.  The majority of the mineral material extracted is used for road reconstruction, 
fisheries, riparian and wildlife projects.  Decorative stone and small free use permits are rarely 
requested in this watershed.   

Although mineral material use is not high, it is consistent (see table 3).  The value reflects the fair 
market value cost.  The rock is free to the internal projects.   The nearest commercial mineral material 
source is in Prineville.  The material sources are located in a variety of management areas and cover 
23 acres, <0.1 percent of the analysis area. 
Table 3.  Mineral Material Use for Paulina District 
Year Weight (tons) Value 
2000 4,397 $2,200 
2001 1,698 $849 
2002 1,514 $1,514 
2003 3,117 $2,874 
2004 1500 $1500 
2005 1500 $1500 
2006 580 $145 
2007 800 $352 
2008 120 $60 
2009 530 $284 
2010 716 $358 
2011 10 $5 
Average 
Weight/year 

1,374  
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Soil Resources 
The Wolf and North Wolf Creek subwatersheds are within the Columbia Basin ecological region, 
Blue Mountain physiographic province. The Wolf Creek analysis area is comprised of one main 
Level 4 Ecoregion. The Ecoregion name and number is Major Land Resource Area E-43 (Blue 
Mountains).  The Level 5 Ecoregion name (at the 1/100,000 scale) is called Scab/Stringer Terrain. 
More specifically, the watershed is in the low elevation Scab Stringer (85%) and South Slope Ochoco 
(15%) level 4 Ecoregion for the Ochoco National Forest.    

Scab Stringer Terrain 
The analysis area is characteristic scab stringer country with lithic scabland soils on the plateau 
uplands. These old basal flow surfaces are incised with deep steep-sided drainways. Soils on these 
steep to very steep plateau drainages and lava flow scarps are moderately deep, to very deep on the 
northerly aspects and shallow to moderately deep on the southerly aspects. These drainway soils are 
derived from ash overlying or mixed with colluvium. The drain areas have served to collect wind and 
water eroded ash from the scablands which have lithic soils derived from basalt. These are very 
sensitive areas, especially along the interface between scablands and forested stringer drainways. 
Infiltration in the deep ash soils is rapid to very rapid but very slow on the scablands.  3,981 acres 
(45%) of the North Wolf Creek subwatershed is scabland and 3,701 acres (24%) of the Wolf Creek 
subwatershed is scabland.  The overall scabland acreage for the combined subwatersheds is 7,682 
acres (31%) of the total Wolf Creek analysis area. 

Landtypes 
Soil mapping has been completed for the analysis area; the Soil Resource Inventory (SRI) coverage 
includes lands within the National Forest (NF) boundary and Natural Resource Conservation Service 
(NRCS) data includes lands outside the NF boundary. Most of the land area within the subwatersheds 
is mountainous terrain that has strongly dissected mountain sidelopes and drainways.  

Within the Soil Resource Inventory, the landtype is the basic unit of landscape stratification.  It 
delineates and identifies naturally occurring bodies on the landscape consisting of unique 
characteristic features such as: Soil mantle, bedrock, vegetation, climate, hydrology and landform 
which are significant to management use and interpretations. The major landtypes are the P (75%) 
and Y (21%) landtypes.  Additional minor landtypes are the X (4%) and A (0.7%) landtypes.  An 
acreage summary by major landtype is provided below:   
Table 4. Landtype Acreage in the Wolf Creek Analysis Area 
Landtype Group Acreage Percent of Watershed Parent Material 

P Landtypes  18,230  75 Picture Gorge Basalts 
and Andesites 

Y Landtypes  5115  21 Colluvial Basalts 

 X Landtypes  942  4 Tertiary Basalts 
 A Landtypes  180 0.7 Alluvium-meadows 
 
 
 



  

 
 

P landtypes are found on flatter basalt plateaus and include the majority of the scablands (shallow 
soils) and the stringers (moderately deep to deep soils).  Mixtures of ash and loess characterize these 
soils over basalt bedrock.  Most of the land area in the watershed is scab stringer terrain that typically 
has an average of 30% scabland plateaus dissected by timbered stringers.  Deeper ash soils are 
typically classified as P1, P2, P9, and Y2 landtypes. 

Y landtypes are found on steeper plateaus and escarpment edges and are comprised of mixtures of 
ash and loess over colluviums.  Soil depths vary from north to south aspects.  North and leeward 
aspects have deeper soils.  South aspects typically have shallower soils that contain more rock and 
less ash.  Most alluvial soils (A landtypes) are deep to very deep (greater than 40 in. /102 cm).  The 
remaining land area is shallower ash soils or residual soils derived from basalt parent material. 

Soil Textural Types  
Ash Surface Soils   

When Mazama ash was deposited over the region approximately 6,700 years ago, it is assumed that 
the prevailing winds were from the southwest.  These ash laden winds deposited approximately 1.5 
feet of largely sandy loam, and loamy sand ash over the area.  As a result of subsequent wind and 
water erosion there are varying depths of ash soils throughout the area. The Wolf Creek 
subwatersheds contain approximately 3,217 acres of ash soils having at least 7 inches of surface ash.  
The deepest ash soils occur on the few north and eastern aspects.  The southern and western aspects 
have the least amount of ashy deposits.  Cattle hoof action as a contributor to erosion, particularly 
along streams, is most pronounced along streams with ashy banks.  The thickest ash banks are along 
streams with east aspects.  The streams with south and west aspects often have more rock and clay 
exposed which gives them somewhat more resistance to hoof action.  Soil Resource Inventory 
Landtypes in the Wolf Creek analysis area which are largely ash soils are P1, P2, P9 and Y2.  

Clay Surface Soils 

These are soils with little or no ash capping.  They commonly have clay loam surface A horizons 
quickly grading to heavier clay.  These are generally on south and west facing aspects which are 
hotter and drier than north or east aspects.  These soils are not generally as susceptible to detrimental 
compaction depending on the depth to the smectitic clay which shrinks and swells with each wet and 
dry season.  Surface cracks are common in these soils and they are classified as Vertic intergrades of 
Argixerolls or Haploxererts.  These soils are susceptible to detrimental puddling (destruction of soil 
ped structure) via hoof action and will be susceptible to post holing, plugging and trail erosion during 
wet conditions such as thunder storms or spring thaw conditions.  Sheet and rill erosion is naturally 
higher on southern exposures. This is due in part to slower permeability, infiltration and the common 
presence of vesicular crusting.  Riparian areas, seeps, springs and scablands often contain this type of 
soils, especially in exposed banks or on southern aspects.  Some Soil Resource Inventory landtypes in 
the Wolf Creek analysis area which have shallow ash caps and clay closer to the surface are P3, P5, 
P54, X8, Y1, Y3 and Y4. 

Soil Impacts and Detrimental Soil Conditions  
Beaver removal: Historically, beaver facilitated the functional nature of these riparian systems by 
slowing the flow, increasing roughness, trapping sediment, storing water, providing pool habitat and 
maintaining riparian hardwood associations.  
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Livestock: Severe impacts to effective ground cover, bank stability, infiltration have resulted in high 
levels of sheet/rill erosion and channel erosion. The main-stem of Wolf Creek, along with its major 
tributaries, has been severely impacted by livestock disturbance. Hydric soils have been drained and 
the drainage has been channelized. As a result, in areas that were formerly hydric soils, large amounts 
of sediment have been transported and lost from these zones.  

Water Developments: There are approximately 21 existing water developments located on Forest 
Service managed lands in the Wolf Creek analysis area; these water developments are comprised of 
both springs and ponds.  Each water development is estimated to include approximately one acre of 
land immediately adjacent to the development that has detrimentally impacted soils associated with 
livestock use of the development.  Impacts include compacted, displaced, post holed/plugged and 
exposed soils; these areas are generally denuded of vegetation.  The estimated acres of detrimentally 
impacts soils associated with the existing developments is approximately 21 acres or 0.0009 percent 
of the Wolf Creek analysis acres associated with grazing allotments.   

Fencing: Within the analysis area, existing miles of fencing is approximately 46.5 miles. Primary 
impacts from fencing are associated with the use of motorized vehicles- ranging from OHVs to 
pickups to transport materials from roads to the site of the construction.  Soil compaction and 
displacement is limited to areas where vehicles were driven.  Assuming a 10-foot wide road, one mile 
of fence would result in approximately 1.2 acres of soil experiencing detrimental soil impacts.  
Estimated disturbance from 46.5 miles = (46.5 mi ×1.2 ac/mi= 55 acres)   

Logging Activities: In the Wolf Creek analysis area, it is estimated that 14,366 acres (out of a total of 
16,311 acres) of upland forest have been harvested since 1950. Of this acreage, approximately 1,812 
acres (7 percent) are estimated to be in a detrimental soil condition (mostly detrimentally compacted 
or displaced). At the 10 percent compaction level, significant changes in runoff and timing of peak 
flows can occur.  

Roading Impacts: Within the analysis area, total road mileage is 177 miles in 5 categories. Road 
acreage is approximately 393 acres or 2 percent of the total USFS sub-watershed acres. These acres 
are included in the logging acres above but are broken out here as a subset of the total. See table 5 for 
a summary of detrimental impacts to soil.  
Table 5. Estimated Existing Detrimental Impacted Soils 
 Acres Detrimental Impacted Soils (Acres) 
Upland Forest 16,311 1,812 (Commercial Harvest) 
Juniper/Non Forest 8,172 158 
Private Land 640 128  
Wolf Planning Area 
Total 

25,123 2,098 (8.3% of total planning area) 

 

 

 



  

 
 

Desired Future Condition 
Geology 
The desired future condition is to maintain active material sources that meet present and future project 
needs. Current and future Forest projects include, but are not limited to, road maintenance and 
reconstruction, road closure and recreational site development.  

Within in active material reserves, sites will not be sinks for the spread of noxious weeds. Retired 
material sites will be reclaimed and restored to their vegetative potential.  

The desired conditions are to reduce soil erosion, improve water quality and recover riparian habitat.  
Land forming processes will continue at a natural pace.  

Soils 
The desired condition is to maintain, restore, or improve the soils natural productive potential. Strive 
to reduce soil compaction and displacement; maintain at least 90 percent of any activity area 
(including permanent, rocked and non-surface roads) in a non-compacted or non-displaced condition 
within one year of the project’s completion.  

Transportation 
Existing Condition 
Location and Distribution 
Within the Wolf Creek analysis area, there are 177 miles of roads all under Forest Service 
jurisdiction.  The existing road system is relatively evenly distributed throughout the analysis area. 
The majority of roads within the analysis area are located on moderate terrain, with ground slopes 
rarely exceeding 30%.  Scattered roads can be found in midslope positions on slopes at or beyond 
30%.   

Age and Development History of the Transportation System 
The majority of roads within the analysis area have been in existence for more than 40 years, with 
some additions having been constructed in the recent past. With few exceptions, the roads in this 
analysis area have been constructed for access to timber harvest areas. 

Primary Destinations of Road System Users 
The bulk of the roads within the analysis area do not generally serve any particular destinations.  
Rather, they provide access to areas of interest for various users.  For land managers, these roads 
serve as access to areas where reforestation or vegetative management activities are ongoing or 
planned.  For hunters, they provide access to popular hunting areas. 

Existing Maintenance Levels and Road Surface Types 
Maintenance Levels define the degree of maintenance required for a specific road and the level of 
service which that road provides, consistent with road management objectives and maintenance 
criteria (FSH 7709.58, Transportation System Maintenance Handbook).  The five maintenance levels 
are defined as:  
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Maintenance Level 1: Assigned to intermittent service roads during the time they are closed to 
vehicular traffic. The closure period must exceed 1 year.  Basic custodial maintenance is performed to 
keep damage to adjacent resource to an acceptable level and to perpetuate the road to facilitate future 
management activities.  Emphasis is normally given to maintaining drainage facilities and runoff 
patterns. Planned road deterioration may occur at this level.  Appropriate traffic management 
strategies are "prohibit" and "eliminate".  Roads receiving level 1 maintenance may be of any type, 
class or construction standard, and may be managed at any other maintenance level during the time 
they are open for traffic.  However, while being maintained at level 1, they are physically closed to 
vehicular traffic, but may be open and suitable for non-motorized uses.  

Maintenance Level 2: Assigned to roads open for use by high clearance vehicles.  Passenger car 
traffic is not a consideration.  Traffic is normally minor, usually consisting of one or a combination of 
administrative, permitted, dispersed recreation, or other specialized uses.  Log-haul may occur at this 
level.  Appropriate traffic management strategies are either (1) discourage or prohibit passenger cars 
or (2) accept or discourage high clearance vehicles.  

Maintenance Level 3: Assigned to roads open and maintained for travel by a prudent driver in a 
standard passenger car.  User comfort and convenience are not considered priorities.  Roads in this 
maintenance level are typically low speed, single lane with turnouts and spot surfacing. Some roads 
may be fully surfaced with either native or processed material.  Appropriate traffic management 
strategies are either "encourage" or "accept" passenger cars.  "Discourage" or "prohibit" strategies 
may be employed for certain classes of vehicles or users; unless otherwise specifically authorized, 
non-street-legal OHV use is prohibited.  

Maintenance Level 4: Assigned to roads that provide a moderate degree of user comfort and 
convenience at moderate travel speeds.  Most roads are double lane and aggregate surfaced. However, 
some roads may be single lane.  Some roads may be paved, dust abated or both. The most appropriate 
traffic management strategy is "encourage" passenger cars.  However, the "prohibit" strategy may 
apply to specific classes of vehicles or users at certain times; unless otherwise specifically authorized, 
non-street-legal OHV use is prohibited. 

Maintenance Level 5: Assigned to roads that provide a high degree of user comfort and convenience. 
Normally, roads are double-lane, paved facilities.  Some may be aggregate surfaced and dust abated.  
The appropriate traffic management strategy is "encourage", except that, unless otherwise specifically 
authorized, non-street-legal OHV use is prohibited. 

The majority of roads within the analysis area, almost 65%, are native surface roads.  Those under 
Forest Service jurisdiction are variously managed as either being open for high clearance vehicle 
traffic (Maintenance Level 2) or as being physically closed so that traffic is eliminated and the roads 
are in a basic custodial status (Maintenance Level 1) but not prohibited (by Order).  The native 
surface roads in Maintenance Level 2 status are not maintained on a recurring basis but are instead 
periodically reviewed to determine whether maintenance needs to protect adjacent resource values are 
present.  Many of the native surface roads in the analysis area are on private land and are variably 
open to public access depending on the wishes of individual landowners or existence of public rights 
of way (as in the case of subdivisions within the analysis area.) An additional 27% of the roads are 
categorized as aggregate-surfaced.  Most are not specifically maintained for passenger car use but are 
generally readily traversed by such vehicles under most circumstances. The remaining 8% of roads 
are asphalt or bituminous-surfaced facilities, with the most notable examples being Hwy. 38 and 42. 
(See table 6 for miles of road surface type and table 7 for miles of each road maintenance level).  

 

  



  

 
 

Table 6. Miles of Road by Surface Type 
Road Surface Type Miles 

AC - Asphalt 13.78 
AGG- Crushed Aggregate or Gravel 48.73 
BST- Bituminous Surface Treatment 1.53 

IMP – Improved Native Material 9.67 
NAT – Native Material 107.67 

 
Table 7.  Miles of Road by Maintenance Level 

  
 
 
 
 
 
 
 
 
 
 
 

Road Densities 
Open road densities within the analysis area can be expressed as either objective or operational owing 
to the difference between previously made access management decisions and the degree to which 
those decisions have been implemented.  In essence, the objective open road density is the desired 
density that would be achieved if all roads were in their desired opened or closed status; the 
operational road density is a reflection of the current opened or closed status of roads within a given 
sixth field subwatershed on National Forest land.  The current road density represents the actual status 
on the ground.   The analysis area covers two separate subwatersheds.  The following tables display 
the overall road densities within those subwatersheds, all roads are under Forest Service jurisdiction.   
Table 8.  Road Density - Subwatershed Basis  (Mile/Square Mile) 

Subwatershed 
Name 

Operational Open 
Road Density 

Total 
Road Density 

North Wolf Creek 
 

1.88 5.01 

Wolf Creek 
 

2.30 4.42 

 

 

 

 

 

 
  

Operational Maintenance Level Miles 

M/L 1 (Designated Closed) 94.84 
M/L 2 (High Clearance Vehicles 
Allowed) 64.39 

M/L 3  (Passenger Car Allowed; 
Low Speed) 4.19 

M/L 4  (Passenger Car Accepted; 
Moderate Speed)  13.30 

M/L 5   (Passenger Car 
Encouraged; High Speed) 0.41 
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Table 9. RHCA Road Density by Stream Class 

 
 
 
 
 
 
 

 
 

Desired Future Condition for Transportation 
The desired future condition for the transportation system within the Wolf Watershed analysis area is 
to provide a road system that is safe, affordable, has minimal ecological impacts, and meets the 
immediate and long-term public and resource management needs.   

Current direction for road management is found in the 1989 Land and Resource Management Plan 
(LRMP) for the Ochoco National Forest.  According to the LRMP, the goal for the Forest’s 
transportation system is to “(P)lan, design, operate and maintain a safe and economical transportation 
system that provide efficient access for the movement of people and materials involved in the use and 
protection of the National Forest lands. 

As documented in the LRMP, the long-term desired condition for the transportation system is that the 
majority of the principal road system will be completed and have paved or improved surfaces to 
encourage or accept passenger car traffic; a few of these primary routes may have State Highway 
designations.  The majority of the remainder of the road system will be either-closed, restricted, or 
visually inviting to primarily the sorts of high-clearance vehicles typically used by more seasoned 
forest travelers.  The mix of maintenance levels, surface types, and levels of service of roads 
comprising this transportation system will be commensurate with road maintenance budgetary 
allocations and maintenance workforce staffing levels. 

Through travel and environmental analysis, the minimum road system needed for safe and efficient 
travel and for administration, utilization, and protection of National Forest lands will have been 
identified. Roads will have been designated for highway-legal and mixed highway-legal/non-
highway-legal use; motorized trails and use areas for Off-Highway Vehicles (OHV’s) will also have 
been identified. 

Forest Plan Management Area 
Within Management Areas MA-F20 and MA-F21 (Winter Range and General Forest Winter Range, 
respectively), reductions in open road density will contribute to habitat effectiveness.  Open road 
density in both Management Areas will be limited to 1 mile per square mile from December 1 to May 
1. Open road density in MA-F20 and MA-F21 between May 2 and November 30, as well as in MA-
FA22 (General Forest) throughout the year will be no more than 3 miles per square mile. 

Stream Class Road Density Mi./Sq. 
Mi. 

Class 1 9.34 

Class 2 7.87 

Class 3 11.79 

Class 4 20.38 



  

 
 

Hydrology and Aquatics 
Existing Condition 
Watersheds  
The Lower Beaver Creek 5th-Field watershed drains 81,362 acres of land including parts of four 6th-
field subwatersheds.  Subwatersheds include North Wolf Creek, Wolf Creek, Alkali Creek, and Drift 
Canyon-Beaver Creek.  The Lower Beaver Creek watershed drains to the south and east into Beaver 
Creek, which eventually flows into the Crooked River.  These systems are all within the Beaver-
South Fork sub-basin, and the larger Deschutes River basin.  
Table 10. Watersheds Associated with the Wolf Creek Analysis Area 

Field Area Name Hydrologic Unit Acres Stream Miles 

1st Region Pacific 
Northwest 17   

2nd Sub-Region Middle 
Columbia River 1707   

3rd Basin Deschutes River 170703   

4th Sub-Basin Beaver-South 
Fork 17070303   

5th Watershed Lower Beaver 
Creek 1707030309 81,362 414 

6th Sub-Watershed North Wolf 
Creek 170703030901 12,394 57 

6th Sub-Watershed Wolf Creek 170703030902 21,505 97 

6th Sub-watershed Alkali Creek 170703030903 26,714 138 

6th Sub-Watershed Drift Canyon-
Beaver Creek 170703030904 20,749 122 
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Stream System/ Hydrologic Conditions 
There are approximately 414 miles of mapped streams in the Lower Beaver Creek watershed.  Based 
on inventory and map information on Forest Service lands, there are 5.58 miles of Class I streams (for 
a definition of stream class, see table 12, for miles of stream by class, see table 13).  Streams and 
reaches on private lands within the Lower Beaver watershed, outside of the analysis area, have not 
been inventoried.   
Table 11.  Miles of Stream by Ownership within the Lower Beaver Creek Watershed 

Ownership Miles of Stream 

Ochoco NF 102 

BLM 76 

State 4 

Private 232 

Total 414 

Riparian Habitat Conservation Areas 
In accordance with the Ochoco National Forest LRMP and the Inland Native Fish Strategy (INFISH), 
all streams, wetlands and other water features in the watershed analysis area have designated Riparian 
Habitat Conservation Areas (RHCAs). INFISH provides direction to protect habitat and populations 
of resident native fish outside of anadromous fish habitat and is applicable to the Wolf Creek analysis 
area.  Within INFISH delineated RHCAs, riparian-dependent resources receive primary emphasis, 
and management activities are subject to specific standards and guidelines.  These RHCAs include 
traditional riparian corridors, wetlands, intermittent streams, and other areas that help maintain the 
integrity of aquatic ecosystems (see table 12). These areas are to be managed to maintain or restore 
water quality, stream channel integrity, channel processes, sediment regimes, in stream flows, 
diversity and productivity of plant communities in riparian zones, and riparian and aquatic habitats to 
foster unique genetic fish stocks that evolved within the specific region.  RHCAs run through and are 
overlaid on other allocations.  For the Wolf Creek analysis area, INFISH provides protection for 
redband trout.    

The area of land to be managed as RHCA’s is 3,837 acres, or 15.67% of the analysis area. (Total 
RHCA acres for the entire Lower Beaver Creek watershed are unknown.) The width of each RHCA 
depends upon factors listed in table 12. Table 13 provides detail for each RHCA type within the 
analysis area.  For purposes of these calculations, Drift Canyon-Beaver Creek subwatershed acres 
were not included. Figure 4 provides a graphic of the mapped streams and their stream class. Table 14 
provides RHCA and stream class information by subwatershed and figure 5 depicts the mapped 
RHCAs.  
 

 

 

 

 



  

 
 

Table 12. RHCA and Stream Class 

Management 
Direction 

Riparian 
Type 

Class 

 

Category 

 

Description 

 

RHCA width 

 

INFISH RHCA 1 1 
fish-bearing, anadromous or public 
water supply 300 

INFISH RHCA 2 1 fish-bearing  300 

INFISH RHCA 3 2 perennial, non-fish bearing 150 

INFISH RHCA 4 4 intermittent, non-priority watershed 50 

INFISH RHCA 3 3 
ponds, lakes, reservoirs and wetlands 
> 1 ac 150 

INFISH RHCA 4 3 

ponds, lakes, reservoirs, and wetlands 
< 1 ac landslides and landslide prone 
areas in non-priority watersheds; 
springs 50 

 

Table 13.  Miles of Stream, by Class in the Analysis Area (2.87 miles are on private in-hold lands). 

 Class I Class II Class III Class IV Totals 

North Wolf Creek Subwatershed 40.34 

North Wolf Creek  4.06  .02 4.08 

Window Creek   2.36  2.36 

Unnamed Creek(s)  9.0 3.52 21.37 33.89 

Wolf Creek Subwatershed 64.91 

East Wolf Creek  2.76   2.76 

Miles Creek   1.95  1.95 

Wolf Creek 5.58 2.32   7.90 

Unnamed Creek(s)  24.43 3.15 24.73 52.31 
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Figure 4. Mapped Extent of Streams with Names and Stream Class 

 



  

 
 

Table 14. RHCA and Stream Class Information by Subwatershed 

8829.6 15659.3 24488.9

RHCA Class (RHCA acres)
(% of 
subwatershed 
analysis area)

(% of RHCA 
subwatershed 
analysis area)

(RHCA 
acres)

(% of 
subwatershed 
analysis area)

(% of RHCA 
subwatershed 
analysis area)

(RHCA 
acres)

(% of analysis 
area)

(% of RHCA  
analysis area)

Stream Class I 0 0% 0% 422.16 2.70% 18.12% 422.16 1.72% 11.00%
Stream Clas II 951.3 10.77% 63.10% 1121.74 7.16% 48.15% 2073.04 8.47% 54.02%

Stream Clas III 226.92 2.57% 15% 372.18 2.38% 15.97% 599.1 2.45% 15.61%
Stream Clas IV 322.18 4% 21% 363.1 2.32% 15.58% 685.28 2.80% 17.86%

Water Points 0.9 0.01% 0.06% 1.4 0.38% 0.06% 2.3 0.01% 0.06%
Wetlands 6.4 0.07% 0.42% 49.3 13.25% 2.12% 55.7 0.23% 1.45%

Total RHCA 1507.70 17.08% 2329.88 14.88% 3837.58 15.67%

North Wolf Creek Subwatershed

analysis acres

Wolf Creek Subwatershed

analysis acres analysis acres

Total 

 
Figure 5. Mapped Extent of Riparian Habitat Conservation Areas including Springs and Wetlands 

 



28 

 
Stream Flow 
Snowmelt is the principal source of run-off from the watershed.  Elevated flows and groundwater 
recharge occur from February through May; the greatest runoff usually occurs in April.  Stream flow 
during the summer months may be attributed almost entirely to groundwater discharge (base flow).  
As summer groundwater levels decline, discharge from springs and seeps decrease and flow in low-
ordered channels become intermittent.  In the lower-elevation reaches, stream losses to groundwater 
and evaporation become especially apparent.  

Beginning in 1942, and ending 1954, historic flows were recorded on N.F. Beaver Creek-the closest 
gauging station to the analysis area (station #14077500, drainage area of 64.4 mi-square, 
T.16S.R.25E.center of Section 21). A combined review of the data indicates that flows generally 
followed a snowmelt hydrograph with a primary peak in March or April.  However, during the 
individual water years of 1943, 1948, and 1954, the record resembled more closely a rain-on-snow 
hydrograph; within these years, multiple peak flows occurred from December through April.  

Flow, or stream discharge, is measured in cubic feet per second (cfs). North Fork Beaver Creek had 
peak flows ranging from 383 to 955 cfs within the years 1942 to 1954.  The average peak flow over 
the 12 years was 633 cfs.  In should be noted, all the streams within the analysis area are tributaries to 
the main stem of Beaver Creek and flow at fractions of these amounts, but the patterns and 
fluctuations of stream flow are believed to be analogous.  

Base Flow 
Base flows related to detention storage capacity (the ability of soil to store and slowly release water) 
are important in providing cold-water discharge to streams during summer low-flow conditions when 
streams are typically warm.  Detention storage capacity is particularly important in wet meadows and 
at spring sources.  Generally, storage capacity is reduced as the water table loses enough elevation 
that it comes in contact with a control point such as bedrock. There are many known stream reaches 
within both the Wolf and N.F. Wolf subwatersheds where entrenchment (down-cutting) has occurred 
and consequently, water detention storage capacity has been reduced.    

Water Yield 
Annual water yield within the analysis area, measured in acre-feet calculated from precipitation and 
area is estimated to encompass approximately 66% of the yield for the entire Lower Beaver Creek 
watershed.  Notably, most of the water yield originates from within the analysis area, even though the 
analysis area includes only 31% of the entire watershed and has only 24% of the stream miles. This 
occurs because the analysis area is at a higher elevation and receives more precipitation than it does 
evapotranspiration.   

Peak Flow 
Though peak flows within the watershed can be highly variable, these run-off events typically occur 
sometime between January and mid-May as a result of snow melt and rain-on-snow events. 
Approximately 87 percent of the annual runoff occurs during the months of January through May. 
Yet, high flows can also result from intensive convective thunderstorms that cause flash floods during 
the spring and summer months. Contrastingly, in the summer months, many of the streams within the 
watershed become interrupted, intermittent, or dried up. In considering the historical context, peak 
flows are probably earlier and higher than they were traditionally owing to channel entrenchment, soil 
loss, soil compaction, timber harvest, and road construction which, taken together, cause flashier 
hydrological responses. 

 



  

 
 

Yearly peak discharges were computed from data collected at USGS gage 1station # 4077800 on a 
tributary to Wolf Creek between the years 1965 and 1976. Peak discharge ranges from 39 cfs to300 
cfs and the 1965 value is presumed to be a calculation from the high water mark left behind in the 
historic 100-year flood event on December 22, 1964.    
Figure 6.  14077800 Wolf Creek Tributary Peak Discharge in cubic feet per second for the years 1965-
1976 

 
EHA 
The Equivalent Harvest Area (EHA) model was used to determine the past effects of timber harvest 
activities and forest vegetative conditions within the watershed. The EHA model is based on the 
principal that reduced stand density will reduce interception and evapotranspiration and may result in 
an increase in runoff and/or overland flow and snow accumulation.  The EHA risk threshold should 
not be interpreted as a point above which detrimental impacts will occur, but as a point above which 
detrimental impacts may occur should a 10-year or greater storm or runoff event take place.  EHA is 
defined as that area, when harvested, which produces hydrologic effects similar to one acre of 
clearcut.   

The Equivalent Harvest Area (EHA) for the past harvest activities in the Lower Beaver Creek 
watershed have been calculated using all available past records and information.  EHA was last 
calculated in the Clearwater and Dippy Beaver planning areas prior to treatment activities in 1995 and 
1996 respectively, and those increases and recovery in EHA are reflected in figure 6.  Currently, the 
EHA value for the project area is 8.2%, which is well below the threshold of 25% established in the 
Ochoco Forest Plan.   
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Figure 7. Equivalent Harvest Area (EHA) for the Wolf Analysis Area 
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Water Rights 
The Ochoco NF contains and protects numerous water rights within the watershed. There are small 
reservoirs on public land, of which either the Forest Service holds the water right to or private rights-
holders are legally exempt.  These water rights are generally for livestock and wildlife use.  Private 
water rights currently exist on Wolf Creek.  Irrigation withdrawal on Wolf Creek is approximate 10 
acre/feet within the watershed.  There are also pump chances in the watershed. These are identified in 
the Ochoco National Forest Water Conservation Plan 1996.  For further water rights information in 
the Lower Beaver Creek watershed, contact the Ochoco National Forest Headquarters Special Uses 
Specialist. 

Springs (named) within the Analysis Area 
Table 15. Named Springs in the Analysis Area 

Subwatershed Number of Springs Percent of Springs 

North Wolf Creek 6 30% 

Wolf Creek 14 70% 

Total 20  

Figure 8. Location of  Named Springs within the Analysis Area 
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Reservoirs within the Analysis Area 
Table 16. Reservoirs with the Wolf Creek Analysis Area 

Subwatershed Acres Percent of 
Total Acres 

Number of 
Reservoirs 

Percent of Total Number of 
Reservoirs  

North Wolf 
Creek 

7.19 18% 12 42.9 % 

Wolf Creek 32.69 82% 16 57.10% 

Total  39.88    
.25-10.38 acres Wolf Creek, .25-1.0 acre North Wolf Creek, 8 are named 

 

Figure 9. Mapped Reservoirs within the Analysis Area 



  

 
 

Stream/Riparian Area Conditions  
Historic stream conditions had greater abundance and diversity of riparian vegetation, particularly 
hardwood trees.  Riparian vegetation has been altered on most streams by direct impact of activities 
or by loss of soil moisture characteristics.  The current density and types of riparian vegetation 
generally lack the capacity of historic vegetative communities to control bank erosion, create and 
sustain narrow channels, supply woody debris to streams, and provide substantial shade.  Historical 
accounts indicate that the Crooked River and many of its major tributaries were populated with dense 
stands of willow, cottonwoods, birches, and aspen on and near streambanks; some valley and spring 
areas were vast marshes of sedge and reed communities.  However, lower-order, higher-gradient 
streams have lost the riparian vegetation due to livestock grazing, timber harvesting, bank erosion and 
encroachment of small diameter conifers. 

Historic channel conditions included greater bank vegetation, greater shade, less bank erosion, more 
woody debris, and more beaver dams on streams throughout the analysis area.  Many stream channels 
were narrower and deeper prior to the late 1800s, particularly those that were sinuous, low-gradient 
meadow streams (C and E Rosgen stream type).  In general, the historic conditions probably included 
few instances of degraded troughs and gullies (i.e. F and G-type channels), which have replaced many 
(E and C-type) channels in the analysis area (see figure 10 for Rosgen stream type characterization).  

The principal water quality concerns in the analysis area (habitat modification, flow modification, 
sedimentation, turbidity, and temperature) are all closely related to channel conditions, particularly 
bank erosion, riparian vegetation, and stream entrenchment.  All of these water quality concerns have 
great importance for the viability and health of aquatic ecosystems and the related riparian 
communities.  

Stream Channel Characteristics 
A stream tends toward equilibrium or natural channel stability.  Natural channel stability is the ability 
of a stream, over time, to transport the flows and sediment of its watershed in such a manner that the 
dimensions, pattern and profile of the stream are maintained without either aggrading or degrading 
(Rosgen, 1996).  Streams can be described by the following variables: discharge, sediment load, 
width, depth, velocity, slope, roughness, and particle size.  Flow and sediment are the independent 
variables and the others adjust and compensate.  However, if discharge and/or sediment load are 
increased, the stream will erode the channel or deposit sediment to reach a new equilibrium.   

Various stream channel surveys have been performed within the watershed and indicate that some 
stream reaches have been altered and are not currently functioning properly.  The parameters 
measured in the analysis that diverge from the standard are shown in red in table 17.  
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Table 17. Stream Channel Characteristics in the Analysis Area. 
Stream Survey Type Reach Year Total 

Stream 
Miles

Length of 
Stream 
Miles 
Surveyed

Stream 
Class

Rosgen 
Stream 
Type

Average 
Entrenchment

Average 
Bankfull 
W/D Ratio

Average 
Sinuosity

Map 
Gradient 
%

Cutbanks 
%

cutbank 
per 100'

Shade 
Total %

Hardwood 
Shade %

Wolf Creek  * Level II R1 2005 C3 4.2922 22.9712 1.1429 1 26.145 75.36 small cobble
Wolf Creek  * Level II R2 2005 C3 2.352 17.4512 1.2365 2 10.335 123.81 small cobble
Wolf Creek  * Level II R3 2005 C3 3.0222 21.9381 26.76 94.6 small cobble
Wolf Creek  * Level II R5 2006 B3 3.1274 20.8334 1.0213 4 4.165 83.62 small cobble
Wolf Creek  * Level II R6 2006 B3 3.2744 15.2858 1.0323 5 7.455 71.45 small cobble
North Wolf Creek* BLS R1 1991 C 22.3347 Undetermined
North Wolf Creek BLS R1 1995 1.45 II C3b 13.2 57 0
North Wolf Creek BLS R2 1995 1.9 II C3b 19.7 62 0.5
North Wolf Creek BLS R3 1995 1.9 II E3b 17 62 0
North Wolf Creek BLS R4 1995 1.05 II B3a 8.6 66 0
North Wolf Creek Level II R1 2011 C4 2.7432 20.438 1.0052 3 15.155 50.46 v. coarse gravel
North Wolf Creek Level II R2 2011 C4 2.4868 16.7721 1.0091 4 20.94 5.25 fine gravel
North Wolf Creek Level II R3 2011 E4 2.5098 12.6961 1.0104 5 71.235 3.16 v. fine gravel
Widow Creek Level II R1 2009 B4 3.787 18.7587 0.9976 3 4.55 40.33 v. coarse gravel
Widow Creek Level II R2 2009 B4 2.3809 19.0573 0.9903 4 12.59 37.89 v. coarse gravel
Widow Creek Level II R3 2009 B4 3.3901 11.1657 1.0299 7 5.675 9.23 med. gravel
Wolf Creek Trib 16 Level II R1 2009 B4 2.0084 20.1901 1.0247 5 10.805 45.22 v. coarse gravel
Wolf Creek Trib 16 Level II R2 2009 B4 2.7813 13.957 1.0524 5 42.12 15.64 med. gravel
East Wolf Creek BLS All 1993 3.1
East Wolf Creek* Level II R1 2006 A4 3.8603 11.7623 1.027 13 18.045 33.14 v. coarse gravel
East Wolf Creek* Level II R2 2006 A4 1.8774 25.2522 1.1 9 52.755 56.08 v. coarse gravel
East Wolf Creek* Level II R1 2011 A4 2.6156 17.6697 1.0255 4 3.39 26.08 coarse gravel
East Wolf Creek* Level II R2 2011 A4 1.8979 16.2605 1.0028 5 7.32 28.3 coarse gravel
East Wolf Creek* Level II R3 2011 A4 1.4482 21.5714 1.0117 5 40 25.54 coarse gravel
E. Wolf Creek Trib* Level II R1 2006 A4 4.3138 7.8349 1.0115 6.9 63.8 v. coarse gravel
Standard n/a n/a A <1.4 <12 <1.2 4-9.9

n/a n/a G <1.4 <12 >1.2 2-3.9
n/a n/a F <1.4 >12 >1.2 <2
n/a n/a B 1.4-2.2 >12 >1.2 2-3.9
n/a n/a E >2.2 <12 >1.5 <2
n/a n/a C >2.2 >12 >1.2 0.1-2
n/a n/a D n/a >40 v. low 0.1-2

*May require amendment.  Data analysis and interpretation may be subject to adjustments due to inconsistencies discovered during preliminary analysis. Inconsistencies are due to glitches in spatial attributes as 
well as errors in electronic extraction of the data. Efforts were made to correct the data but not completed due to time constraints.

80% or 
100% of 
potential

n/an/a

Channel Material D50 (mm)

<20 Variable

 

 

 

 

  



  

 
 

Entrenchment and Incision 
Channels that experience degradation, as a result of scouring, frequently have an entrenchment ratio 
that approaches a value of one.  A value of one indicates that a stream’s flood-prone width 
approximates its bankfull width.  Such entrenchment effectively disconnects the stream from its 
natural floodplain, increases the energy of flows and the increases the likelihood of changes in stream 
channel morphology.  In addition, entrenchment results in the lowering of the existing water table, 
which makes it more difficult to establish and maintain riparian vegetation.  Consequently, 
entrenchment can alter riparian hardwood shrub communities and promote the encroachment of 
conifers and other dry-site-adapted plants.   

Several stream reaches within the Lower Beaver Creek watershed have lost some or all of their 
reference (i.e., unaltered) characteristics and are now entrenched (see photo 1). Past management 
activities have resulted in changes such as channels with lower sinuosity, reduced riparian vegetation 
and shade, fewer undercut banks, greater entrenchment, and a higher susceptibility to bank erosion 
due to the loss of rooting strength from over-utilization of riparian vegetation (see Photos 1 and 2).   

Incision depth, together with the entrenchment ratio, can describe the degree of channel confinement 
and containment.  Incision depth is the vertical distance between the first landform slope break above 
bankfull stage and the channel bottom at the thalweg (the deepest continuous inline within a valley or 
water course).  These attributes measure the ability of the stream channel to contain large flow events 
within the channel area.  Channel containment influences stream energy, and hence transport and 
storage of sediment and large wood.  Streambank erosion, mass wasting, and shallow wasting 
potential are influenced by entrenchment.  Several stream reaches surveyed in the analysis area are 
entrenched and incised.  Incision has been observed on many reaches, but has not been calculated. 
Photo 1. Example of entrenchment: North Wolf Creek 2011 
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Photo 2. North Fork Wolf Creek: Width-Depth Ration outside Natural Variability 

 

Width to Depth Ratios 
Width to depth ratios naturally vary by channel-type (Rosgen 1996) and are often very sensitive to 
management actions.  For example, removal of riparian vegetation due to timber harvest or excessive 
browsing can reduce a stream’s ability to withstand high flows.  Floods will then erode streambanks 
and increase the width to depth ratio.  A channel in dis-equilibrium that is degrading, aggrading, or 
experiencing changes in its flow regime due to nearly any factor, anthropogenic or natural, will 
usually exhibit changes in its width to depth ratio.  Therefore, an examination a stream’s width to 
depth ratio, by channel type, and its trend can be a very expressive indicator of watershed condition. 

RMOs (Riparian Management Objectives), defined in INFISH, recommend that width to depth ratios 
be less than 10 for all stream types; however, these ratios naturally vary by stream type (Rosgen, 
1996).  A, E, and G stream types generally have width to depth ratios of less than 12 and B, C, and F 
stream types generally are greater than 12 (see figure 10 for Rosgen stream channel type). 

Currently, width to depth ratios are not within a natural range of variability for each stream type, 
where they are within range, it is likely that many of these channels have been converted to types 
different than their historic condition (see photo 2 and figure 10). Many streams within the watershed 
have down-cut and not laterally migrated (e.g., C to G to F to B) or have lost their riparian vegetation 
and become laterally unstable (e.g., C to D or C to G to F to C) and thus are not maintaining a 
reasonable width to depth ratio.  In some cases, as illustrated below, streams become gullies (Rosgen 
G) which causes severe bank erosion and subsequent sediment delivery (see Photo 3).  Some stream 
reaches on are excessively wide and have not yet re-achieved a stable equilibrium.  

 

 

 



  

 
 

Figure 10. Diagram Showing Various Rosgen Stream-type Succession Scenarios (Rosgen 1996).  

 
Photo 3. North Fork Wolf Creek, Rosgen G (gullied) channel 
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The Influence of Roads and Culverts 
Typically, roads route surface water more quickly to the streams than do unroaded areas.  Roads act 
as a collection area by intercepting shallow, sub-surface flow and rainfall, routing the water into a 
ditch and finally to a cross drain or directly to a stream.  Roads in RHCA’s that were constructed 
prior to the 1980’s often confined streams and reduced the area within the floodplain as they were 
built without much regard for hydrologic impacts.  This deposited more water in a smaller floodplain 
and resulted in channel changes because a confined stream could no longer adjust its form to 
effectively carry its water and sediment load.  Although roads are presently designed according to 
stricter standards, by their very nature, roads still intercept more water and more efficiently route 
water to the channels, particularly during flood events, than do unroaded areas.  A hydrograph in a 
heavily roaded watershed would generally demonstrate shorter duration peak flows with higher 
magnitude peaks (i.e., “flashy”), whereas a hydrograph in an unroaded watershed would have longer 
duration peak flows with gradual, lower magnitude peaks (i.e., not “flashy”).   

Throughout much of the Paulina Ranger District, including these subwatersheds, culverts are 
undersized and not in compliance with Regional guidance.  Undersized culverts typically increase 
water velocities and in-channel scour (see Wolf Roads Analysis section of this document for a list of 
poorly functioning culverts). Stream channels associated with undersized culverts and roads that are 
located on the floodplain generally exhibit down-cutting and/or lateral scour.  This is primarily due to 
the concentration of higher flows within a smaller floodplain area which produces higher boundary 
sheer stresses on banks.  The result can be a change in channel morphology (pattern, profile, and 
dimension) and continues until the stream re-achieves a new equilibrium or the pipe is replaced. 
Affects to aquatic species habitat and aquatic species distribution is discussed below under Aquatic 
Habitat. 

Current road mileages and road densities located within the RHCA’s are displayed in the 
Transportation section (see table 9). Channel degradation, due solely to roads, is in all probability 
quite small within the context of the entire Lower Beaver Creek watershed.  Many roads have been 
closed within the watershed through the 2011 Travel Management Decision and many of the worst 
impacts are believed to have occurred some time ago.  Managing for low road densities is believed to 
be protective of both streams and riparian areas.  A recent analysis performed in areas that could be 
affected by a proposed OHV trail system rated the effects of the current road density on 
sediment/turbidity and flow/sediment regime; the overall rating was “fair”.   
Photo 4. Wolf Creek: Example of sediment aggradation behind under-sized culvert.  

 



  

 
 

Channel Material 
All of the streams surveyed in the watershed are comprised of a mean channel material ranging from 
very fine gravel to small cobble (see table 17 for more detail on channel material types within the 
analysis area).  It takes low bankfull discharges to entrain and mobilize particles of these sizes.  The 
analysis area receives a wide range of flows, with multiple peaks throughout the season which may 
lead one to conclude that the beds of these streams are very mobile.   

Water Quality Parameters 

Stream Temperature 
Stream temperature and flow vary considerably both seasonally and spatially, despite the spring-fed 
nature of many of these streams.  In the winter months, water temperatures throughout the watershed 
are typically cool and certain shallow reaches may freeze completely (particularly those with 
excessively high width: depth ratios and reduced riparian vegetation).  State standards for temperature 
are often exceeded in the summer months from June to September when stream flows are low and 
incoming solar radiation is high. The Oregon Department of Environmental Quality (ODEQ) 
stipulates that, for support of resident fish, the average of the daily maximum stream temperature 
during any seven consecutive days shall not exceed 64°F (ODEQ).  The maximum seven-day average 
stream temperatures from those streams listed in table 18 have consistently surpassed the 64oF 
standard.  
Table 18. 303(d) Listed Streams in the Analysis Area 

Water Body (Stream/Lake) River Miles Status 

Wolf Creek 0 – 17.1 303(d) 

East Wolf Creek 0- 3.3 Cat 5: Water quality limited, 

303(d) list, TMDL needed 

North Wolf Creek 0-10.3 Cat 5: Water quality limited, 

303(d) list, TMDL needed 

Beaver Creek 0-7.6 Insufficient data 

South Fork Beaver Creek 0-26.4 303(d) 

South Fork Crooked River 0-18 303(d) 

Shade 
Shading from vegetation and topography is often thought of as having the largest effect on stream 
temperatures.  Hardwood shrubs are particularly effective at shading the stream as they provide a 
dense canopy close to the water surface, while conifers usually have lighter foliage that is farther 
above the surface of the water.  Narrow valley-bottoms, often in concert with vegetation, can also 
provide significant shading. 

While shade from vegetation and topography are the primary factors regulating the amount of solar 
energy reaching the stream surface, several other features such as the surface area of the stream (i.e., 
width to depth ratios) can effect water temperatures.  Width to depth ratios tend to increase with 
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lateral instability.  That is, as streambanks erode or are trampled, the stream becomes wider and this 
ratio increases.  A wider stream has greater exposure to sunlight and can become warmer in summer 
and cool faster in winter if no mitigating factors are present.  Across the analysis area, with the 
exception of Wolf tributary 16 R2, 2009, the Forest standard of 80 percent surface shade is not being 
met. Riparian vegetative potential (and associated stream shade) is assumed to be much greater than 
what currently exists (see table 19). 
Table 19. Stream Shade 

% Total 
Shade

% Total 
hardwood

% Total 
Shade

% Total 
hardwood

2011 East Wolf Creek  2011 North Wolf Creek 
R1 77.2 27.4 R1 51.7 0.3
R2 67.3 17.8 R2 50.2 1.3
R3 72.1 0 R3 62.8 0.2

2006 East Wolf Creek 1995 North Wolf Creek 
R1 71.8 0 R1 56.7 0
R2 66.3 0 R2 61.7 0.5
R3 R3 61.9 0

1993 East Wolf Creek  R4 65.9 0
R1 52 n/a 2009 Widow Creek
R2 55 n/a R1 40.7
R3 31 n/a R2 44.8
R4 56 n/a R3 62.2
R5 60 n/a
R6 50 n/a

2006 Tributary to E. Wolf
47.7 0

2009
Wolf Tributary 16 
(Clear Creek)
R1 73.7 0.4
R2 81.5 0.4

1993 Miles Creek
R1 52 n/a
R2 57 n/a
R3 36 n/a
R4 50 n/a
R5 58 n/a
R6 59 n/a

Wolf Subwatershed North Wolf Subwatershed

 

Role of Riparian Vegetation 
Riparian vegetation is a key component in bank stability as well as stream temperature.  Both woody 
and herbaceous vegetation provide rooting mass for bank stability and dense foliage for shade.  Based 
on historical data, the analysis area provided a higher quality riparian habitat than it does today. Over-
time, watershed alterations have occurred resulting in a loss of quality bank stabilizing and shade 
producing habitat. Riparian vegetation has been altered on most streams through direct impacts or 
indirectly through the loss of soil moisture retention characteristics. Thus, the current types of 
densities of riparian vegetation lack the same capacity as historic vegetation to control bank stability, 
maintain channel stability, supply woody debris to streams and provide shade. Historically, streams in 
this area were once populated with a more diverse and abundant riparian hardwood species.  Today, 
forested riparian areas are dominated by coniferous tree species.  Riparian shrubs such as willow and 
alder are present; however, their distribution is widely scattered and localized. Other shrub species 
can be found; however, most shrubs show signs of heavy pressure from browsing animals. Meadow 



  

 
 

systems are dominated by grasses and forbs, with some areas having sedges and rushes along their 
wetted edge.  

Water Chemistry  
Water chemistry is an important component in aquatic species habitat.  Turbidity and temperature can 
affect water chemistry which can have an effect on water quality as well as on several other 
parameters such as alkalinity, ammonia, chloride, dissolved oxygen, pH, and phosphorus. There is 
insufficient data to accurately determine the existing condition in regards to water chemistry.  
However, these are important parameters to suspect if serious malfunctions of aquatic life forms ever 
surface.  For instance, the amount of Dissolved Oxygen (DO) in a water body is a key component of 
quality aquatic habitat and is sensitive to various physical and biological factors such as temperature, 
stream form, altitude, pH, photosynthesis, and decomposition.  Increases in temperature, turbidity, 
altitude (decreased atmospheric pressure) are correlated to decreased DO.  Importantly, a system that 
lacks aquatic plants also exhibits low concentrations of DO in that there is no additional oxygen being 
introduced into the system through photosynthesis. Dissolved Oxygen may be further depleted by 
biochemical oxygen demand (BOD), the microbial decomposition of organic waste. 

Water samples with abnormal results for Alkalinity, pH, Chloride, Ammonia, or Phosphorus are also 
indicators of poor water quality.  

Turbidity/ Cutbank Disturbance 
Oregon State water quality standards require that turbidity levels not cumulatively increase by more 
than 10% as a result of any proposed activities (relative to a control point immediately upstream).  
The Ochoco LRMP mandates that this will be accomplished by maintaining streambank stability 
(since bank erosion is often the most significant contributor to higher turbidity levels) and 
implementing BMP’s (Best Management Practices).  The LRMP states that stream channel cutbank 
disturbance should not exceed 20% for any given stream drainage.  Likewise, the RMOs established 
by the INFISH require that the amount of unstable streambank in any reach not exceed 20%.  
Management activities cannot increase current levels of unstable banks if they are above 20% and 
Forest activities must not inhibit the “near natural rate of recovery.”  Therefore, by measuring the 
amount of cutbank disturbance, one can develop an indication of turbidity levels and the degree of 
sediment impacts that exist within the watershed.   

Percent cutbanks are exceeded in Wolf Creek, North Wolf Creek, Tributary 16 to Wolf Creek, and 
East Wolf Creek (reference table 17 and photo 5). Many of these streams currently have active 
headcuts that are migrating upstream; contributing sediment, eliminating pools, and simplifying 
stream habitat (see photo 6). Additionally, many of these streams have segments that can be classified 
as G and F-type channel segments although the overall reach is classified differently.  G and F-type 
channels are those that have entrenched and would not likely have existed prior to stream and riparian 
modifications (see figure 10).   Continued down cutting will occur until the source of the problem(s) 
is addressed and vegetation is established on streambanks to provide roughness and establish a new 
floodplain.   

Occurrence of more than 20% of unstable banks can be an indication of degraded aquatic habitat 
resulting in changes in substrate composition, and reduced ability of woody and riparian plants to 
increase and expand (USDA 1995[a] [b]). Unstable banks can result from management or acute 
natural disturbance event. Increases in fine sediment in streams due to erosion from unstable banks, 
and corresponding reduction in spawning and rearing success are indirectly tied to the amount of 
unstable banks within stream drainages. 
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Substrate is important in the breeding and incubating of fish, but is also important in over wintering 
inland fish seeking thermal protection. Unstable banks can lead to changes in substrate, which in turn 
can reduce the frequency and quality of pools, as infilling of pools occurs and interstitial spaces 
between gravel and cobble fills. Changes in substrate that decrease the percentage of gravel and 
cobble or that armor the stream bed are associated with reduced survival of eggs and alevins, reduced 
primary and secondary productivity, interference with feedings, behavioral avoidance and breakdown 
of social organization, and pool filling.  

Where data exist, some streams (Wolf, East Fork Wolf, North Wolf and Widow creeks) within the 
Project area contain greater proportions of fine sands than what one would expect from the overall 
morphological classification of individual streams and reaches; reference district data. This 
occurrence is linked with the strong occurrence of unstable stream banks within those areas. Given 
the number of streams with reaches not meeting RMO for unstable banks, it is reasonable to conclude 
that substrate is also impaired.  

Turbidity sampling has not been done on the Paulina RD; however, ocular surveys of turbidity have 
shown that streams are generally “clear” during summer months.  It is believed that turbidity 
increases during higher flows, particularly downstream of actively eroding streambanks, road 
crossings, and areas of heavy livestock use (e.g., water-gaps).  Currently, there are no streams listed 
for sedimentation/turbidity on the Oregon 303(d) list within the analysis area. 
Photo 5. Wolf Creek Tributary 16 cutbank.  

 
 
 
 

 

 

 

 



  

 
 

Photo 6. Wolf Creek Tributary 16 headcut.  

 
 

Sediment Transport 
The amount of sediment transported by streams is derived from surface erosion delivered to the 
channel, scour of the stream bed, scour of the channel banks, and mass soil movement.  The amount 
of sediment delivered from surface erosion and mass soil movement outside the stream channel is 
dependent on ground disturbance, soil erosivity, slope, and distance to the stream.  The following 
figure and table display slope erosion potential within RHCAs for the analysis area.  Slope Erosion 
data is the measure of the slope of the land and erosivity based on soil type.  A majority of the Slope 
Erosion Hazard in RHCAs is in the moderate category. 
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Figure 11. Slope Erosion Potential within RHCA’s 



  

 
 

Table 20. Slope Erosion Potential within RHCAs 

% ac. % ac. % ac.
>50% SLOPE (HIGH) 0.00% 0.0 0.04% 1.2 0.03% 1.2
36-50% SLOPE (HIGH) 0.02% 0.3 0.42% 12.2 0.29% 12.5
21-35% SLOPE (HIGH) 2.99% 42.2 2.66% 77.9 2.77% 120.1
0-20% SLOPE (HIGH) 27.51% 388.7 10.66% 311.9 16.15% 700.6
36-50% SLOPE (MOD) 0.03% 0.5 1.80% 52.7 1.23% 53.2
21-35% SLOPE (MOD) 9.78% 138.2 18.59% 544.0 15.72% 682.2
0-20% SLOPE (MOD) 56.18% 793.7 45.28% 1324.8 48.83% 2118.5
>50% SLOPE (LOW) 0.00% 0.0 0.07% 2.1 0.05% 2.1
36-50% SLOPE (LOW) 0.00% 0.0 3.58% 104.9 2.42% 104.9
21-35% SLOPE (LOW) 0.11% 1.5 8.94% 261.6 6.06% 263.1
0-20% SLOPE (LOW) 3.38% 47.8 7.96% 232.9 6.47% 280.6

Totals 1412.8 2926.1 4338.9

North Wolf Creek Wolf Creek Total Analysis Area

 
The map is color coded so that it interpreted as: Red as a high hazard, orange are moderate, and 
greens are low.  The majority of the Slope Erosion Hazard is in the moderate to low categories.  Areas 
within dormant landslide terrain (hatched areas) can have an increased potential (see the Geology 
section for further details). 

This could be used as an indicator of the potential for sediment delivery to streams (due to multiple 
uses and legacy activities).  And could possibly be an indicator of sensitivity to disturbance or lack 
thereof. i.e. low slope + low erosivity = less susceptible to potential sediment delivery. 

It should be noted, Slope Erosion is derived from broad soils and topographic surveys.  The actual 
composition of the streambed and banks will vary.   Stream survey data indicates a mobile bed and 
bank stability exceeds standards on several surveyed reaches. 

Watershed Condition Framework (WCF) 
The Watershed Condition Framework (WCF) is a consistent, comparable and credible process that 
establishes guidelines to improve the health of watersheds on national forests and grasslands. The 
Forest Service implements this framework to demonstrate how to make effective and visible 
investments in maintaining and restoring healthy, functioning watersheds that produce clean water 
and support habitat for numerous fish species and other aquatic life forms. The framework used a 
series of parameters to assess watershed condition for the entire Forest. Wolf and North Wolf 
subwatershed received an overall rating of 2.1 which equates to “functioning at risk”. 

Aquatic Habitat 
The greatest factors affecting redband trout life history within the project area are flow, bank stability, 
temperature, and by extension, shade. Flows are highly variable within the analysis area. Primary 
runoff typically occurs between late-March and mid-May while ground water resources (base flow) 
remain available in several project area streams throughout the year; the exception would be high 
reaches where streams flows may dry-up. The lower reaches of the larger tributaries maintain flow on 
Forest Service Lands during most years, while Wolf Creek and North Wolf Creek provides year-
round habitat. Perennial springs along several named and unnamed streams provide isolated habitat 
for fish of various age classes or supply thermal refugia to stream that are otherwise temperature 
impaired for spawning or rearing. Occupied streams within the Project area are primary spawning and 

http://www.fs.fed.us/publications/watershed/Watershed_Condition_Framework.pdf
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rearing habitat, that is, should these resources become unavailable, there is little to no downstream 
habitat capable of making up for the loss of habitat on federal lands (Stuart et al., 1996). 

Several physical attributes of stream channels can be used to describe the amount and quality of 
habitat available to fish.  This data is derived from surveys conducted on the Paulina RD using the 
Region 6 Level II protocol and Bottom Line Surveys (USFS 1991-2011).  Surveyed reaches include 
only USDA Forest Service lands, as habitat information was not analyzed for BLM or private lands.  
In addition, most, but not all survey data was available for analysis at the time of this assessment. 
Table 21 PFC Summary for North Wolf Creek 

Stream Reach Functional Rating  Apparent Trend 

North Wolf Creek 
 

   

Reach A  Functional-At Risk  Not Apparent  

Reach B  Functional-At Risk  Upward/Downward*  

Reach C  Functional-At Risk  Upward  

*Upward - aggrading, point bars building and vegetation developing; Downward – active headcuts. 

We recognize that physical habitat parameters such as width: depth ratios, bank stability, flood 
frequencies, and sediment inputs have a significant influence on fisheries populations.  However, 
those metrics are generally a result of geophysical processes acting upon the landscape at the basin or 
sub-basin scale and are reflective of the current climatic regime, lithology, and discharge.  By 
contrast, large woody debris inputs are more a function of site-specific factors that lead to vegetative 
heterogeneity within sub-watersheds. Although large wood can certainly alter pool frequencies within 
a stream reach, pool spacing at the sub-basin scale is more often a function of slope and bankfull 
width (Rosgen 1996). 

Therefore, for the purposes of this assessment large woody debris and pool frequencies will be 
described in this section, while the aforementioned parameters are discussed in the hydrology section.  
This is not to say that biologists do not appreciate the impact of bank stability, for example, on fish 
populations.  On the contrary, these parameters are all linked by common processes acting within the 
watershed to produce the stream channel habitat and riparian conditions that we observe today.  
Cumulatively, these indices provide important quantitative information that can be used to describe 
the overall channel conditions throughout the watershed.  By quantifying the extent and quality of 
stream habitat we can examine the broader relationship of management activities to fish populations 
in a watershed. 

Large woody debris 
Large woody debris (LWD) is an important factor in fish habitat creation in forested stream systems.  
It can have a significant effect on channel morphology, especially in small, lower gradient channels 
with unconfined reaches as are quite common in the Wolf subwatersheds.  LWD often creates pools, 
provides cover and rearing habitat for adult and juvenile fish, stores sediment, decreases flow 
velocity, helps retain additional organic material important for macroinvertebrate production, and is 
itself a source of organic input to the system. 

Most trees, snags and root-wads that exist on the floodplain and in the riparian zone are potentially 
available to the active channel.  When a tree becomes entrained by the stream’s flow, it is routed and 
decomposed within the system, or becomes part of the bank.  In turn, this can affect channel 
morphology by changing the pattern (e.g., meander pattern), profile (gradient), and dimension 



  

 
 

(bankfull width) at all spatial scales.  These physical effects are well summarized by Montgomery 
(Montgomery et al. 2003) who states that wood can have geomorphic effects at small scales such as 
roughness and bed-surface grain size, to large scales of channel-reach morphology and the formation 
of valley-bottom landforms.  The stability, longevity, and the degree to which wood can influence 
channel morphology depends on its abundance, size, length of submersion, orientation, degree of 
burial, and its anchorage within the bank (Bisson et al. 1987).   

The extent and type of impacts that LWD has also varies by channel type and local wood availability.  
Rosgen (1996) observes that A, B, and G stream types generally respond to a reduction of LWD input 
with an increase in both channel scour and pool spacing.  Thus, a decrease in LWD input would likely 
produce a reduction in available pool habitat for fish.  It is this interaction between LWD, the channel 
and the floodplain that greatly impacts the quantity and quality of habitat available to fish and other 
aquatic organisms.  

In heavily forested areas, the density and location of large wood has proven a useful indicator of 
complexity (Stuart et al 2007). Cordova (1995) found that 63% of the pools were formed by 11% of 
the pieces of LWD he measured. The density of LWD as a factor in pool formation was more 
important in moderately constrained channels. In addition, larger sizes of LWD were significantly 
more likely to form pools than small sizes of LWD. In surveys of headwater streams in the Crooked 
River basin, Stuart et al 2007, found a lack of deep pools and a paucity of LWD, particularly large 
sized wood. 

Table 22 below summarizes the amount of large woody debris measured in six streams of the Wolf 
Creek subwatersheds (FS land only).  Only those pieces that are >12 inches in diameter at 35 feet 
from the base were counted (INFISH 1995); approximately 22.7 miles of stream were included in this 
analysis.
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Table 22. Large Woody Debris in Selected Streams of the Wolf Creek Subwatersheds. 

6th field 
WA/Stream 

Length 
(miles 

surveyed) 

Channel 
type* 

Pieces 
LWD/
mile 

Meets  

INFISH 
standard 

(≥20)    
Y/N 

% of 
standard 

Meets  

reference 
standard 
(≥116)    

Y/N 

Year data 
collected 

Wolf          

Wolf  5.5 C3/B3 22.8 Y 114 N 2006 

East Wolf 3.4 A 7.2 N 36 N 2011 

East Wolf 1.3 A/4 6.8 N 34 N 2006 

East Wolf 3.1 N/A **89.8 Unknown N/A N 1993 

Miles 2.9 N/A **15.8 N N/A N 1993 

East Wolf 
Trib 0.5 N/A 8.8 N 44 N 2006  

North Fork 
Wolf         

Wolf Trib 
(16)-clear 
Creek 

2.1 B 10 N 50 N 2009 

North Fork 
Wolf 4.9 C/E 10.7 N 54 N 2011 

North Wolf 6.3 C3/B3 **39.6 Unknown N/A N 1995 

Widow  3.9 B 9 N 45 N 2009 

*Survey data was only sufficient to determine coarse-level channel type generalizations 

**Surveys conducted prior to 1996 counted LWD differently and may be an over-estimation of total 
LWD.  

It is clear from this data that there is an overall lack of wood in these streams.  With the exception of 
mainstem Wolf Creek, remaining streams within the watershed fails to meet the INFISH standard of 
≥20 pieces LWD per mile.  Values range from 45 – 114% of this standard, suggesting that streams are 
either in poor condition or that the standard is inappropriate for this area.  No streams meet reference 
Standards (Cordova 1995); reference stream survey data files. However, reference standards may be 
more appropriately applied to the denser mixed conifer stand types in the upper watershed. 

It appears that both the number and volume of LWD has decreased between 2006 and 2011 in Wolf 
Creek (see tables 22 and 24).  



  

 
 

Table 23.  Natural Amounts of Large, Woody Material in the Blue Mountains (Cordova 1995) 

 
Table 24.  Pacfish/InFish Biological Opinion (PIBO) data for Wolf WA. 

Stream Yr PoolPct WDTrans PTFines2 PTFines6 Stab LWFrq 

Wolf 2011 58.59 11.7 18.18 25.69 100 22.91 

Wolf 2006 62.59 14.28 37.73 40.27 93.18 58.17 

Wolf 2001 57.19 37.41   92.86 23.7 

Pool Frequency 
Pools provide a number of benefits to fish including cover, rearing habitat, and slow water for resting 
and feeding.  In addition, of particular importance in the Crooked River sub-basin, deep pools provide 
thermal refugia from cold-winter and high-summer temperatures.  Since many Wolf Creek tributaries 
dry-up during the summer on NF lands, larger, deeper pools become particularly important to redband 
trout and non-game species alike.  Fish may become stranded in isolated pools until either flows 
return or food and oxygen resources are used up, in which case they die.  Therefore, streams with a 
greater number of high-quality pools provide more individuals opportunities to survive and prosper. 

In general, pool frequency and size (i.e., area, residual pool volume) are dependent on stream gradient 
and drainage area.  Pool frequency is inversely related to stream size; that is, larger streams have 
fewer pools (Stack and Beschta 1989).  There is a considerable amount of information on pool 
spacing in both the fisheries and hydrology literature.  Leopold (Leopold et al. 1964) states that in the 
most general sense, both meandering and straight channels exhibit near-regular pool-riffle spacing of 
approximately 5 to 7 channel widths.  Although this can vary considerably in different channel types 
and over short distances, this figure is useful for evaluating the approximate ratio that we might 
expect in this area.  It is also worth noting that channels that have changed from one [Rosgen] type to 
another, due to climatic or human-induced disturbances, will undergo short-term changes but will 
usually return to this [5 to 7 widths] equilibrium if the causal mechanisms are discontinued.  While 
this value is particularly useful in pool-riffle reaches, streams with other bed features (such as a step-
pool configuration) are often somewhat different, however.  The following table describes the 
expected pool spacing for the generalized stream types of the Wolf Creek subwatersheds. 

  

Large Woody Debris Size Channel Type A 
(# per 100’) 

Channel Type B   (# 
per 100’) 

Channel Type C   (# 
per 100’) 

>21 in dbh, >35 ft long 
(large) 

0.4 0.6 0.8 

>12 in dbh, >35 ft long 

(medium) 

1.5 1.3 1.7 

>6 in dbh, >25 ft long 

(small) 

3.4 3.4 4.5 
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                               Table 25.  Pool Spacing by Channel Type (derived from Rosgen 1996). 

Channel type Expected distance between pools 
(no. bankfull widths) 

A 1.5 – 3.0 

B 4.0 – 6.0 

C 5.0 – 7.0 

E 5.0 – 7.0 

F 4.0 – 5.0 

G 5.0 – 7.0 

 

Unfortunately, resource and data limitations prevent us from accurately determining the pool spacing 
in streams of the Wolf Creek analysis area.  However, a simpler surrogate can be measured—pools 
per mile—for which INFISH (USFS 1995) provides targets under its interim RMOs.  The number of 
pools per mile varies according to a stream’s wetted width.  Although most pool scour occurs at flows 
near or above bankfull, INFISH uses wetted widths since field technicians can measure it more easily. 

The pool frequency RMO does not specify a target for those streams with wetted widths (ww) less 
than 10 feet.  However, a smaller stream would be expected to have more than 96 pools per mile.  
Thus, the following table illustrates that Wolf Creek tributary streams are considerably below the 
target, even though all streams measured were less than 10 feet in width with the exception of Wolf 
and North Wolf (<20 feet).  In other words, we would expect ≥ 96 pools per mile for streams with a 
wetted width <10 and ≥ 56 pools per mile for streams with a wetted width <20.  
Table 26.  RMO Objectives and Observed Values for Pool Frequency. 

Stream RMO pools per 
mile objective 
(wetted width) 

Observed pools 
per mile (wetted 

width) 

Bankfull 
width 

% of 
standard 

Year data 
collected 

Wolf  56 (20) n/a 19.6 n/a 2006 

East Wolf 96 (10) 3.2 18.5 3.3 2011 

East Wolf 96 (10) n/a n/a n/a 2006 

Wolf Trib (16) 96 (10) 2.9 17.1 3 2009 

North Fork Wolf 56 (20) 1.3 50 2 2011 

Widow  96 (10) 0.1 16.3 <1 2009 

 

  



  

 
 

Most of these stream surveys were conducted during annual flow minima of mid- to late-summer.  
Hydrographs in this area are generally single-peaked (i.e., snowmelt driven), although rain-on-snow 
events can occur frequently below about 4500 ft. in elevation.  Thus, it is accurate to state that flows 
tend to vary considerably from season-to-season and even within the same stream.  Hence, some 
might keenly note that bankfull width is a more accurate descriptor of stream size and since 
summertime field surveys continue to be used we should base expected pool frequencies on channel 
type and bankfull width values.  Yet even if we use the INFISH standard for pool frequency based on 
the bankfull width (bfw) of these streams, still none meet objective of 56 pools per mile (for a ww of 
20 ft.).  All of these streams are <10% of the objective and would seem to be lacking sufficient pool 
habitat to support robust fish populations.  As in the case of LWD, this data suggests that streams in 
the watershed are either not providing good habitat or the INFISH standard for pool frequency is 
inappropriate for the area. 

Aquatic Habitat Summary  
Based upon the existing conditions of the channel and knowledge of hydrology and geomorphology 
in the watershed, inferences can be drawn about types of changes in stream flows, channel conditions, 
wetlands, and water quality that have taken place over time and resulting effects to aquatic species.  
Principal causes of changes in aquatic habitats have been: 

• The loss of beaver activity and beaver dams has resulted in a loss of wetland habitat, 
increased peak flows, decreased base flows, contributed to higher stream temperatures, 
increased sediment transport, reduced summer pool habitat for aquatic species and 
contributed to stream entrenchment. 

• Changes in upland vegetation may have altered peak flows, base flows, and total annual 
yield, for periods of time that are dependent upon location, type and the magnitude of 
vegetative change.  Vegetative changes that have occurred include timber harvests, fire 
suppression, juniper expansion and livestock grazing. 

• Entrenchment of stream channels contributes to increased peak flows, decreased base flows, 
increased bank erosion and sediment transport, decreased numbers of pool structures and 
woody debris, increased channel widths and increased stream temperatures. 

• Grazing impacts to riparian vegetation contributes to decreased shade, increased stream 
temperatures and decreased channel stability. 

• Road densities and culverts have increased peak flows, decreased base flows, increased fine 
sediment transport and contributed to stream entrenchment. High road densities in the 
watershed and specifically within RHCAs are concern. 

• Recruitment sources for large wood in streams have been reduced in areas where timber 
harvests occurred in close proximity to stream channels. Historically, large wood may have 
been directly removed from stream channels to addressed perceived ‘fish passage’ concerns. 

• Agricultural use of floodplain and wetland areas at the lower elevations has increased peak 
flows, decreased base flows, increased nutrient loads, decreased channel stability and reduced 
levels of shade, thereby contributing to higher stream temperatures, increased sediment 
transport and loss of pool habitat. 

• Irrigation diversions have decreased base flows contributing to loss of riparian vegetation and 
higher stream temperatures and reduced the availability of aquatic habitat.  Unscreened 
irrigation diversions increase the loss of individual fish from the population.  
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Aquatic Species 
Biological data on species distributions and abundance is usually more difficult to obtain than habitat 
information.  Although habitat information is often more variable between observers than biological 
data, it provides valuable data about site conditions and can highlight candidate reaches for 
restoration opportunities.  We naturally expect there to be a response in the biota when streams are 
degraded, however, different species react variably to changes in habitat availability and quality.  
Therefore, it is important to understand how populations, not just habitat, are responding to 
disturbance. 

While all aquatic species are dependent on having sufficient quality habitat, each species exhibits a 
unique disturbance tolerance threshold and may respond negatively or positively.  For example, in the 
case of increasing stream temperatures, we would expect redband trout to persist longer than bull 
trout due to their greater thermal tolerance range.  However, a large increase in stream temperature 
(beyond 17ºC/62.6ºF) would tend to favor warm-water species such as suckers and bass.  
Temperature changes driven by a loss or conversion of riparian habitat might also favor Pacific tree 
frogs over less-tolerant species like the Columbia spotted frog.  Therefore, biological information is 
important in developing a better overall picture of watershed-scale effects, and how changing habitats 
affect species abundance, diversity, and trends.  However, unfortunately, population information is 
generally unavailable beyond presence/absence data for the upper Wolf Creek analysis area.   

Furthermore, considerable uncertainty exists about the possible effects of climate change on 
hydrologic conditions and the water-limited nature of this watershed may leave it very susceptible to 
even small changes.  A recent synthesis of current literature examining climate change and potential 
declines of trout species at the landscape scale predicts a 47% decline in total suitable habitat for all 
trout (Wenger et al, 2011). The same study predicts habitat for rainbow trout to decline by 35% 
because negative temperature effects are partly offset by flow regime shifts that benefit the species. 
The study points to opportunities for strategic targeting of mitigation efforts to appropriate stressors 
and locations.  
 
Table 27. 2008 Regional Forester’s Sensitive Species List 
Species Status Presence 
Bull Trout 
Salvelinus confluentus 

Threatened Absent 

Mid-Columbia Steelhead Trout 
Oncorhynchus mykiss ssp 

Threatened Absent 

Spring Chinook Salmon Essential 
Fish Habitat (EFH) 
Oncorhynchus tshawytscha 

No ESA 
status 

Absent 

Columbia Spotted Frog 
Rana luteiventris 

Sensitive / 
Candidate 

Present 

Redband Trout 
Oncorynchus mykiss ssp. 

Sensitive Present 

Westslope Cutthroat Trout 
Oncorhynchus clarki lewisi 

Sensitive Absent 

Shortface lanx (Gastropoda) 
Fisherola nuttalli (suspected) 

Sensitive Absent 

Pristinicola hemphilli (Pristine 
springsnail) (suspected) 

Sensitive Absent 

 
  



  

 
 

Fish Species known or suspected in the analysis area 
The Wolf Creek analysis area once supported many native species of fish including spring chinook, 
summer steelhead, bull trout, redband trout, and mountain whitefish.  Significant population 
fragmentation due to habitat modifications has occurred and redband trout are the only game species 
that still exist here.  These populations are primarily limited to cool headwater streams on the Ochoco 
NF that have perennial flow, adequate instream cover, gravels for spawning, and effective riparian 
vegetation. 

The Wolf Creek analysis area contains three known fish species on National Forest lands.  These 
species include: redband trout (Oncorhynchus mykiss ssp.), speckled dace (Rhinichthys osculus), and 
Malheur mottled sculpin (Cottus bairdii spp.). Longnose dace (Rhinichthys cataractae) are assumed 
difficult to distinguish from one another (i.e., other Rhinichthys species may also occur).  Mountain 
whitefish (Prosopium williamsoni) were once present on the mainstem Beaver Creek, of which Wolf 
Creek is a tributary to; however, their current distribution above Prineville Reservoir is uncertain. 

In-stream flows generally decline on private lands downstream due to water withdrawals, increasing 
evaporation, and sub-surface loss, this despite an increasing drainage area.  Largescale suckers 
(Catostomus macrocheilus), northern squawfish (Ptychocheilus oregonensis), chiselmouths 
(Acrocheilus alutaceus), smallmouth bass (Micropterus dolumieu), and brown bullhead (Ameiurus 
nebulosus) gradually replace cold-water species in Wolf Creek, Beaver Creek and the mainstem 
Crooked River.  In general, because of their status as a Region 6 Sensitive Species and their 
importance to the sport fishing community, more information about redband trout distribution is 
known than of non-game species.  

Rainbow trout are freshwater residents; they do not migrate to the ocean. Migrations are localized as 
they forage, spawn and colonize available habitat within a basin. Red-band trout habitat requirements 
are similar to other trout species; optimal water temperatures are 54-64º F., but as a native fish, they 
are adapted to the region‘s higher water temperatures. Red-band may survive temporary exposure to 
85º F. waters where cooler flows from seeps, springs and tributaries provide thermal refugia.  

Red-band populations within the Crooked River Basin are extremely suppressed; populations are 
highly fragmented; connectivity between sub-populations is poor due to a suite of factors including 
off-Forest water diversion, agricultural practices, urbanization and thermal and physical barriers. It 
was estimated that of the remaining seven percent of strong red-band native populations in the 
Crooked River, public lands are the physical and genetic refugia of this species (Grover and Hodgson, 
1999), underscoring the importance of improving or maintaining habitat for the species. Detailed red-
band population information is not available for the Project area. Data from an adjacent watershed on 
the Paulina Ranger District that similarly feeds into the Crooked River Basin indicates a large 
reduction in the population occurred in 2003 between the periods of 1997-2003 (Hodgson, 2003). 
Red-band trout populations are depressed and may be declining throughout the Crooked River basin 
(Stuart et al., 1996). 

Red-band trout are an Oregon Sensitive Species; the state‘s Native Fish Conservation Policy (ODFW, 
2003[a]) was developed to ensure the conservation and recovery of native fish. This policy is 
furthered by its Fish Hatchery Management Policy (ODFW, 2003[b]) to maintain genetic resources of 
native fish populations spawned or reared in captivity. 
Fish Distribution 
Redband trout are still distributed widely throughout their historic range; however, hybridization with 
coastal rainbow trout and habitat loss have produced dramatic declines in the number of strong* 
populations.  Within the Wolf Creek analysis area, redband are widely distributed but the lack of 
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habitat connectivity constrains their viability and abundance.  Therefore, redband are likely 
vulnerable to local extirpations from ongoing disturbance. 

Redband distribution information on public and private lands comes from several sources.  First, 
physical habitat stream surveys conducted by ODFW and the Forest Service often note the presence 
of redband when they are encountered.  Second, the Ochoco NF stream classification nomenclature 
assigns a number from I-V, with class I and II being fish bearing waterbodies.  This information has 
been gathered and revised by fishery biologists and hydrologists over a period of many years and is 
based on visual observations.  While both of these classifications are indeed field verified, there are 
often discrepancies between methods and some uncertainty still exists, as noted in the table below. 

Stream surveys and field visits are primarily conducted during the warm summer months when many 
streams are at or near base flow.  Thus, we should expect that the distribution information in table 28 
below, to be a very conservative determination.  When flows are higher, particularly during spring 
runoff, it is reasonable to expect that individuals move farther upstream, especially during the 
spawning periods of March, April and May.  Also, due to considerable inter-annual flow variability 
actual distributions probably vary significantly. Roads analysis conducted for this assessment 
confirms the lack of aquatic organism (fish, amphibians, macroinvertebrates) passage throughout the 
watershed(s) including all major tributaries. This information is important for understanding intra-
watershed connectivity of aquatic species and is a primary factor regarding abundance and resiliency 
of populations. Roads Analysis has identified those culverts (some, but not all) in need of 
maintenance and/or replacement (reference Roads Analysis section). Headcuts can also affect aquatic 
organism passage. Several have been identified via field observation of aquatic specialists; analysis is 
ongoing. Agricultural water withdrawals are also of concern. As referenced above (Water Rights), 
irrigation withdrawals occur on Lower Mainstem Wolf Creek. It should be noted that two diversions 
on lower mainstem Wolf Creek were upgraded and screened to prevent loss of fish to irrigation 
withdrawals in 2010.   
Table 28. Redband Trout Distribution in the Wolf Creek Subwatersheds. 

Sub Watershed Fish 
Distribution 
(miles) 

Percent of miles 
within 
subwatershed 

Percent of total 
miles of fish 
distribution   

Percent of miles 
within 
watershed  

North Wolf Creek  13.1 32.6% 27.9% 27.9% 

Wolf Creek 33.8 54.5% 72.1% 33.1% 

Total 46.9   45.9% 

 
*Strong populations have the following characteristics: a) All major life-history forms that historically 
occurred within the subwatershed are present; b) numbers are stable or increasing and the local population is 
likely to be at half or more of its historical size or density; c) the population or metapopulation within the 
subwatershed, or within a larger region of which the subwatershed is part, probably contains at least 5,000 
individuals or 500 adults. 

Fish Management 
Genetic introgression has long been recognized as a significant problem in watersheds where 
hatchery-raised salmonids have been used to supplement and sometimes supplant native species (e.g., 
Behnke 1979).  Beaver Creek and Wolf Creek were stocked repeatedly in the mid-1940s with coastal 
rainbow trout, and summer steelhead were distributed (Beaver Creek) in 1972 by the Oregon Fish 
Commission (now ODFW) (Stuart et al. 1996).  However, since this time the entire watershed has 
been managed as a wild fishery and no legal stocking is conducted.  As a result, it is believed that 



  

 
 

genetic purity remains quite high for redband populations.  In studies conducted in the Upper 
Crooked by Currens (1994) and Phelps et al (1996) (in Stuart et al 2007), hatchery introgression was 
determined to be 1%, compared to 11% in adjacent Sugar Creek. Redband brood stock is periodically 
collected in Wolf and Deep Creeks by the state for its naturalized hatchery production (Hodgson, 
2006). The isolated nature of many populations in tributary streams on the Ochoco NF due to 
temperature, passage barriers, water quality concerns and flow may, however, eventually limit genetic 
diversity and fitness. 

Amphibians 
Like macroinvertebrates, amphibians are often good indicators of water quality since they are 
variably sensitive to subtle changes in toxicity, sedimentation, temperature, salinity, and utilize both 
aquatic and terrestrial habitats.  They feed primarily on insects and other invertebrates, play an 
important role in soil development, create cavities and burrows for other animals, and are themselves 
food for fish, birds and mammals.  Amphibians often have small home ranges, and although most are 
quite mobile, they are easily extirpated by a number of factors, including habitat degradation and non-
native species introductions. See discussion above regarding Aquatic Organism Passage. 

Little is known about amphibian populations within the Wolf Creek analysis area.  Most information 
is anecdotal and limited to occasional presence/absence notes taken during Level II and BLS stream 
surveys.  Sightings where the observer could not identify the animal to species-level are not been 
included here, although several such instances occurred. The Columbia spotted frog is the only 
amphibian on the Region 6 Sensitive Species list found in this area. Of the commonly known threats 
to this species, loss of wetland habitat due to drought, channel incision (i.e., loss of floodplain 
connectivity), and agricultural water withdrawals are of greatest concern here.  Their distribution is 
also influenced by stream crossings. The most widely distributed predator, the American bullfrog 
(Rana catesbeiana), is not known to exist within the watershed although populations are nearby.  It is 
believed that non-native, predatory fishes such as brook trout (Salvelinus fontinalis) are absent but 
numerous warm-water game fishes inhabit mainstem Beaver Creek.  The true distribution and 
population trend in spotted frog populations remains unknown. 

The quantity and quality of amphibian habitat varies considerably throughout the Wolf Creek 
analysis.  Water is quite scarce in this area and the breeding habitat for most species is usually limited 
to perennial streams, wetlands and springs, many of which are severely degraded.  Certain species 
such as the Western toad (Bufo boreas) are more adaptable to dryland habitats and may be more 
ubiquitous here than aquatic obligates such as the Columbia spotted frog.  Observational evidence 
suggests that Wolf Creek maintains some of the best and most extensive riparian habitat within the 
Wolf Creek watershed and may indeed be more favorable to amphibians than intermittent streams. 

In addition to those species already mentioned, known or probable amphibian species within the 
watershed include: long-toed salamanders (Ambystoma macrodactylum), Pacific treefrogs (Hyla 
regilla), and Great Basin spadefoot toads (Scaphiopus intermontanus).  Due to the dry, scab-stringer 
nature of the watershed, it seems unlikely that tailed frogs (Ascaphus truei) exist. 
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Desired Future Condition for Aquatic Resources 
The desired future condition has been developed for the Wolf Creek analysis area and reflects 
management objectives identified in the Ochoco National Forest Land and Resource Management 
Plan (LRMP) and the Inland Native Fish Strategy (INFISH).  INFISH guidelines contain Riparian 
Management Objectives (RMOs), which give direction regarding any array of activities such as: 
timber management, roads management, fire/fuels management, and fisheries and wildlife restoration 
(USDA Forest Service 1995). The Forest Plan stipulates that aquatic habitat will be maintained or 
improved.   
Table 29. INFISH Interim Riparian Management Objectives 

Habitat Feature Interim Objective 

Bank stability Greater than 80 percent stable banks 

Large Woody Debris (forested 
systems) 

See Table below: Natural amounts of large, woody material in the 
Blue Mountains 

Pool frequency See Table below: Spacing between pools by channel type 

Width/depth ratio (W/D) 
Less than 10, mean wetted width divided by mean depth 

See Table below: 

Shade 
Greater than 80 percent of water surface shaded 

* shade standard is further defined and discussed in water 
temperature and riparian vegetation sections above 

Water temperature 

(INFISH) 

No measurable increase in maximum water temperature (7-day 
moving average of daily maximum temperature measured as the 
average of the maximum daily temperature of the warmest 
consecutive 7-day period).  

Less than 59° F within adult holding habitat.  

Less than 48° F within spawning and rearing habitats.  
 
 

 
  



  

 
 

Table 30.  Natural Amounts of Large, Woody Material in the Blue Mountains (Cordova 1995) 
 Number of pieces per 100 feet 

Large Woody Material Size Channel Type 

A 

Channel Type 

B 

Channel Type 

C 

>21 inches dbh, >35 feet long 0.4 0.6 0.8 

>12 inches dbh, >35 feet long 1.5 1.3 1.7 

>6 inches dbh, >35 feet long 3.4 3.4 4.5 

 
Table 31.  Spacing Between Pools by Channel Type (Rosgen 1996). 
Channel Type  Channel Slope Spacing Between Pools 

X Bankfull Widths 

A 0.04 - 0.10 3.5 - 4.0 

A 0.10+ 1.5 - 2.0 

B 0.02 - 0.04 4.0 - 6.0 

C 0.001 - 0.02 5.0 - 7.0 

E <0.02 5.0 - 7.0 

 
Table 32. Width to Depth Ratio by Stream Type (Rosgen; Silvey 1998) 

Width/Dep
th Ratio 

A  B C D DA E F G 

 <12 >12 >12 >40 <40 <12 >12
2 

<12 

Fisheries Habitat   
Riparian conditions will provide a diversity of habitats sufficient to maintain viable populations of all 
sensitive aquatic species including populations of resident fish and frogs.  Critical habitat and other 
habitats necessary for the conservation of these species will exist.  All fish bearing and potentially 
fish bearing streams will have large, stable, and complex habitats consistent with its stream type and 
riparian community.  The interrelated variables that determine the pattern and profile of the stream 
channel will be influenced by natural stream flow and sediment regime.  Channel form will reflect 
historic fluvial processes which have evolved simultaneously and operate through mutual adjustments 
toward self-stabilization (Rosgen 1994).  Objectives for fish bearing stream segments include: 

• Maintain high quality rearing and adult habitats via a pool-to-riffle ratio consistent with the 
stream channel type and riparian influence  

• Provide high quality spawning habitat for resident fish. 

• Provide larger diameter standing dead and live trees for a long-term supply of large organic 
material for instream fish habitat (i.e. pools) and channel stability, as well as a variety of 
other habitats. 

• Provide LWD at natural levels along forested or historically forested riparian areas  
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• The watershed will support viable populations of inland aquatic species and maintain the 
biological diversity of the system. 

• Maintain and restore connectivity of habitat for aquatic organisms and restore fish passage at 
stream crossings and at headcuts.  

Riparian Habitat Conservation Areas (RHCAs) 

• RHCAs capable of producing conifer vegetation structure are maintained within their historic 
range of variability for LOS characteristics from those with open park-like conditions where 
fire is a frequent occurrence to the dense multi-layered stands where fire is less frequent. 

• RHCAs not capable of supporting conifer vegetation, but which site capabilities only support 
hardwood or non-forest type (grass, herbaceous, shrub, or barren), should be allowed to revert 
to and/or be maintained in those conditions to provide a diversity of habitats for a variety of 
wildlife species. 

• RHCAs will support a diversity of native plant communities that will: 

o provide canopy closures that maintain stream temperatures, 

o provide connecting habitat, 

o support healthy and diverse populations of wildlife species, 

o serve as effective filters of sediment from upslope sources, 

o stabilize streambanks, contributing to high quality aquatic habitat. 

• Structural components needed to provide complex aquatic habitat are present.  Instream large 
wood is representative of the overstory tree component capable for the site.   

• Resident redband trout populations with individuals of all life stages are maintained 
throughout their habitat.  Large adult trout are present in complex pool habitat.  Robust 
sculpin populations exist throughout the stream systems in the watershed. 

• Landscapes are relatively resistant to large scale, high intensity, stand replacing fires.  Fire 
hazard is reduced in strategic areas lowering the risk for wildfires that would potentially 
further reduce the amount of LOS, increase forest fragmentation, remove vegetation in 
riparian areas leading to stream bank instability, reduce stream shading, reduce riparian 
habitats for riparian dependent species or species depending on riparian zones for dispersal, 
and reduce habitats for other species of concern such as the Preble's shrew, pine marten, and 
northern goshawk and other focal bird species dependent of riparian habitat (see Wildlife 
sections).  

  



  

 
 

Desired Future Condition for Hydrology 
 “Favorable conditions of flow” (Organic Administration Act, 1897) will maintain streams in the 
watershed in a state of quasi-equilibrium.  There will be enough flow over sufficient time to move 
natural sediment loads through the system.  Peak flows will not result in above natural levels of 
channel degradation or increased damage to improvements such as culverts, bridges, and irrigation 
diversions.  Water will be provided throughout the year for in stream uses, recreation, livestock, and 
irrigation. 

Water Yield 
Water yield will be maintained or increased to within the historic natural range of variability. 

Peak Flows 
The discharge associated with flood frequency will not be increased (i.e. A ten year flood will not 
look like a fifteen year flood). Floodplains will interact with peak flows on a relatively frequent basis 
(1-3 years).  Fully functioning floodplains will dissipate energy during higher flood events and reduce 
peak flows by spreading out flows and broadening the hydrograph. Stream crossings on Forest roads 
and other improvements will be adequately designed to accommodate projected floods. 

Base Flow 
The base flow will be maintained or increased to within the historic natural range of variability. 
Wetlands along streams and in uplands will be increased to the historic range of variability to increase 
late season release of water. Beaver will be well distributed in Wolf Creek and lower gradient 
tributaries further increasing wetlands and late season water release. 

Water Quality 
Streams in the watershed will meet all state water quality standards and will provide clean water for 
fish and aquatically dependent species, recreation, and agriculture. 

Sediment and Turbidity 
Sediment loads resulting from management practices shall not be at levels that are harmful to fish or 
aquatic life. High potential sediment sources in riparian areas and the uplands resulting from our 
management practices (logging, fuels treatment, roads, grazing, recreation, etc.) will be identified and 
mitigated. There will be no more than a 10 percent cumulative increase from management practices in 
stream turbidity levels over natural levels. The stream system will be in quasi-equilibrium with the 
stream flow and sediment load, will be in a properly functioning condition, and will have stable 
stream banks.  Scouring, head-cutting, and down-cutting will be uncommon as will soil deposition 
above the norm for the stream system.  

• Cut banks will average less than 10 percent. 
• Sinuosity, width/depth ratio, and gradient will be in balance.  
• The stream banks will be stable and will have adequate, deep rooted, vegetative cover and 

LWD (Large Woody Debris) to protect the banks and dissipate energy during high flows. The 
vegetation will be of diverse composition and age-classes. There will be adequate recruitment 
for future LWD in forested reaches. 

• Adequate disturbance and deposition will occur from flooding to maintain healthy, historic, 
plant communities across the flood plain. 

• Streams will move laterally across their floodplains. Lateral movement will be associated 
with natural sinuosity and resultant point bars will be re-vegetating.  
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Temperature 

• Water temperatures will be able to sustain viable populations of all historic fish, aquatic insects, and 
other water dependent species across the historic distribution in the watershed. 

• Cold water refugia will increase in size. 

• No measurable increase in water temperature resulting from management practices will occur in the 
watershed. 

• The seven day moving average of the daily maximum water temperature will not exceed 18°C 
(64.4°F) or what would have existed under natural conditions if higher.  

• Stream width/depth ratios will be reduced by restoring historic channel types.  

• The volume of water being heated for a given solar input will be increased by restoring base flows 
and extending the runoff season.  

• Shade in forested reaches will range between 60 and 100 percent. In non-forested reaches, shade will 
approach levels contributed by historic stream side vegetation and overhanging banks. 

• Wolf Creek will be removed from the Oregon Section 303(d) list of "Water Quality Limited 
Streams". 

Botanical Resources 
Existing Condition 
Proposed, Endangered, Threatened and Sensitive Plant Species 
There are no proposed, endangered, or threatened plant species documented or suspected of occurring 
in the geographic area that includes the Wolf watershed analysis area; habitat is not present. There are 
five plant species listed as sensitive by Region Six, documented in the analysis area. 
Table 33. Sensitive Plant Species Found in Analysis Area 
Plant species habitat Area (acres) 
Astragalus tegetariodes Big sagebrush, open ponderosa pine 571 
Botrychium crenulatum Wet meadows, springs, seeps 46.5 
Botrychium minganense Wet meadows, springs, seeps 57.2 
Botrychium montanum Wet meadows, springs, seeps 54 
Calochortus longebarbatus var. 
peckii 

Ephemeral wet meadows, streambanks 4854 

Several other species have potential habitat.  There are currently 39 plant species on the Regional 
Forester’s Sensitive Species List that are known to occur or have potential habitat on the Ochoco 
National Forest (table 34).  Habitat exists for 26 of the 39 species in the Wolf Creek analysis area.   
Not all potential habitats have been surveyed for sensitive plant species. 
 

 

 

 
  



  

 
 

Table 34. Region 6 Sensitive Species List 
Species Habitat 
Achnatherum hendersonii Sagebrush scablands 
Achnatherum wallowaensis Sagebrush scablands 
Astragalus diaphanus var. diurnus Shallow gravelly soil over basalt, sandbars 
Astragalus peckii  Sage/Juniper/Lodgepole, pumice course soils 
Astragalus tegetarioides  Dry, sandy soils in Ponderosa pine forest 
Botrychium ascendens Wet meadows/streams, springs, seeps 
Botrychium crenulatum  Wet meadows/streams, springs, seeps 
Botrychium minganense Wet meadows/streams, springs, seeps 
Botrychium montanum   Wet meadows/streams, springs, seeps 
Botrychium paradoxum   Wet meadows/streams, springs, seeps 
Botrychium pinnatum  Wet meadows/streams, springs, seeps 
Calochortus longebarbatus var. peckii  Seasonally wet meadows and stream margins 
Camissonia pygmaea  Low elev. Plains/washes course soil 
Care abrupta   Montane, mid-high elev, moist meadow 
Carex diandra  Sphagnum bog, lakeshores 
Carex lasiocarpa var. americana Wet sedge meadows/lake and stream shores 
Carex retrorsa   Swamps, marshes, meadows, stream shores 
Cheilanthes feei  Basalt cliffs, occ. Limestone 
Cyperus lupulinus ssp. Lupulinus  Dry exposed sand, gravel riparian edge 
Dermatocarpon meiophyllizum  Rocks inundated most of the year 
Elatine brachysperma   Muddy Shores and shallow pools 
Eleocharis bolanderi Moist/Wet meadows and openings 
Eriogonum cusickii  Juniper/big sage/low sage scablands 
Heliotropium curvassavicum   Moist to dry saline soils 
Helodium blandowii  Montane ferns 
Lipocarpha aristulata  Wet soils on beaches, sand bars, bottomlands 
Lomatium ochocense   Basaltic scablands on shallow lithosoic soils 
Mimulus evanescens  Sage/Juniper vernally moist stream banks 
Muhlenbergia minutissima   Weathered lava soils in Riparian Areas 
Penstemon peckii   Seasonally moist habitats in open forests 
Potamogeton diversifolius  Lakes, ponds including created habitat 
Rorippa columbiae  Wet meadows 
Rotala ramosior   Sandy/Silt below high water 
Salix wolfii  High Elevations/Wet meadows and fens 
Talinum spinescens  Cliffs, ledges, outcrops in basaltic soils 
Texasporium santi-jacobi   Arid/Semi-arid shrub steppe grasslands 
Thelypodium eucosmum  Dry slopes in vernal drainages 
Tomentypnum nitens  Montane fens 
Tortula mucronifolia  Riparian Populus, Montane Abies 
Utricularia minor Lowlands and montane fens, sedge meadows 

Species not bolded in table 34 are determined not to occur in the project area because there is no 
suitable habitat or the area is well outside the documented range.  
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Sensitive Plants 

Moonworts 
Habitat for Botrychium spp. is primarily sedge/forb plant communities associated with seeps, 
drainages, and the edges of wet meadows.  Historically, these habitats have been degraded or lost 
completely by the removal of timber, road construction, and overgrazing by cattle.  The intentional 
introduction of non-native grass species for cattle forage, such as smooth brome, orchard grass, and 
Kentucky bluegrass also has a negative effect on rare plant populations which occupy the same sites.   
Current grazing practices continue to negatively impact Botrychium habitat.  The Wolf analysis area 
contains 3 species of Botrychiums, for a total of 2 locations of Botrychium crenulatum, two locations 
of Botrychium montanum, and two populations of Botrychium minganense.  These plants are small in 
stature, may be dormant underground for several years, and therefore are easily overlooked.  While 
populations are difficult to locate, their habitat is readily identifiable and their presence will be 
assumed in high probability habitat.   

Peck’s Mariposa Lily 
Calochortus longebarbatus var. peckii, Peck’s mariposa lily, is a local endemic to the Ochoco 
National Forest.  It is currently on the Oregon Natural Heritage Information Center (ORNHIC 2010) 
List 1, which is considered to be threatened with extinction throughout its range.  Peck’s mariposa lily 
is a sterile triploid, which reproduces exclusively through the asexual production of bulblets that form 
at the base of the plant and are presumably dispersed downstream (Fredricks 1986).   Calochortus 
longebarbatus var. peckii is found in habitats ranging from riparian strips along seasonal streams and 
meadows within open ponderosa and lodgepole pine forests to open meadows, but is restricted to 
seasonally moist areas with patches of open, exposed, moderately deep to shallow soil.  Very wet 
meadows and wetter portions of meadows tend not to support Peck’s mariposa lily; however the drier 
margins of these meadows and meadows that are seasonally dry or moist overall tend to support the 
largest populations of the lily. 

The species management guide for Calochortus longebarbatus var. peckii (Dewey 2011) suggest that 
this species may benefit from changes to riparian areas that result in increased amounts of transitional 
habitat.  It also suggests that in some areas of the Ochoco National Forest, habitat for this species has 
been eliminated due to human influences.  Road construction, grazing, timber harvest and other 
management activities have resulted in hydrological changes; especially stream down cutting that has 
lowered water tables and in some areas, has resulted in loss of riparian habitat for Calochortus 
longebarbatus var. peckii (USDA 2004b). 

The Wolf analysis area contains several known populations and substantial habitat for Peck’s 
mariposa lily.  There are 4 existing entries for Calochortus longebarbatus var. peckii in the rare plant 
database (NRIS-TESP) occupying 4,853 acres within the Wolf analysis area.  All known populations 
should be managed with the goal of maintaining or increasing the overall population of Peck’s 
mariposa lily.   

Deschutes milk-vetch (Astragalus tegetarioides)  
Astragalus tegeteroides is currently on the ORNHIC List 1.  This species occurs in openings, swales, 
and canyon bottoms in ponderosa pine forests and open stands of low and big sagebrush.  Specific 
ecological requirements are not well known for this species, but early successional fire tolerant traits 
characterize other species in this genus.  Most populations are in Harney County on the Snow 
Mountain Ranger District, Malheur National Forest.  There are two populations in the Wolf analysis 
area, totaling 571 acres of habitat 

 



  

 
 

Astragalus tegeteroides exists as two sub-populations in the Wolf Creek analysis area. This is the 
only known occurrence west of the core population in John Day river basin.  Management goals 
should include maintaining a viable population for the genetic diversity of this species. The other 
sensitive species should be managed to maintain minimum viable populations for each occurrence. 
Surveys for newly listed plant species will be conducted in high probability habitat, potential 
management opportunities should include maintaining and improving rare plant habitat. 

Newly Listed Sensitive Species 
Several newly listed sensitive species including Tomentypnum nitens, Utricularia minor, Helodium 
blandowii, Carex retrorsa, and many of the Botrychium species occur in unique habitats classified as 
groundwater dependent ecosystems (GDE).  GDE’s are sites of groundwater discharge, and 
associated biological communities.  The two main types of GDE’s are springs and fens.  Within the 
Wolf Creek analysis area, there is not a lot of information about the species that depend on these 
special habitats or even how many springs and fens exist in the Wolf Creek analysis area, what 
condition they are in, and how our management activities have affected them. 

Native Plant Communities at Risk of Extirpation 
The Wolf Watershed analysis area includes a variety of native plant habitats, and many of them have 
been altered by human impacts.  Most of the area has been affected by fire exclusion, road 
construction, logging, livestock grazing, introduction and spread of non-native plant species and other 
influences.  These influences have resulted in a reduction of riparian plant communities, upland shrub 
communities, proper watershed condition and function, soil compaction, erosion, and an overall loss 
of species diversity.   

Riparian hardwoods 
There are 14 known quacking aspen (Populus tremuloides) stands in the District GIS database layer 
within the Wolf Creek analysis area. Other suspected populations need field verification.  Aspen 
groves make up a unique hardwood plant community within the watershed. They are most often 
found in association with subsurface drainage, near springs, seeps and streams. Most aspen groves 
within the watershed are quite small, usually less than an acre.  Clones have varying degrees of vigor, 
but the majority is declining or has already died.  Many have decadent mature overstory trees, with 
little to no seedlings.  Those that have a seedling component are unable to grow about the browse line 
halting succession of the stand. Historically, fire was the disturbance mechanism that allowed aspen 
to establish and maintain itself in the watershed and expand along the drainage ways.  Aspen has 
always been present in the watershed in small groves, never dominating the area, but widely 
distributed along most drainages.  Aspen as well as other hardwood decline (cottonwood) has 
primarily been a result of conifer encroachment due to lack of natural wildfires, and changes in 
hydrological patterns from channel erosion.  In addition, historical and current livestock grazing, 
combined with the increase of big game populations above historic levels has significantly increased 
browsing pressure on hardwoods. 

Upland and Riparian Shrub Communities 
Upland shrub communities, specifically bitterbrush and mountain mahogany have declined 
significantly from historic levels.  Historically, these species were more abundant and occupied larger 
areas on non-forested sites.  Fire, being the historic disturbance mechanism, maintained these open 
sites, limiting the amount of juniper and conifer species from encroaching. However, since fire has 
been greatly removed from the landscape, juniper and conifer densities have increased, crowding out 
shrubs and perennial grasses, and altering these plant communities. Grazing by livestock and big 
game have shifted age class distributions of these species to older, less vigorous plants, well below 
the historical range for these species.  Bitterbrush and mountain mahogany typically exhibit hedging 



64 

on plants below the browse line. Areas that actually have foliage within the browse line or have 
young age classes are located in areas inaccessible to big game and livestock. 

Riparian shrub communities such as willow, mock orange, red-osier dogwood, elderberry, 
Hawthorne, and alder are also well below their historical range.  Historically, these shrubs were found 
in most riparian areas. Beavers once played an integral role in floodplain development within the 
watershed providing for a productive riparian zone dominated by shrubs.  Unregulated livestock 
grazing dominated the landscape prior to 1880, and significantly altered the riparian vegetation and 
flow regime; as a result of stream channel erosion, 10-100 times the productivity rate of these riparian 
areas has been lost.  Since then, regulated livestock grazing and improvements in management 
activities have improved riparian conditions; however, the combination of continued livestock 
grazing and foraging by big game has retarded riparian shrub recovery throughout the analysis area 

Nonnative Plant Species and Noxious Weeds 
The introduction and spread of nonnative plants and noxious weeds can reduce the diversity and 
abundance of native vegetation, forage, diversity and quality of wildlife habitat, increase erosion, and 
decrease water quality.  Nonnative plant species have been widely introduced to the watershed and 
occur in all plant communities.  There are 11 species of noxious weeds known to occupy the Wolf 
analysis area (see table 35).  
Table 35. Noxious Weeds Present in the Wolf Creek Analysis Area 
Species name Common name Number of infested acres 
Cardaria draba White top 4.2 
Centaurea diffusa Diffuse knapweed 5.11 
Centaurea stoebe Spotted knapweed 2.11 
Cirsium arvense Canada thistle 10.6 
Cynoglossum offinale Hound’s tongue 13.2 
Hypericum perferotum St. John’s wort 1 
Leucantheumum vulgare Oxeye daisy 0.2 
Linaria dalmatica Dalmation toadflas 0.1 
Potentilla recta cinquefoil 3.4 
Salvia aethiopis Med. sage 4.5 
Verbascum thapsis Mullien 1.86 

These invasive weed sites are generally located along road corridors and in areas of post ground 
disturbing activity, such as past timber harvest units.  Primarily, the introduction and spread of 
noxious weeds is dominated by motor vehicles; however, livestock, hay transport, water and 
windblown seed are other sources. Currently, knapweed sites known since 1995 are being treated 
with herbicides and other control measures.  These treatments have been successful in that known 
populations have not expanded and all are of treatable size. Biocontrols have been released for 
specific noxious weed species, such as Canada thistle, but there are no bio-controls available for 
many noxious weed species such as white top.  Noxious weed inventories are ongoing with new sites 
being detected every year.  It is vital to continue to treat known sites with effective and efficient 
measures while infestations are small and manageable.  If left untreated, sites can blowup and become 
too cost prohibitive to treat.  

Non-native plants were also introduced into the analysis area for cattle forage and soil stabilization. 
These species include timothy, Kentucky bluegrass, meadow foxtail, and orchard-grass and smooth 
brome. Though not considered noxious weeds, these species are aggressive and considered low 
ecological indicators which often dominate riparian areas, out-compete native plants, and reduce 
biodiversity. 



  

 
 

Desired Future Condition for Botanical Resources 
Proposed, Endangered, Threatened, and Sensitive Species 
The desired future condition for R6 listed sensitive plant species in the Wolf Watershed analysis area 
is to maintain viable populations through proper management of their habitat and provide for future 
recruitment.  Rare plant habitat that is managed specifically for sensitive plant species will decrease 
the potential for these species to become candidates for listing as threatened or endangered.  
Improving riparian habitat that has been degraded as a result of overgrazing, road construction, 
overstocked forest stands and the lack of fire should be a focus in this watershed.  Restoring the 
natural hydrology in riparian areas along various size classes of streams, moist and wet meadows, 
seeps, springs and other groundwater dependent ecosystems is critical to maintaining viable 
population sizes and ensuring new recruitment of sensitive plants. 

Upland and Riparian Shrub Communities 
Desired future conditions for upland and riparian shrub communities is to restore them to the 
historical  levels through proper management activities that allow for recruitment and establishment 
of these key shrub species.  Improving proper functioning condition of streams of various classes, as 
well as improving grazing practices will allow for a natural recruitment of key shrub species in some 
parts of the watershed.  Other areas will need more active stream restoration, riparian planting and 
protection from browsing to establish desired plant communities. 

Nonnative plant species and noxious weeds 
The desired future condition for non-native invasive weeds in the Wolf Creek analysis area is to 
document and treat all infestations so that they are not expanding or providing a seed source for new 
populations.  Following proper prevention standards and guidelines, along with consistent treatment, 
early detection and rapid response, non-native invasive weeds can be controlled in the Wolf analysis 
area. 

Fire and Fuels 
Existing Condition 
Fire Regime 
Fire regimes are landscape-scale attributes which describe the role fire would play across a landscape 
in the absence of fire suppression.  Table 36 shows the five commonly-used natural (historic) fire 
regimes, whose classifications are based on the average number of years between fires (fire 
frequency) combined with the severity of the fire (the amount of vegetation replacement) and its 
effect on the dominant overstory vegetation. Fire Regimes I and II are present within the Wolf Creek 
analysis area.  Of the 18,917 acres of forested land within the watershed, there are 15,785 acres in 
Fire Regime I and 3,132 acres in Fire Regime II.  Table 38 illustrates the percentage of the watershed 
represented by each fire regime and its associated condition class.  The remaining 5,454 acres within 
the watershed is considered non-forested.  These non-forested areas are comprised of grasses, shrubs, 
and bare ground and would have seen fire events representative of Fire Regime I.  Some portions 
would not have supported fire spread due to the amount of non-burnable bare ground. 
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Table 36.  Natural Fire Regime Groups and Descriptions. 
Fire Regime Group Fire Frequency Fire Severity 

I 0-35 years Low/mixed severity 
II 0-35 years Stand replacement severity 
III 35-200 years Mixed/low severity 
IV 35-200+years Stand replacement severity 
V 200+ years Stand replacement/Any severity 

 
For the Wolf Creek analysis area, Fire Regime I is characterized by ponderosa pine, Douglas-fir, and 
dry grand fir vegetation types.  It has a fire frequency of 0-35 years with low to mixed fire severity. 
For this area, the average fire interval from 1600 to 1900 was 19 years.  These fires generally 
replaced less than 25% of the dominant overstory (low severity), but could have replaced as much as 
75% of the overstory during a mixed severity fire event.    
 
Historically, Fire Regime II also had relatively short periods of time between fire events, 0-35 year 
fire frequency; however, these fires typically resulted in 75%-100% replacement of the dominant 
overstory vegetation (stand replacement severity).  This fire regime best describes the western juniper 
vegetation type that exists within the watershed. 
 
 

 

 

 

 

 

  



  

 
 

Figure 12.  Wolf Creek Watershed Fire Regimes. 
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Condition Class 
Condition class measures a forest landscape’s degree of departure from historic condition as a result 
of missing one or more fire events.  There are 3 condition classes (see table 37).  The exclusion of fire 
from fire adapted ecosystems results in changes to ecosystem components.  Species composition 
changes and ladder fuels increase with understory growth of shade-tolerant species such as Douglas-
fir and grand fir on moist/cool sites and western juniper encroachment on dry/hot sites.  Because of 
this increase in the number of trees per acre, the surface fuel loading and fuel continuity increases.  
As fire frequency decreases, single-story open-canopy stands transition to multi-story closed-canopy 
stands and the potential for high severity fire increases.  The potential for severe fire effects in 
riparian areas also increases.   
Table 37. Condition Class Descriptions and Potential Risks. 
 Condition Class 1 Condition Class 2 Condition Class 3 

Description 

0-33% departure from 
reference conditions. 
Within the natural 
(historical) range of 
variability of vegetation 
characteristics; fuel 
composition; fire frequency, 
severity and pattern; and 
other associated 
disturbances. 

34-66% departure 
from reference 
conditions. 
Moderate departure from 
the natural (historical) 
regime of vegetation 
characteristics; fuel 
composition; fire 
frequency, severity and 
pattern; and other 
associated disturbances. 

67-100% departure 
from reference 
conditions. 
High departure from the 
natural (historical) 
regime of vegetation 
characteristics; fuel 
composition; fire 
frequency, severity and 
pattern; and other 
associated disturbances. 

Potential 
Risks 

Fire behavior, effects, and 
other associated 
disturbances are similar to 
those that occurred prior to 
fire exclusion (suppression) 
and other types of 
management that do not 
mimic the natural fire 
regime and associated 
vegetation and fuel 
characteristics. 
 
Composition and structure 
of vegetation and fuels are 
similar to the natural 
(historical) regime.  
 
Risk of loss of key 
ecosystem components (e.g. 
native species, large trees, 
and soil) is low. 

Fire behavior, effects, 
and other associated 
disturbances are 
moderately departed 
(more or less severe). 
 
Composition and 
structure of vegetation 
and fuel are moderately 
altered. 
 
Uncharacteristic 
conditions range from 
low to moderate. 
 
Risk of loss of key 
ecosystem components is 
moderate. 

Fire behavior, effects, 
and other associated 
disturbances are highly 
departed (more or less 
severe). 
 
Composition and 
structure of vegetation 
and fuel are highly 
altered. 
 
Uncharacteristic 
conditions range from 
moderate to high. 
 
Risk of loss of key 
ecosystem components is 
high. 

 
 



  

 
 

In the Wolf Creek analysis area, there are 7,405 acres of forested stands in Condition Class 1; 8,193 
acres in Condition Class 2; and 3,319 acres in Condition Class 3.  A summary of the condition classes 
and their related fire regime is shown by table 38. 

Table 38.  Fire Regimes and Condition Classes for the Wolf Creek Analysis Area Forested Lands. 
 Condition Class 

Totals 

 
1 2 3 

Acres % Acres % Acres % Acres % 
Fire Regime I 4,741 30 8,193 52 2,851 18 15,785 84 
Fire Regime II 2,664 85 0 0 468 15 3,132 16 
Totals 7,405 39 8,193 43 3,319 18 18,917 100 

Wildland Urban Interface (Priority Areas) 
The 2005 Crook County Community Wildfire Protection Plan (CWPP) identified 3,294 acres of land 
identified as Wildland Urban Interface (WUI) in the Wolf Creek analysis area.  The WUI area is 
located in the south-east corner of the watershed and identifies priority fuels treatment areas around 
Salter’s Cabin and surrounding campgrounds. There are two 320 acre parcels of private property 
within the project boundary and approximately 6 miles of private property that borders the southern 
portion of the assessment area. The National Forest lands surrounding the private property would also 
be higher priority areas for fuels treatments.  Reducing surface fuels, ladder fuels and stand density in 
these areas would reduce the risk to the private property and other developments in the event of a 
wildfire. 

Fire Occurrence 
A 20-year fire occurrence analysis of the watershed shows a total of 55 fires from 1987-2006 for a 
total of 20 acres.  Of these fires, 80% were .1 acre or smaller.  The largest fire was 10 acres in 1997 
and accounted for half of the total 20-year acres burned.  Figure 13 shows how these fires were 
distributed throughout the project area spatially, and Figure 14 shows how these fires were distributed 
temporally, with a running 3-year average for number of fires and acres. 
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Figure 13.  Wolf Creek Watershed Recent Fire Occurrence Displayed 
Spatially. 

 
 
 

Figure 14.  Wolf Creek Analysis Area Fire History Displayed Temporally 
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Fire Hazard 
The fire hazard analysis was completed using a fire behavior modeling software, FlamMap version 
3.0. This process used fuel model, slope, weather, crown closure, crown height, crown base height, 
crown bulk density (the volume of material in the crown of a tree), aspect and elevation as variables 
that influence fire behavior.  Weather inputs represent a near worst-case fire weather scenario (97th 
Percentile) and were derived from an analysis of weather data from the Brer Rabbit Remote 
Automated Weather Station (RAWS) from 1987-2006.   

Flame length is a good measure of the resistance to control by fire fighting resources, or the 
effectivness of fire suppression actions.  Fires with high flame lengths tend to have more negative 
resource effects, causing more overstory tree mortality, mineral soil exposure, smoke production, etc.  
Fires with low flame lengths can be effectively suppressed using hand crews and direct fireline 
construction.  As flame length increases an indirect suppression strategy is commonly utilized which 
increases the likelihood of needing  mechanical equipment for fireline construction including; dozers, 
engines, helicopters and air tankers.   

For this analysis four categories based on resistance to control using flame lengths were developed. 

• Low hazard – predicted flame lengths of <2 feet,  

• Moderate hazard – predicted flame lengths of 2-4 feet,  

• High hazard – predicted flame lengths of 4-8 feet, 

• Very High hazard – predicted flame lengths >8 feet.  

Table 39 displays these hazard ratings and a summary of results for the Wolf Creek watershed fire 
hazard analysis.   
Table 39. Fire Hazard Summary Results. 

Hazard Rating Flame Length (ft) Acres % of Watershed 
Low 0-2 13,724 56% 

Moderate 2-4 9,449 20% 
High 4-8 1,343 19% 

Very High 8+ 1,343 5% 

Desired Future Condition for Fire and Fuels 
• Create a landscape where fire management decisions can be implemented safely and 

efficiently to meet multiple resource objectives. 
 

• The objective of fuels reduction activities is to decrease the departure from the historic 
reference condition moving the landscape closer to a condition class 1.   
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Upland Forest Vegetation  
Existing Condition 

Plant Association Groups 
The upland forest areas within the Wolf Creek analysis area have been characterized using the plant 
association concept.  Plant associations are a method of land classification which is based on the 
probable, or projected, plant community which will occupy a site given enough time and an absence 
of disturbance influences.  The plant associations for the entire Ochoco National Forest have been 
mapped using the classifications described in “Plant Associations of the Blue and Ochoco 
Mountains.”  The mapping was based on 1:12000 aerial photography and intensive field review.   

The Ochoco National Forest has defined eight plant association groups (PAGs) for upland sites.  
These groups contain plant associations of similar biophysical environments and disturbance regimes.  
Seven of the eight forest PAGs occur within the watershed analysis area. Non-forest plant 
associations were also mapped for the area.  These include shrublands, grasslands, meadows, and 
rock.   
Table 40. Plant Association Groups for the Wolf Watershed Analysis* 

Plant Association Group Total Acres Percent of Analysis Area 
Moist Grand fir 60 <1 
Dry Grand fir 7,287 29.7 
Douglas-fir 3,282 13.4 
Mesic Ponderosa Pine 3,446 14.1 
Xeric Ponderosa Pine 2,236 9.1 
                          Subtotal 16,311 66.4 
Western Juniper Woodland 581 2.4 
Western Juniper Steppe 3,866 15.8 
Nonforest 3,725 15.2 

    * Acres are approximate and percentages do not add up to 100 due to rounding 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



  

 
 

Figure 15. Wolf Watershed Analysis Area Plant Association Group.  
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Existing versus Historic Vegetative Conditions – Upland Vegetation 
The Viable Ecosystem model has been used to characterize the existing landscape and to provide a 
means of comparison to historical conditions.  A range of acres/percent of PAG for each stage is 
given to compare the current conditions to conditions found historically.  The historic ranges of 
variability were estimated based on fire histories, land survey notes from the 1870s, USDA 
publications circa 1900, and anecdotal information from various sources.   

Some of the more important departures from the historic condition are: 

1. The exclusion of fire as a disturbance agent, along with past harvest practices, has 
fostered changes in species composition.  In many stands today, there is relatively more 
western juniper, Douglas fir, and grand fir and less ponderosa pine and western larch than 
existed historically. 

2. Overall, stands dominated by large trees (21 inches dbh and larger) are deficient on the 
landscape.   Stands of large trees with a single-strata open “park-like” nature were 
abundant historically; today, they are relatively scarce.  Multi-story dense stands 
dominated by large trees are generally within their historic levels of abundance.  Fire 
exclusion and past harvest have been the major causes of change.  Many stands, which 
were once dominated by large trees, have been replaced by stands in which pole and/or 
small sized trees are the dominant structure. 

3. Increases in stand densities have created more multi-storied stands than occurred 
historically.  Fire exclusion has allowed the development of shade tolerant understories 
while at the same time selective harvest, regeneration cutting, and overstory removal 
have decreased the abundance of large tree overstories. 

The current trends within the area indicate that, without active management, many of these departures 
from the desired conditions will continue to increase.  The vegetation across the landscape has been 
altered to the point that many natural disturbance agents can no longer function within their historic 
roles.  Today, there is an elevated risk of experiencing disturbances such as stand replacement 
wildfire and insect and disease outbreaks at a scale and/or intensity which would have been 
uncharacteristic under historic conditions.  Successional trends, in the absence of disturbance, will 
tend to favor a continued increase in late-seral and/or fire-intolerant species.  Many of the vegetative 
components are so far out of balance that it may take 100 years or more to return all of them to their 
former ranges of abundance.  The fundamental capability of the system is still largely intact and with 
careful management, we can develop and support most historic vegetative conditions.   

Late and Old Structure 
Late and old structure (LOS) is a vegetative condition specifically identified in the Regional 
Forester’s Forest Plan Amendment #2 (June 1995).  The amendment defines LOS as those vegetative 
structures in which large trees are a common feature.  It goes on to identify two different structural 
conditions, multistrata and single-strata.  The amendment provides guidance to analyze LOS and, 
depending on its abundance in relation to historic condition, sets different scenarios for interim timber 
management.    

This analysis focuses just on those seral/structural stages which meet the criteria of Viable 
Ecosystem’s size/structure class 5 (21”+dbh).  Differentiation between multi- and single-strata LOS is 
based on the ‘a’ versus ‘b’ density designation.  The amount of each LOS type is compared to its 
corresponding HRV.  This comparison determines which of the scenarios outlined in the amendment 
would be applicable to future timber sales proposed in the Wolf Creek analysis area.  The following 
tables characterize the condition by PAG. 



  

 
 

LOS Analysis was not completed for the juniper PAGs.  Historically, the amount of LOS in these 
PAGs was low and it is expected that no harvest activities will be proposed that would affect any 
existing Juniper LOS.  Information for the moist grand fir PAG is provided however, as stated 
previously, a meaningful HRV analysis is not possible due to the very small amount of this 
biophysical environment in the area. 
Table 41.  Multistrata Late and Old Structure, Existing versus Historic Conditions. 

Plant Association 
Group 

HRV 
Minimum % 

HRV 
Maximum % 

Existing 
% 

 
Comparison to HRV 

Moist Grand Fir 12.4 25.0 14.8 Within 
Dry Grand Fir 7.6 15.4 9.8 Within 
Douglas-fir 11.2 19.4 3.8 Below 
Mesic P. pine 0.0 9.0 4.9 Within 
Xeric P. pine 0.0 6.5 2.7 Within 

Table 42.  Single-strata Late and Old Structure, Existing versus Historic Conditions. 
Plant Association 

Group 
HRV 

Minimum % 
HRV 

Maximum % 
Existing 

% 
 

Comparison to HRV 
Moist Grand Fir 3.6 8.0 3.4 Within* 
Dry Grand Fir 18.4 37.6 3.6 Below 
Douglas-fir 32.8 53.6 5.6 Below 
Mesic P. pine 50.0 86.0 0.3 Below 
Xeric P. pine 25.0 58.5 0.4 Below 
  * Moist grand fir is listed as within HRV as the difference between existing and minimum is small and within the accuracy of mapping 
and rounding. 

Table 43.  Total LOS acres  
 Multi-strata LOS Single-strata LOS 
PAG HRV acres Existing Acres HRV acres Existing acres 

Moist GF 8 - 17 10 2 - 6 2 
Dry GF 545 – 1,103 704 1,318 – 2,694 261 

Douglas-fir 359 - 622 122 1,052 – 1,719 181 
Mesic P. pine 0 - 299 161 1,660 – 2,855 10 
Xeric P. pine 0 - 136 56 523 – 1,224 9 

Total LOS 912 – 2,177 1,053 4,555 – 8,498 463 

The analysis displays the effect of past management within the area.  Historically, natural disturbance 
agents and processes maintained much of the area in a single-strata lower density condition, in which 
large trees of fire tolerant species were common; today that condition is rare.  Much of the historic 
LOS has been converted to other structural stages.  Of the LOS that remains, most of it (about 70 
percent) is multi-strata.  Stand densities have increased, understory structure has developed, and the 
occurrence of fire intolerant species has increased in many stands where it was excluded historically.  

The largest departure from historic conditions is apparent when examining the amount of single-strata 
LOS.  Historically, this stage would have been common in these PAGs, accounting for up to 52 
percent.  Today about three percent of these PAGs is classed as single-strata LOS.  Below is a PAG 
by PAG description. 

Moist grand fir:  Both LOS conditions are within HRV; however, there is such a small amount of 
this PAG in the area that it is not possible to perform a meaningful HRV analysis. 

Dry grand fir:  The amount of single strata LOS (about four percent of the PAG) is currently well 
below the historic range of about 18 to 37 percent.  Multi-strata LOS (about 10 percent of the PAG) is 
currently within the historic range of about 8 to 15 percent.  As discussed previously, the absence of 
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periodic fire has allowed the development of multiple canopy layers in stands that were maintained in 
an open condition, while past timber harvest has removed large trees from the landscape. 

Douglas-fir:  The amount of single strata LOS (about 6 percent of the PAG) is currently well below 
the historic range of about 33 to 53 percent.  Multi-strata LOS (about 4 percent of the PAG) is also 
below the historic range of about 11 to 19 percent.  Past timber harvest that removed large trees from 
this PAG is the most likely cause of the deficiency.  In addition, increased stand densities reduce 
individual tree vigor and increase the likelihood of large trees being more susceptible to insect and 
disease related mortality. 

Mesic ponderosa pine:  The amount of single strata LOS (less than 1 percent of the PAG) is 
currently well below the historic range of about 50 to 86 percent.  Multi-strata LOS (about 5 percent 
of the PAG) is at about the mid-point of its historic abundance.  Past timber harvest, which removed 
large trees from the landscape, is the most probable cause for the large deficit in single-strata LOS.  
Increased stand densities in this PAG have also made large trees more susceptible to insects and 
disease. 

Xeric ponderosa pine:   This PAG is very similar to mesic ponderosa pine with the amount of single 
strata LOS (less than 1 percent of the PAG) currently well below the historic range of about 25 to 59 
percent.  Multi-strata LOS (about 3 percent of the PAG) is at about the mid-point of its historic 
abundance.  Past timber harvest removed large trees from the landscape and increased stand densities 
have made large trees more susceptible to insects and disease.  

LOS Stands and Connectivity Corridors 
The information presented previously includes all LOS, regardless of patch size.  This ranges from 
individual 30 meter pixels to groups of several pixels.  Often there are numerous individual pixels of 
LOS in close proximity to one another but not connected.   The Ochoco National Forest has also 
identified a minimum patch size of 5 acres that must be met in order to qualify as an LOS “stand” as 
described in the Regional Forester’s Amendment #2.  To identify LOS stands, GNN data, Lidar 
mapping of canopy height, aerial photo interpretation, and on-the-ground field verification was 
conducted by the District Wildlife Biologist and the Silviculturist.  Using this approach, 962 acres of 
LOS stands were identified and mapped.  The amount of LOS stand acreage is different than 
discussed previously because the pixels of LOS can be scattered, and a minimum of 5 acres is needed 
to be mapped as a LOS stand.  Additionally, stands that are classified as LOS contain some non-LOS 
conditions within them as well as small inclusions of non-forest land.  All LOS stands mapped are 
classified as multi-strata.  Mapping did not occur within Forest Plan designated Old Growth 
Management Areas. 

The Interim Wildlife Standard contained within the Regional Forster’s Forest Plan Amendment #2 
(1995) provides guidance to maintain connectivity between LOS stands and between Forest Plan 
designated old growth habitats.  To meet this guidance, corridors have been mapped which connect 
LOS and old growth within the watershed as well as previously mapped connections outside of the 
watershed.  Corridors were placed to follow geographic features such as drainage ways where 
possible and to incorporate areas of denser canopy cover where available.  A minimum width of 400 
feet was used.  There are 749 acres are within the mapped connective corridors. 

 
 
 
 
 
  



  

 
 

Figure 16. LOS Stands and Connective Corridors 
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Insects and Disease 
Past management practices, including fire suppression and selection harvest, have favored the 
development of many stands which now have a higher susceptibility to insects and disease than they 
would have had historically.  Many stands in the planning area would have commonly had more 
ponderosa pine and western larch and less grand fir, Douglas-fir and western juniper.  There would 
have been more open and single storied stands rather than the multi-storied stands of today.  These 
stand conditions were maintained by frequent low-intensity fires, which prevented them from 
becoming overcrowded.  Insects and disease have always been present in the area; however, the 
degree to which they could now affect the area can be considered to be a reflection of the decline in 
the ecosystem’s health and resiliency.   

According to “America’s Forest Health Update 2009” published in June 2009 by the Forest Service, 
“much of the Interior West was significantly drier during the period from 1996 to 2005, compared to 
the 110-year average”.  “Periods of below normal precipitation, often coupled with above normal 
temperatures, can lead to increased tree stress, reduced tree resistance to insects and pathogens, 
accelerated insect life cycles, and insect abundance, resulting in high levels of tree mortality and 
increased wildfires”.  These observations along with current stocking and species compositions points 
towards a potentially un-sustainable situation for many forest stands in the area.   

Bark Beetles:  Aerial insect and disease surveys for years 2006 through 2011 show numerous active 
mortality centers due to bark beetles.  Mortality pockets are widespread and not restricted to any 
particular portion of the area and tend to occur where stand densities are high or trees are weakened 
by other factors such as disease.  A primary concern in this area is the loss of large diameter mature 
ponderosa pine.  

Foliage Insects:  A group of insects called defoliators are also present in the area.   The western 
spruce budworm is the most notable.  From approximately the mid-1980s to the early 1990s the 
western spruce budworm was at an outbreak level in the planning area, along with the rest of the 
Ochoco, which caused large amounts of trees damage and/or mortality in nearly all stands in which 
grand fir and Douglas-fir were major components.  Attributes, which contribute to high susceptibility 
to defoliating insects, are:  1) increased amount of late seral host species, 2) increased stand densities, 
and 3) the development of multi-storied stand structure.  The trend without vegetative treatments 
would be for these characteristics to increase until insect population dynamics and climatic conditions 
combine to generate another outbreak of epidemic proportions.   

The Douglas-fir tussock moth is another defoliating insect present in the project area.  Yearly 
monitoring in the area indicates that the population is low; however, outbreaks appear to develop 
almost explosively, and then usually subside abruptly after a year or two.  Defoliation by the tussock 
moth kills or top-kills many trees, weakens additional trees that are eventually killed by bark beetles, 
and retards tree growth for several years.  Douglas-fir and grand fir are the preferred hosts for this 
species.  Stands dominated by these species that have multiple canopy layers are at the highest risk to 
defoliation during an epidemic outbreak.  Management activities that reduce the canopy layers to two 
or fewer layers and promote the stand composition of non-host species (ponderosa pine, western 
larch, lodgepole pine) can reduce the effects from the Douglas-fir tussock moth during an epidemic 
outbreak.   

Dwarf mistletoe:  Ponderosa pine dwarf mistletoe (Arceuthobium campylopodum) decreases tree 
vigor, reduces growth, and increases susceptibility to other pathogens.  Infections in trees of the upper 
canopies spread readily to trees in the lower canopies.  Douglas-fir dwarf mistletoe (Arceuthobium 
douglasii) and larch dwarf mistletoe (Arceuthobium laricis) cause growth loss, reduce wood quality, 
and result in top kill and eventually mortality.  Larch dwarf mistletoe is common in larch within the 
project area and is the most damaging disease-caused parasite for the species (Burns 1990).  
Observations by District foresters confirm that severe dwarf mistletoe infections are the main 



  

 
 

contributor to larch mortality.  When present in Douglas-fir, the Douglas-fir dwarf mistletoe can also 
be severe and lead to mortality.   

Root disease 
The grand fir PAGs are where most of the root disease activity is to be found, especially in areas 
where stands conditions combine to reduce stand vigor.  These diseases can kill trees directly, and 
often work in conjunction with insects and disease to create pockets or patches of mortality. 
Historically, these disease centers were usually small and contributed to stand diversity.  With the 
changes over time in species composition, the incidence of and susceptibility to root disease infection 
is increasing.  The tendency, without disturbance or management, is for infection centers to be 
repopulated with host tree species and for infections to perpetuate and intensify.  
 
Figure 17. 2006 – 2011  Insect Surveys 
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The current and historic susceptibility of the landscape to insects and disease is evaluated by 
examining the abundance of those vegetative stages that have high risk factors associated with them.  
The following stages have been used to identify high risk to insects and disease: 

Table 44.  High Risk Stages by PAG 
PAG High Risk Stages 
Moist GF E4a, E5a, M4a, M5a, L3a, L4a, L5a 
Dry GF E3a, E4a, E5a, M4a, M5a, L3a, L4a, L5a 
Doug-fir E3a, E4a, E5a, M4a, M5a, L3a, L4a, L5a 
Mesic PP M4a, M5a, L4a, L5a 
Xeric PP M3a, M4a, M5a, L4a, L5a 

 
Table 45.  High-Risk to Insects and Disease, Acres by PAG. 
PAG Min HRV Max HRV Existing 
Moist GF* 7 15 20 
Dry GF 1118 2463 4096 
Doug-fir 590 1308 1431 
Mesic PP 92 432 2329 
Xeric PP 0 334 1469 

*The moist grand fir PAG contains so few acres in this area that a meaningful HRV analysis is not 
possible.  It is included here for information and does not realistically alter this analysis. 

All of the PAGs evaluated are above their historic range for high risk.  A total of 9,345 acres are rated 
as high risk, which is about 57 percent of the acres within these PAGs.  This is a general indicator of 
the current susceptibility of the area, it is not meant to indicate that an insect epidemic will or will not 
occur.  Insect populations are driven by many factors, including climate, weather, predator/prey 
relationships, and parasite populations.  The amount of suitable habitat conditions such as stands 
susceptible to successful attack is, however a useful measure of the current condition of the 
watershed.   

Past Silvicultural Activities 
There have been numerous timber sales within the project area, which include a variety of harvest 
prescriptions.  Records from the Paulina Ranger District indicate the following amount of past harvest 
treatments on Forest Service lands between 1986 and 1999: 

1. Regeneration Harvest Total – 1,298 acres 

  • Clearcut/Clearcut with Reserve Trees – 895 acres 

  • Shelterwood/Seedtree– 402 acres 

2. Overstory Removal/Final Removal – 2,550 acres. 

3. Partial Removal Cutting (commercial thinning, selection cutting) – 1,011 acres 

 

 
 
  



  

 
 

Table 46.  Past Timber Harvest 1996 – 2010 by Sale Name 
Timber Sale Name Acres Harvest Type Years 

Brer Rabbit 1,735 Overstory Removal, 
Shelterwood, Clearcut 1986 - 1987 

Yuma 1,154 Overstory Removal, 
Shelterwood, Clearcut 1986 - 1991 

Sugar 713 Overstory Removal, 
Shelterwood, Clearcut 1987 - 1988 

EP 59 Single Tree Selection, 
Clearcut 1988 

Connally 4 Overstory Removal, 
Clearcut 1989 - 1991 

Potter 1 Commercial Thin, 
Shelterwood, Clearcut 1992 - 1994 

Morgan 524 
Improvement, 

Commercial Thin, 
Shelterwood, Clearcut 

1995 - 1996 

Dippy Beaver 381 Improvement, Seed tree, 
Clearcut 1997 

Aqua 289 Commercial Thin 1999 
Powell 43 Commercial Thin Sold, not harvested 

 

Additional harvest prior to 1986 is known to have occurred in the area but it is not recorded in the 
District database.  In general, prior to 1986 the harvest was primarily focused on harvesting individual 
trees, often removing large diameter, high value trees which were deemed at risk to insect mortality.  
The Keen’s Tree Classification system was often used for this risk rating and ground based logging 
was used.   

Since 1999 there have been some minor salvage sales which removed individual danger trees along 
major travel routes (for example, Road 42 salvage in 2010).  The Powell timber sale in the southeast 
portion of the area has been sold but not yet harvested as of April 2012, it includes 3 units or parts of 
units which total 43 acres, all of which are partial removal commercial thinning.  There is one 
proposed timber sale unit (2 acres) in the project area called Wheeler Aspen Stewardship.  The status 
of this proposal is unknown at this time, but it could be incorporated into future proposed actions 
within this area. 

Timber sale harvest units have some spatial overlap.  An example of this is Aqua timber sale unit 1 
which was commercially thinned in 1999 and is being commercially thinned again in the Powell 
timber sale. 
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Figure 18. Past Timber Harvest 1986 - 2012 

 
 
  



  

 
 

 

Noncommercial thinning (the noncommercial cutting of smaller trees) has been occurring in the area 
since 1985.  Thinning has often occurred following harvest (improvement cutting, commercial 
thinning, or overstory removal cutting) as a post-sale activity to reduce tree density to desired levels.  
To date, approximately 1,649 acres of noncommercial thinning have occurred.  Over half of it, 985 
acres, has been in harvest units.   Slash generated by noncommercial thinning is typically loped into 
smaller pieces and then underburned. 
Table 47.  Past Noncommercial Thinning by Year 
Year 1985 1987 1990 1991 1998 2000 2001 2003 2004 

Acres 85 117 3 165 362 642 134 127 14 

 
Figure 19. Past Noncommercial Thinning and Harvest 
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Desired Future Condition for Upland Vegetation 
The desired condition for upland vegetation is to have the mix of seral/structural conditions within or 
developing towards their historic ranges of abundance.  This would reduce risk of uncharacteristic 
disturbance, provide habitat (such as LOS) which is currently deficient, and improve overall forest 
health and resiliency.  

• Stand densities will be within the upper and lower limits of the management zone (Powell, 
1999).  This will provide for densities that are sustainable and which fully utilize site 
resources. 
 

• Fire-tolerant species (ponderosa pine, western larch, Douglas-fir) will dominate stands which 
were historically subject to repeated low to medium intensity wildfire.  Fire intolerant species 
(grand fir and western juniper) will generally be present as minor stand components 
  

• Stand structures will mimic historic conditions.  Single strata conditions will be common 
while multistrata conditions will be limited in extent and abundance.  Large tree structure will 
be maintained where currently present and able to develop where currently absent. 

 
• Stands of LOS will be in a sustainable condition.  Multi-strata LOS stands will be managed to 

or towards a single strata condition where appropriate 
 

• Connectivity between LOS stands will be maintained or enhanced.  Medium and large trees 
will be common within connective corridors and stand densities will be within the top third of 
site potential.  Stands will be developing towards LOS conditions. 

 
• The incidence of insects and disease will be reduced to endemic levels.  The amount of high 

risk conditions will be within historic abundance.  Insects and disease will function to provide 
within stand diversity but will not prevent the development of desired stand conditions. 

 
• Fuel levels, stand structures, and species compositions will support low intensity fire 

conditions where that was historically the dominant disturbance process on the landscape. 
 

• Aspen clones will be vigorous and able to maintain themselves without being overly 
encumbered by conifer competition.  Aspen will be able to expand into areas which 
historically supported that species. 

 
 
 
 
 
 
 



  

 
 

Wildlife 
Existing Condition 

Threatened, Endangered and Sensitive Species (TES)  
There are no threatened or endangered species on the Ochoco National Forest.  Although the Ochoco 
National Forest is within the listing range for the Canada lynx (Lynx canadensis), it was determined to 
have insufficient primary habitat to warrant management of Lynx Analysis Units (per direction in the 
amended Lynx Conservation Assessment and Strategy, 2000).  The U.S. Fish and Wildlife Service 
(USFWS) gave concurrence that the Ochoco/Deschutes mapping was consistent with the current 
mapping direction, and that implementing forest plans using the current mapping would result in “may 
affect, but not likely to adversely affect” (NLAA) conflict determinations (May 24, 2001 and June 22, 
2001).  There are no confirmed records of observations of Canada lynx in the Wolf analysis area.   

The following table is the list of Sensitive species for the Ochoco National Forest, including their status 
in the project area.   
Table 48.  Sensitive Species List: Status and Presence 

Species Listing Status in the 
Project Area Rationale 

Northern Bald Eagle 
(Haliaeetus 
leucocephalus) 

Sensitive Confirmed Documented on the Ochoco National Forest, nest 
and winter roost areas in project area. 

California Wolverine 
(Gulo gulo) Sensitive Suspected Documented on the Ochoco National Forest, , small 

amount of habitat in project area 
Peregrine Falcon 
(Falco peregrinus anatum) Sensitive Not Present Documented on the Ochoco National Forest, suitable 

habitat does not occur within the project area 
Upland Sandpiper 
(Bartramia longicauda) Sensitive Not Present Suspected on the Ochoco National Forest, suitable 

habitat does not occur within the project area 
Bufflehead 
(Bucephala albeola) Sensitive Migratory  Documented on the Ochoco National Forest, 

migratory use within project area 
Tri-Colored Blackbird 
(Agelaius tricolor) Sensitive Not Present Suspected on the Ochoco National Forest, suitable 

habitat does not occur within the project area 
White-Headed 
Woodpecker 
(Picoides albolarvatus) 

Sensitive Confirmed Documented on the Ochoco National Forest, 
documented within the project area 

Lewis’ Woodpecker 
(Melanerpas lewis) Sensitive Suspected Documented on the Ochoco National Forest, suitable 

habitat within the project area 
Townsend’s Big-Eared Bat 
(Corynorhinus townsendii) Sensitive Not Present Documented on the Ochoco National Forest, suitable 

habitat does not occur within the project area 
Silver-Bordered Fritillary 
(Bolaria selene) Sensitive  

Not Present 
Documented on the Ochoco National Forest, suitable 
habitat does not occur in the project area 

Johnson’s Hairstreak 
(Callophrys johnsoni) Sensitive Suspected 

Suspected on the Ochoco National Forest, no 
documented occurrences within Central Oregon, 
potential habitat in the project area 

Greater Sage-Grouse 
(Centrocercus 
utophasianus) 

Sensitive Not Present Documented on the Ochoco National Forest, 
potential habitat does occur within the project area 

Pygmy Rabbit 
(Sylvilagus idahoensis) Sensitive Not Present Suspected on the Ochoco National Forest, suitable 

habitat does not occur within the project area 

Crater Lake Tightcoil Sensitive Not Present Suspected on the Ochoco National Forest, suitable 
habitat does not occur within the project area 
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Bald Eagle 
The bald eagle (Halaieetus leucocephalus) was officially de-listed as a federal threatened species on 
August 8, 2007. While the eagle has been de-listed, they are still protected under the Bald and Golden 
Eagle Protection Act of 1940. This law provides for the protection of bald eagles and the golden eagle 
by prohibiting the take, possession, sale, purchase, barter, offer to sell, transport, export or import, of 
any bald or golden eagle, dead or alive, including any part, nest, or egg, unless allowed by permit. 
The U.S. Fish and Wildlife Service (2007) prepared Bald Eagle Management Guidelines to help 
landowners, land managers, and others to meet the intent of this Act. In addition, monitoring of 
selected bald eagle nest sites will continue to occur including sites on National Forest system lands. 
The Ochoco Land and Resource Management Plan (LRMP) also provide protection for nest and roost 
sites by restricting activities during the nesting and roosting periods. The LRMP also provided 
direction for the management of roosting habitat through the designation of Eagle Roosting Areas 
(MA-F12).  

Bald eagle nesting territories are normally associated with lakes, reservoirs, or rivers.  Nests are 
usually located in large conifers in uneven-aged, multi-storied stands with old-growth components 
(Anthony et al. 1982).  Nest trees usually provide an unobstructed view of the associated body of 
water.  Live, mature trees with deformed tops are often selected for nesting.  East of the Cascade 
Mountains in Oregon, bald eagles prefer nesting in ponderosa pine trees that average 46 inches in 
diameter (range 21-76 inches) and tend to be larger than the surrounding trees (Anthony et al 1982).   

Bald Eagle Management Area/Nesting Site  

Historically, because the planning area lacks large bodies of water, bald eagle nesting habitat may 
have been limited. There is one bald eagle nest located within the analysis area.  The nest is located 
on Forest Service land adjacent to private land near Wolf Creek. The primary food resources utilized 
by the eagle pair are the private irrigated pastures and streams located within the larger Lower Beaver 
Creek watershed. This Wolf Creek nest was first observed after the eagle breeding season in 1997. In 
1998, the nesting attempt failed, but from 1999 through 2011, there has been at least one young 
fledged and in many years two young fledged from this nest.  During the 2010 nesting season, an 
alternate nest was utilized near the original nest site; the alternate nest was also used during the 2011 
nesting season. A 591 acre Bald Eagle Management Area (BEMA) has been designated surrounding 
the Wolf Creek bald eagle nest.  Currently, a management plan designed to guide management 
activities within the BEMA has not been completed.  In general, stand exams indicate that the 
majority of the stands within the BEMA are currently over-stocked and as a result larger diameter 
trees that provide suitable nest trees are declining in health. Suitable nest trees that are greater than 
30” dbh with an open, large branch structure are limited in all areas.  Most of the stands were more 
open in nature than what occurs today.  Many of the larger diameter trees >30”dbh that were present 
are either snags or have previously fallen.  The current nest tree is also declining in health.   

Vegetation varies within the BEMA.  The most common plant association group within the BEMA is 
the ponderosa pine plant association (PAG).  The xeric ponderosa pine PAG includes 344 acres and 
includes the majority of the area adjacent to Miles Creek and the mid-slope areas surrounding Wolf 
Creek.  The most productive area is within the mesic pine PAG and includes 171 acres, located 
primarily within the bottom land adjacent to Wolf Creek.  The juniper steppe and juniper woodland 
PAG’s include 132 acres and are located along the dryer slopes adjacent to Miles Creek and on the 
ridges between Wolf Creek and Miles Creek.  There is also 79 acres of the non-forest PAG which 
includes 28 acres of meadow habitats, and big and low sagebrush habitats.  Upland understory 
vegetation includes a variety of species including: fescue, snowberry, current, big sage, low sage, 
rigid sage, mahogany, and bitterbrush.  Riparian associated shrubs include: alder, willow, dogwood, 
and a small aspen stand. 

 



  

 
 

Winter Roosts 

There are also two designated bald eagle winter roost sites within the watershed in the same vicinity 
as the nest area.  One winter roost site is the 152 acre Wolf Creek winter roost and the other includes 
a portion (109 acres) of the Sugar Creek winter roost.  The Wolf Creek winter roost is located 
adjacent to private land on Miles Creek and is within the xeric ponderosa pine plant association.  Both 
winter roosts have management plans completed to guide management activities.  It is presumed that 
roosts serve as communication centers for food location and pair bonding.  In addition, the physical 
make up of roosts create microclimates which assist the eagles in conserving energy during inclement 
weather.   

California Wolverine 
In December, 2010 the U.S. Fish and Wildlife Service found that the California wolverine (Gulo 
gulo) is warranted for federal listing under the Endangered Species Act, but is precluded from listing 
action due to higher listing priorities.  California wolverine habitat is best described in the terms of its 
ability to provide seclusion and freedom from disturbance while also providing foraging habitat and a 
prey base (Ruggiero et al., 1994). Wilderness areas, large tracts of roadless forest, high elevation 
alpine areas and other similar habitats provide the highest quality habitat and are where wolverines 
are most often found. In the Ochoco Mountains, reproductive habitat would primarily be located on 
north slopes in large structure moist grand fir, and/or subalpine fir plant associations and boulder 
fields. Foraging sources vary and include everything from small rodents to large ungulates, both in 
the form of active kills and the scavenging of carcasses (Ruggiero et al., 1994). Prey base within the 
watershed has probably increased as big game herds have increased. Wolverines often exhibit large 
territories, meaning- they will actively travel in search of food/prey and mating opportunities. These 
territories and home ranges may vary seasonally by following the vagaries of foraging sources.  

The project area has a very low potential of providing reproductive habitat for wolverines because the 
area lacks high elevation subalpine habitat types and includes only 60 acres of moist grand fir. The 
closest potential wolverine denning habitat is outside the watershed, and located north within the 
Rock Creek watershed.  The Rock Creek watershed not only provides the correct mix of vegetative 
species, the watershed also hosts the largest intact roadless area within proximity to the analysis area. 
As this animal has such a large home range, it is plausible that wolverines could forage through the 
Wolf Creek analysis area, even if the associated den site was located elsewhere.    

Though there have been a few wolverine sightings on the Paulina Ranger District from 1975 – 1997; 
no wolverine sightings have been recorded in this watershed.  The closest sighting to the Lower 
Beaver Creek watershed was in 1997, one half mile to the north in Squaw Meadows.  There was one 
wolverine sighted in 1992, on Tamarack Butte, approximately three miles east of the watershed, and 
three sightings approximately five miles to the north, within the Rock Creek watershed in 1975 and in 
1985.  There was one additional sighting approximately 6 miles NE of the watershed on Cougar 
Ridge in 1991 (Ochoco National Forest NRIS Database, 2012).   

Peregrine Falcon 
In Oregon, peregrine falcons occur as resident and migratory populations. Nesting occurs in xeric 
areas of eastern Oregon, marine habitats of western Oregon, montane habitats to 6,000 feet elevation, 
small riparian corridors statewide, and more recently urban habitats of the lower Willamette and 
Columbia Rivers. Riparian corridors are used for travel and as hunting areas (90-95 percent of all 
prey items are birds that may come from these systems, Pagel 1992).  

Reproductive habitat for peregrine falcons (Falco peregrinus anatum) is limited in the analysis area 
by the scarcity of vertical cliff or pinnacle faces greater than 75 feet in height with horizontal ledges 
and/or cave-like openings. Due to the lack of suitable cliff habitats within the analysis, it is unlikely 
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that peregrine falcons would be reproducing within the analysis areas. There have been four sightings 
of peregrine falcons within the Lower Beaver Creek watershed, but none within the Wolf 
subwatersheds on federal land.  Most recently, in 1995, peregrine falcons were been sighted on 
rimrock, located on private land 4-6 miles south of the analysis area, with the others dating before 
1986 (NRIS Database, 2012). There are no known peregrine falcon eyries on Ochoco National Forest. 

Upland Sandpiper 
The upland sandpiper (Bartramia longicauda) breeds in partly flooded meadows, grasslands and 
prairies, usually with a fringe of trees, and often in the middle of higher elevation sagebrush 
communities (Csuti et al., 1997). Meadows favored by this sandpiper are minimally grazed and are 
comprised of grasses, sedges, and herbaceous plants (Marshall et al., 1992). There are no known 
sightings of sandpipers on the Paulina Ranger District or within the Wolf analysis area; however, 
historically sandpipers bred in Big Summit Prairie, 15 miles west of the Lower Beaver Creek 
watershed. The majority of Big Summit Prairie is privately owned and is grazed each year by 
livestock which would likely reduce the quality of nesting habitat.  

Bufflehead 

The bufflehead (Bucephala albeola) nests near deep mountain lakes surrounded by open forested 
areas containing snags (Csuti et al., 1997). Natural nesting sites are cavities in trees close to water. 
Aspen is the preferred nest tree, but buffleheads will also nest in ponderosa pine and Douglas fir trees 
(Marshall et al. 2003). In Oregon, breeding occurs primarily in the central Cascade Lakes region 
(Marshall et al. 2003). It winters throughout Oregon, but is an uncommon breeder in the central and 
southern Cascades (Marshall 2003). Marshall (1996) stated that human disturbance from high 
recreation use at Cascade Lakes and a shortage of suitable nesting cavities due to forestry practices 
may be having an impact on their population status. Oregon breeding population is considered 
sensitive by the ODFW because of small size and limited nesting habitat (Marshall et al 2003).  

On the Paulina Ranger District, buffleheads are not commonly seen; however, an occasional 
bufflehead is spotted during migration on small ponds and reservoirs. There have been no sightings of 
bufflehead within the analysis area which is expected, considering there are no lakes and only small, 
less than ½ acre, stock ponds and reservoirs. These existing habitat features are not of sufficient size 
to provide suitable nesting, brooding or foraging habitat for a pair of buffleheads and their young.   

Tricolored Blackbird 
The Tricolored blackbird (Agelaius tricolor) is a highly gregarious colonial breeder largely endemic 
to California.  Breeding colonies are scattered and intermittent in Oregon.  The Oregon population 
was estimated to have declined by 22 percent in the 1980s, but the Oregon population represents only 
one percent of the total tricolored blackbird population (Beedy et al. 1999).  The species currently 
holds rankings in Oregon as SP Sensitive (peripheral or naturally rare) and by the Natural Heritage 
program as G3 Vulnerable – either rare throughout its range or found locally in a restricted range.  
Tricolored blackbirds nest in large lowland marshes with an abundance of tall emergent or shrubby 
vegetation.  Nesting occurs in fresh-water marshes of cattails, tules, bulrushes and sedge, or in 
thickets of willows or other shrubs.  While the tricolored blackbird has been documented to occur 
between Prineville and Madras (Marshall et al. 2003), and they occasionally are posted as sightings 
near Powell Butte by local birders on the COBOL internet site, there are no known breeding locations 
on the Forest.  Habitat for tricolored blackbird has likely always been limited in these subwatersheds 
by the absence of extensive marsh habitat with an abundance of cattails or bulrush.  Historically, 
floodplain vegetation on private land may have been more diverse with more extensive side channels 
and wetlands that could have provided suitable habitat for the tricolored blackbird in some areas.  On 
the other hand, flood irrigation may have improved potential for use by tricolored blackbirds in other 
portions of private land where riparian vegetation has become established in response to irrigation.  



  

 
 

The Wolf analysis area does not contain any marshes with expansive thickets of cattail, bulrush, 
willow, nettles or blackberries that could potentially provide adequate nesting habitat for this colonial 
nesting species.  

White-headed Woodpecker 
The White-headed woodpecker (Picoides albolarvatus) prefer ponderosa pine habitat that has more 
open stand conditions with large pines for foraging and large snags for nesting. White-headed 
woodpeckers favor live ponderosa pine as foraging substrate, but have also been observed in 
lodgepole pine, sugar pine, Engelmann spruce and other species. They generally select large diameter 
ponderosa pine snags as nest sites, but these nest sites are not always in tall snags (Dixon, 1995; 
Marshall, 1997). Though the population of white-headed woodpeckers has been reported as 
increasing across the western states (Wisdom et. al, 2000), there have been local population declines 
in the Blue Mountains (Csuti et. al, 1997) and on Deschutes and Winema National Forests (Marshall 
et. al, 1997).  

There are many sightings of white-headed woodpeckers within the Wolf analysis area.  There are 
5,682 acres of ponderosa pine plant association groups (PAGs) within the analysis area, mostly in 
scab/stringer country.  The open, late and old structure stands in these relatively dry forest PAGs 
provided the best primary nesting habitat for white-headed woodpeckers.  Primary reproductive 
habitat within the watershed was modeled using WILDHAB.  Currently, there are approximately 
4,687 acres of white-headed woodpecker primary reproductive habitat within the watershed.  
Historically, there would have been between 7,695 acres and 14,797 acres of reproductive habitat 
within the watershed.  Open stands of large pine are currently below historical conditions due to past 
harvest activities that removed a significant component of large diameter pine.  Many of the current 
stands that have a large pine component have dense understories that make the stands less desirable 
for species like the white-headed woodpecker that prefers open conditions.  

Lewis’ Woodpecker 
Lewis’ woodpecker (Melanerpes lewis) is most common in open habitats (e.g. burns) and utilizes 
cottonwood galleries in the Blue Mountains (Marshall et al. 2003). Wisdom (2000) reported that, for 
Lewis’ woodpeckers, burned ponderosa pine forest created by stand-replacing fires provide highly 
productive habitats as compared to unburned pine sites. These woodpeckers feed on insects in the 
spring and summer, but rely on seeds, nuts and fruits in the fall and winter, which they cache under 
bark or in cracks and crevices on tree boles. They breed in low numbers in open habitats along 
Eastern Oregon rivers and stream valleys. They are not considered strong cavity excavators, but 
require large snags in an advanced stage of decay that are easier to excavate. In addition, Lewis’ 
woodpeckers use old cavities created by other cavity excavating woodpeckers. Forty-two percent of 
the nest trees on the eastern edge of the Mt. Hood National Forest were in ponderosa pine (typically 
snags) and 43 percent were in living and declining Oregon white oak. The mean diameter of nest trees 
was 26 inches and mean nest tree height was 41 feet (Marshall et al. 2003). Haggard and Gaines 
(2001) determined that the Lewis’ woodpecker was most abundant in low snag density stands within 
a stand replacement fire study conducted on the Wenatchee National Forest in Washington.  

This species was formerly “abundant” in Oregon, but the population has been declining throughout its 
range. Marshall et al. (2003) reports the species is declining throughout its range possibly due to loss 
of suitable habitat, competition for nest holes, and the effects of pesticides. The declines are more 
severe at low elevations, especially the Willamette Valley, and losses are attributed to a reduction of 
nest and food storage trees, pesticides, loss of oak woodland habitat, and competition with European 
starlings (Marshall et al. 2003).  

There are no confirmed sightings of Lewis’ woodpeckers within the Wolf analysis area; however, 
existing District wildlife sighting records do show a few observations within a half a mile of the area.  
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Habitat for Lewis’s woodpecker has likely always been limited in this analysis area because it lacks 
an abundance and distribution of zones with high tree mortality (such as wildfires) and areas with 
abundant large old cottonwoods. A shrubby understory is also likely to be a limiting factor for the 
suitability of habitat within the watershed. The effective browsing by both wild and domestic 
ungulates and the effective suppression of wild fires may be the primary factors limiting shrub 
production in open stands. The lack of patches of burned forest habitat may also be limiting factor. 
Currently, Lewis’ woodpecker primary reproductive habitat includes approximately 3,809 acres.  
Historically, you could have expected between 5,995 and 10,318 acres of primary reproductive 
habitat within the analysis area. 

Townsend’s Big Eared Bat 
Townsend’s big-eared bat (Corynorhinus townsendii) maternity and hibernation colonies are typically 
in caves and mine tunnels.  They roost almost exclusively in cavity roosts, both in human-made 
structures (that is, buildings, bridges, and mines) and caves (Christy and West 1993).  They are 
extremely sensitive to disturbance while roosting because they hang directly from the ceiling of the 
roost and do not go into torpor (temporary hibernation) (Christy and West 1993).  Surveys at historic 
roost sites in California from 1987 to 1991 indicated a 52 percent reduction in numbers of maternity 
colonies and a 55 percent decline in number of animals (Pierson and Rainey 1998).  Surveys during 
1989-1990 and in 1994 in Oregon and southwestern Washington reported 14 localities with 
approximately 24 hibernacula and at least 8 maternity roost sites, of which 1,481 individuals were 
counted (Perkins 1990, 1994 as cited in NatureServe 2011).  Those numbers compared favorably to 
counts of 1,305 individuals from 1980-1985 (Perkins 1990 as cited in NatureServe 2011).   

In 1997, E. Gaines estimated 3,000-5,000 individuals or fewer in the state of Oregon and considered 
it to be very threatened in Oregon due to disturbance (E. Gaines, pers. comm. as cited in NatureServe 
2011).  J.M Perkins (as cited in Pierson et al. 1999) estimated 2,500-3,000 individuals in Oregon.  
The greatest threat to the species is vandalism and disturbance by humans.  Disturbance of a nursery 
colony or of a hibernating group is likely to cause the bats to abandon the site and move to an 
alternate roost.  An additional threat is blockage of cave/mine entrances through collapse or human 
activities (NatureServe 2009).   

Habitat for the Townsend’s big-eared bat has likely always been limited in this watershed by the 
scarcity of caves, abandoned wooden buildings, and cavern-like bridge abutments.  The closest 
sighting of this species of bat was at the bunkhouse of Blue Ridge Mine approximately 25 miles west 
of the Lower Beaver Creek watershed.   

Silver-Bordered Fritillary 
The silver-bordered fritillary butterfly (Boloria selene) has a Holarctic range extending from northern 
Canada southward into the United States and as far south as New Mexico (NatureServe 2008).  While 
the species is common and widespread in northeastern Washington and northern Idaho, colonies are 
extremely local and isolated southward, and are particularly vulnerable to local extinctions.  Only two 
primary colonies are found in Oregon, one at Big Summit Prairie on the Ochoco National Forest 
(approximately 15 miles west of this watershed) and one in the Strawberry Mountains Wilderness on 
the Malheur National Forest (Miller and Hammond 2007).  NatureServe (2008) lists this species as 
G5, demonstrably secure globally, though it may be quite rare in parts of its range, especially at the 
periphery.  In Oregon, its ranking is listed as S2, Imperiled.  Suitable habitat for this species is 
described as mostly wet meadows, marshes, bogs, and more open parts of shrubbier wetlands 
(NatureServe 2008, Miller and Hammond 2007).  This species is dependent on the maintenance of 
open and wet meadow habitats (Miller and Hammond 2007).  Food sources for the adults include 
nectar sources such as composite flowers, including goldenrod and black-eyed susans (Opler et al. 
2006).  Eggs are laid singly near host plants and caterpillar hosts are violets including Viola glabella 
and Viola nephrophylla (Opler et al. 2006).   



  

 
 

Habitat for the silver-bordered fritillary has likely always been limited in this watershed by the 
marginal abundance and distribution of marsh and fen habitat with marsh violet and bog violet.  
Surveys for this fritillary species were conducted on the Ochoco National Forest in suitable habitat 
between 1995 and 1998.  To date, all of the recorded locations are outside the Wolf analysis area.  
There is no potential habitat within the Forest Service part of the watershed, but there may be 
potential habitat within wet meadow complexes where tributary streams enter marshy areas in the 
private portions within the watershed. 

Johnson’s Hairstreak 
Johnson hairstreak butterflies (Callophrys johnsoni) are found in mature to old-growth, moist/cool 
conifer forests of the Pacific Northwest and west of the Cascade Mountains. There is however, one 
known population in northeast Oregon in Baker County on the Wallowa-Whitman National Forest. 
Females lay pale eggs directly on dwarf mistletoes on a variety of conifers, especially on ponderosa 
pine and lodgepole pine (Pyle 2002). The larvae of the Johnson’s hairstreak feed on the aerial shoots 
of dwarf mistletoe (Arceuthobium) found in western hemlock, true firs, lodgepole pine, western larch, 
and ponderosa pine (Schmitt & Spiegel, 2008). It is not known which species of mistletoe serve as a 
host for the larva of this butterfly in the forests of Central Oregon. A variety of mistletoe species are 
present in the watershed. Adults sip flower nectar from a variety of plants including: Oregon grape, 
Pacific dogwood, ceanothus, and pussy paws (Pyle 2002). The Johnson’s Hairstreak “spends most of 
its time in canopy so likely to be overlooked even where it occurs in some numbers” (NatureServe 
2009). To date, there are no known sightings of these butterflies on the Ochoco National Forest. 
Threats to this species include loss of habitat from logging, and spraying to kill tussock moths and 
budworms (Pyle 2002). In Oregon its ranking is listed as S2, Imperiled while globally its status is G3, 
very rare or local throughout its range or found locally in a restricted range (NatureServe 2008). 

The species is suspected to occur on the Ochoco National Forest, but currently there is no confirmed 
documentation for this species anywhere on the Forest. It is not known which (if any) species of 
mistletoe serve as a host for the larva of this butterfly in the forests of Central Oregon. A variety of 
mistletoe species are present in the watershed. Schmidt and Spiegel (2008) state that in the absence of 
recent large scale disturbance, dwarf mistletoe infestation levels can occur in early, mid, and late 
successional stands. The project area has not experienced a large scale fire event in recent years. 
Therefore, mistletoe infection is assumed to be present in all stand age classes which could serve as a 
host for the caterpillar, if it occurs in association with the mistletoe present on this Forest. Refer to 
detailed discussions in the forest health section of this report. At present, this species has not been 
determined to be present in Central Oregon or specifically associated with the species of mistletoe 
that occur in the analysis area.  

Greater Sage-Grouse 
Greater sage-grouse (Centrocercus urophasianus) are found in the foothills, plains and mountain 
slopes where sagebrush is present and the habitat contains a mixture of sagebrush, meadows and 
aspen in close proximity.  Winter habitat, containing palatable sagebrush, is the most limited seasonal 
habitat in some areas (NatureServe 2008).  This species aggregates on breeding sites (leks) in the 
spring, which are open sites with sparse cover.  After breeding, the females nest in stands of tall 
sagebrush with spreading (umbrella shaped) crowns and abundant bunchgrass cover.  After hatching, 
the females lead their chicks to riparian areas and other sites where succulent forbs and invertebrate 
food resources are abundant.  These birds eat sagebrush leaves during the winter and they tend to 
select the more palatable species such as Wyoming and mountain big sagebrush, though they may 
also be found in basin big sagebrush among other species.  A key component of sage grouse habitat is 
a wide open sage-steppe setting largely free of trees or other vertical structures that could serve as 
perches for birds of prey.   
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Potential nesting habitat is limited within the project area; mountain big sagebrush communities are 
represented by only 257 acres and occur in relatively small patches, with relatively low sagebrush 
cover.  Larger more contiguous blocks of suitable nesting habitat occur in closer proximity to existing 
leks, but are located south of the project area- the nearest known lek is located approximately 4.5 mi. 
south of the watershed.  The mesic habitats that currently exist in the analysis area are small in size, 
scattered, and isolated from sagebrush habitats and surrounded by conifers or juniper that could 
provide perch sites for raptors; therefore, the existing mesic habitats would not provide a significant 
habitat component for sage grouse.  Additionally, the project area provides limited wintering habitat 
for sage-grouse, primarily because of annual snow depths and the dominance of rigid sagebrush 
within a large portion of the habitat. There is potential for sage-grouse to use sagebrush associated 
habitats in the southwest portion of the project area for brood rearing habitat, but the current habitat is 
fragmented into small patches less than 100 acres and bordered by conifer or juniper stringers that, 
again, could provide suitable perches for predatory raptors.  The southwest portion of the watershed is 
identified as within sage-grouse core area habitat (ODFW 2011).  There are no records of sage grouse 
sightings within the analysis.  Table 49 displays acres of potential sage grouse habitat in the 
watershed. 
Table 49:  Potential Sage Grouse Habitat within the Wolf Watershed 

Ponderosa 
Pine 

Big Sage 

Fescue 

Juniper 

Big  
Sage 

Juniper 

Low 
Sage 

Juniper 

Stiff 
Sage 

Scab 

Big Sage 

Bluegrass 

Fescue 

Low Sage 

Bluegrass/Scab 

fescue 

Stiff Sage 

Bluegrass/Scab 

217 ac. 40 ac. 344 ac. 3,521 ac. 28 ac. 131 ac. 3,442 ac. 

Pygmy Rabbit 
The pygmy rabbit (Brachylagus idahoensis) is a sagebrush obligate species present within the Great 
Basin sage-grouse habitats (WDFW, 1995). Pygmy rabbits require sagebrush habitats with deep soils 
and abundant basin big sagebrush and herbaceous cover to facilitate den creation and protection from 
predators (WDFW, 1995). Suitable habitat for the pygmy rabbit does not occur within the analysis 
area. Basin big sagebrush and deep soiled sagebrush habitats are not present in the project area. 

 

 

 

 

 

 

 

 



  

 
 

Management Indicator Species (MIS) 
Management indicator species (MIS) are species selected because their welfare is presumed to be an 
indicator of the welfare of other species using the same habitat or whose condition can be used to 
assess the impacts of management actions on a particular area, or other species of selected major 
biological communities.  Management indicator species are selected from several categories including 
State or Federal Threatened or Endangered species lists; species commonly hunted, fished, or trapped; 
non-game species of special interest; and species with special habitat needs that may be influenced 
significantly by planned management programs. 

The Ochoco National Forest Land and Resource Management Plan (LRMP) identified the pileated 
woodpecker; common flicker (northern flicker); primary cavity excavators (including, but not limited 
to woodpeckers and sapsuckers); golden eagle and prairie falcon; bald eagle; Rocky Mountain elk and 
mule deer as terrestrial management indicator species.  The following table is a list of MIS for the 
Ochoco NF.  
Table 50. Ochoco NF Management Indicator Species 

Species Reason for Selection 
Pileated Woodpecker Old-growth Habitat 

Primary Cavity Excavators Snag Habitat 
Northern Flicker Old-growth Juniper Habitat 

Golden Eagle and Prairie Falcon Cliff, Talus, or Cave  
Rocky Mountain Elk and Mule Deer Game Species 
 
Primary Cavity Excavators (PCE)  
This group is comprised of avian species that excavate their own cavities and feed primarily on dead 
wood insects.  These species are the representatives for other PCEs of similar habitat types.  The list 
of MIS species associated with the Wolf Watershed are listed below.  The species with an asterisk (*) 
are also down, dead wood insect users.   
 

Pileated Woodpecker*   Pygmy Nuthatch* 
White-headed Woodpecker   Red-naped Sapsucker* 
Northern Flicker                Hairy Woodpecker* 
Lewis’ Woodpecker*   Three-toed Woodpecker* 

          Williamson’s Sapsucker*               Red-breasted Nuthatch*   
Black-backed Woodpecker*  Downy Woodpecker* 

          White-breasted Nuthatch*   

Pileated Woodpeckers 
The pileated woodpecker (Dryocopus pileatus) was selected to serve as an indicator for other species 
that require large snags, large amounts of down-dead wood, and large trees with defect. The pileated 
woodpecker represents the presence of favorable habitat for species that require mature and old 
growth habitat. It may also indicate the presence of favorable habitat for secondary cavity nesters, 
such as the northern flying squirrel, pygmy owl, saw whet owl, and flammulated owl.  

The pileated woodpecker occurs primarily in dense mixed conifer forests in late seral stages or in 
deciduous stands in valley bottoms (Marshall et al. 2003). Pileated woodpeckers nest in large 
diameter (> 21”d.b.h.) tall snags, and depend heavily on carpenter ants for food. They commonly feed 
on dead grand fir trees and downed logs. They also roost in large hollow trees and tend to select 
relatively dense stands with grand fir common. They typically select for multi-strata mixed conifer 
LOS. The pileated woodpecker’s habitat associates prefer dense forest conditions, and they include 
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Townsend’s warbler, hermit thrush and red-breasted nuthatch among others. Some of these are 
discussed further in the Landbirds section of this report. As dense mixed coniferous stands often 
contain a high density of dead or dying trees, habitat for this species also represents habitat for the 
black-backed and three-toed woodpeckers, which are attracted to stands with abundant snags and 
activity by bark beetles and wood boring beetles.  

Pileated woodpecker habitat is managed through guidelines in the Ochoco Forest Plan and 
recommendations of best available science. Recommendations for management of the Pileated 
woodpecker ("Habitat Use and Management of Pileated Woodpeckers in Northeastern Oregon,” Bull 
et al. 1992), includes management of 900 acres of habitat for each territory. It is also recommended 
that the 900 acres contain 75% grand fir types; 25% would be old growth and the remainder in mature 
stands. At least 50% would have 60% canopy closure or greater.  

The Forest Plan identified two Old Growth Management Areas (OGMAs) within the Wolf analysis 
area (OG-D2-05 and OG-D2-17).  There are at least 300 acres of supplemental pileated feeding 
habitat associated with each OGMA.  There are 7,287 acres of grand fir and 3,382 acres of Douglas-
fir plant association groups (PAGs) within the watershed.  The Wolf subwatershed holds most of the 
pileated woodpecker habitat, but there is a small amount in the northeastern part of the North Wolf 
subwatershed as well.  Dense stands in these relatively moist PAGs, dominated by large tree structure 
provide the best primary nesting habitat for pileated woodpeckers.  There are sightings of pileated 
woodpeckers within the watershed and currently primary reproductive habitat includes approximately 
2,666 acres.  Historically, you could have expected between 1,013 and 2,146 acres of reproductive 
habitat within the watershed.  

Northern Flicker  
The northern flicker is not only a PCE, but also a management indicator species for old growth 
juniper. The common flicker is generally most abundant in open forests and forest edges.  The flicker 
is a habitat generalist and can be found nesting in a wide variety of habitat types, as long as snags, 
hollow trees, or nest boxes of the appropriate dimensions are present.  This species are the only 
species of woodpeckers that will excavate nests in old growth juniper, which is why it was designated 
as a MIS for old-growth juniper in the Ochoco NF LRMP.  Secondary cavity nesters such as the ash-
throated flycatcher and bluebirds will utilize old flicker nests in juniper.   

There are 4,447 acres of juniper woodland and steppe PAGs within the watershed, mostly located in 
the North Wolf Creek subwatershed, but there is some habitat on the far eastern edge of the Wolf 
Creek subwatershed as well.  There has been a shift in species composition from early to mid and late 
seral stages due to fire exclusion.  It is a reflection of the expansion of western juniper and the 
increase in area now occupied by trees.  Today, the L4 stage occupies over 80 percent of the PAG 
area (see Upland Vegetation section). Flickers are a common species observed in the Wolf analysis 
area. 

Golden Eagle 
The golden eagle (Aquila chrysaetos) was chosen as a terrestrial management indicator species (MIS) 
for cliff, talus or cave habitat (LRMP 4-245). There are 65 acres of rimrock in the analysis area, but 
the rimrock it is not tall enough to be utilized for nesting.  There are no known nest sites within the 
analysis area; however, there are many general observations of golden eagles either flying through or 
foraging within the area.   

Golden eagles inhabit shrub-steppe, grassland, juniper, and open ponderosa pine, and mixed 
conifer/deciduous habitats.  It forages in a variety of habitat types and successional stages, preferring 
areas with an open shrub component that provides food and cover for prey.  Suitable nesting and 
foraging habitat can be found in mountains, canyons, and rolling hills.  They forage on a variety of 
prey species including: jackrabbit, cottontail, California and Belding’s ground squirrels, marmots, 



  

 
 

woodrats, small mammals, fresh carrion, and a variety of bird species (Marshall 2003). In 2011, three 
historic nests, located within 5 miles of the watershed, were discovered in 2011 with only one found 
active.   

Prairie Falcon 
The prairie falcon (Falco mexicanus) was chosen as a terrestrial management indicator species (MIS) 
for cliff, talus or cave habitat (LRMP 4-245). A combination of rimrock, or other outcrops, and 
adjacent open country provides ideal breeding and foraging habitat. Denton (1979) discovered that 
59% of prairie falcon nests occurred on cliffs less than 100 ft., some as low as 15 ft. The principal 
requirement is that nest sites be sheltered from above; this appears to reflect a need for shade and 
possibly protection from predators (Marshall 2003). 

For prairie falcons, grasslands are the preferred habitat, but falcons are also known to occupy less 
productive areas dominated by sagebrush. The principal requirement for foraging appears to be low 
and sparse vegetation that accommodates their foraging style. Prey most often consists of small 
mammals, usually ground squirrels (Denton 1976, Haak 1982b). The best habitat is likely off Forest 
in rimrock areas adjacent to irrigated fields.  There is one known prairie falcon nesting site, but it is 
approximately 5 miles south east of the Wolf Creek subwatershed and it was observed in 1996; no 
nests or sightings have been identified since then.  

Big Game Habitat (Rocky Mountain Elk and Mule Deer) 
The watershed lies within one Oregon Department of Fish and Wildlife (ODFW) management zone, 
the Ochoco Game Management Unit (GMU). The Ochoco GMU contains 47% private lands and 53% 
public lands. The estimated 2011 population for Rocky Mountain elk (Cervus canadensis) and mule 
deer (Odocoileus hemionus) was 3,900 elk and 15,400 deer. The management objective (MO) is the 
number of elk and deer that ODFW manages for to prevent depletion of big game animals and to 
provide optimum recreational and aesthetic benefits for the public (quality hunting and wildlife 
viewing opportunities in the present and in the future) 
Table 51. 2010-2011 ODFW Summary Statistics for Elk and Deer 

ELK 
OCHOCO GMU 

DEER 
OCHOCO GMU 

2011 2010 2011 2010 

Pop.  MO 4,600 Pop.  MO 20,500 

Pop.  Estimate 3,900 4,300 Pop.  Estimate 15,400 16,000 

Calf Ratio 42 41 Spring Fawn Ratio 38 45 

Bull Ratio 14 25 Buck Ratio 18 14 

Bull Ratio MO 20 Buck Ratio MO 15 

Deer and elk utilize the Wolf analysis area throughout the year. Seasonal movements are primarily 
influenced by snow depth.  During winters with below average snow fall amounts, both species can 
remain in the southern portion of the project area throughout the year.  During winters with normal to 
above normal snow accumulations, the majority of animals move to lower elevations on the Forest, 
private or BLM managed lands.  Though calving and fawning can occur throughout the watershed, 
most often, it occurs in proximity to riparian areas because they provide high quality forage and 
cover. Aspen stands, wet meadows, and other riparian hardwoods such as willow, are likely to be 
attractive areas for calving and fawning. There is one calving area identified within the analysis area; 
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access to this area is restricted to minimize disturbance between May 15 and June 30.  For Big Game 
Management area acres, see table 52. 

The Habitat Effectiveness Index (HEI) for elk was used to analyze and describe the existing habitat 
condition within the Wolf analysis area.  HEI is the total habitat effectiveness within management 
allocations General Forest (GF) 13,002 acres, General Forest Winter Range (GFWR) 701 acres, and 
Winter Range 7,504 acres (see Table 51).  These allocations have standards and guidelines in the 
Ochoco National Forest Land and Resource Management Plan (LRMP).  HEI includes variables for 
cover quality (marginal vs. satisfactory), cover quantity (% cover) and open road density.  Percent 
cover is the percent of the allocation within the planning area in marginal and satisfactory thermal 
cover combined.  Marginal cover is defined as having at least 40% crown closure, whereas 
satisfactory cover is defined as having at least 70% crown closure.  In this analysis area, cover is 
limited in amount and distribution.  The distribution and amount of forested acres in relation to non-
forest and juniper acres limits the amount of cover the planning area can produce.  The planning area 
is composed of 66% forested acres and 34% non-forest and juniper acres.  Past harvest activities have 
also decreased the amount of cover that currently exists.  Table 53 displays existing percent cover, 
road density, overall HEI value and the LRMP goal for each management area for which standards 
apply.  HEI values are average values for the watershed based on values within (HEI Tables – PIN 
#11 September 13, 1990). 
Table 52: Big Game Management Areas  

MANAGEMENT AREA ACRES 
% SUB - 

WATERSHEDS 

General Forest 13,002 52 

General Forest Winter Range 701 3 

Winter Range 7,504 30 

Table 53.  Existing Cover, Road Density, HEI Value and Goals  

Management 
Area 
(MA) 

Cover 
% of MA 
(Exisitng) 

Cover 
Goal 
% of  

MA Pin 
#11 

Och Travel  
Management 

Rule  
(objective 

road density) 

LRMP 
Goal 
Road 

Density 
mi./sq. mi 

Existing 
HEI 

Pin #11 
HEI 

Objective 
(3rd 

Decade) 
General Forest  36% 20% 1.5 3.0 76 07 
Winter Range 37% 19% 1.2 *(3)1.0 16 07 
General Forest 
Winter Range 62% 18% 7.8 *(3)1.0 0 07 

*The goal for open road densities within winter range and general forest winter range is 1mi./sq.mi.  
from Dec.1 – May 1.  The goal for the remainder of the year is 3 mi./sq.mi. The road density listed 
above does not give an accurate indication of the amount of vehicle use or the actual open road 
density and the potential effects to big game habitat.  The displayed road density is the current road 
densities displayed in the Travel Management Rule and have not been verified on the ground. Elk 
may be spending more time on private land in response to traffic on Federal lands.  This may be a 
response to hunting pressure, forage quality and availability, an increase in disturbance from motor 
vehicle use or a combination of these factors.  Currently, percent cover for the management areas 
exceed the LRMP goals.    

 



  

 
 

Northern Goshawk 
In Oregon, the goshawk is an uncommon to fairly common permanent resident in suitable habitat  
between 1,900 and 6,100 feet elevation in forested portions of the Cascade, Blue and Klamath 
mountains (Reynolds et al. 1982);  highest densities are found east of the Cascade crest.  During 
migration or winter the goshawk can appear anywhere in the state in forested and unforested habitats.   

Source habitats for goshawk are old forest and unmanaged young forests in montane, lower montane, 
and riparian woodland communities.  Important habitat attributes of goshawk prey species include 
snags, down logs, woody debris, large trees, openings, herbaceous and shrubby understories and an 
intermixture of various forest structural stages (Wisdom et al. 2000).  During winter, some goshawks 
may travel short distances to lower elevations and more open habitats in all upland woodland types 
(Wisdom et al. 2000).  Goshawk habitat is often characterized by three types: nesting, post-fledgling 
and foraging habitat.   

Nesting habitat usually consists of 20-40 acre patches of late and old mixed conifer forest stands with 
relatively high canopy closure greater than 50% (Daw and DeStefano 2001).  Most nest stands are on 
slopes with northerly exposures, in drainages, and are often near streams.  Reynolds et al. (1982) 
described goshawk nest sites in an eastern Oregon study as having a canopy cover ranging from 10-
95 percent with a mean of 60 percent.  Reynolds et al. (1992) reported that preferred nest stands have 
a minimum of 40% canopy closure, and the nest sites within these stands have >60% canopy closure 
and open understories.  Vegetation plot data collected from Deschutes National Forest goshawk nest 
sites showed canopy cover ranging from 49-94 percent (USDA 1993).  Nest areas are often associated 
with forest openings.  In a study conducted in the Blue Mountains on the Malheur National Forest, 
Daw and Destefano (2001) found that forest structure around nests were positively associated with 
dry openings; the presence of dry openings increased the odds of a nest occurring by an estimated 2.5 
times (Daw and DeStefano 2001).   

The PFA (Post Fledging Area) are 300-600 acres in size and surround the nest. The PFA  is defined 
as the area used by the family group from the time the young fledge until they are no longer 
dependent on the adults for food (up to two months) (Reynolds et al. 1992, Kennedy et al. 1994).  
Post-fledging areas are important to fledglings by providing hiding cover and prey upon which to 
develop hunting skills (Reynolds et al. 1992).  During the fledgling-dependency period, the activities 
of young are centered near their nests, but overtime, the fledglings will move farther out from the nest 
(Kennedy et al. 1994).  In a study conducted by Daw and Destefano (2001) in the Blue Mountains, at 
the PFA scale, the most abundant forest structure was dense canopy/mid-aged forest (37%), followed 
by dense canopy/late forest (29%).  The least abundant was early forest (3%; i.e., regenerating 
clearcuts with a small [20%] component of burns (Daw and DeStefano 2001).  Dense canopy, late 
forest structure (i.e., trees >20.8 inches [53 cm] dbh and canopy closure >50%) was clearly important 
at landscape scales close to the nest, but decreased in relative abundance with distance from the nest. 
Reynolds et al. (1992) recommends maintaining 60% of the post-fledgling area in high canopy 
closure greater than 50% with a variety of structural conditions being represented. 

There is scant information available on how goshawks utilize foraging habitat.  However, we can 
surmise that foraging occurs in various cover types and structural stages, and the juxtaposition of 
several habitats may enhance the quality of foraging habitat around nest sites (Hargis et al. 1994).  
Similar to post-fledgling habitat, foraging habitat contains a variety of forest conditions to support a 
variety of prey species.  Foraging habitat is generally in stands with moderate to high canopy closures 
with fairly open understories.  The open understories allow for greater maneuverability in hunting. 
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In 1994, the Interim Direction for Timber Sale Planning (Eastside Screens) amended the LRMP.  The 
Eastside Screens established minimum standards for protection of the northern goshawk, stating that 
“until further information is known and management plans approved to insure species viability, the 
following standards are to be met as a minimum.”  The minimum standards which are still in effect 
are to: 

• Protect every known active and historically used goshawk nest site from disturbance.  
“Historical” refers to known nesting activity occurring at the site in the last 5 years.  Seasonal 
restrictions on activities near nest sites will be required for activities that may disturb or 
harass a pair while bonding and nesting.  

• 30 acres of the most suitable nesting habitat surrounding all active and historical active nest 
tree(s) will be deferred from harvest. 

• A 400-acre “post fledging area” will be established around every known active nest site.  
While harvest activities can occur within this area, retain late and old structure (LOS) stands 
and enhance younger stands toward LOS condition, as possible. 

Nest cores and PFAs have been mapped around or adjacent to known goshawk nesting sites within 
the watershed.  See Table 54 for information on goshawk territories and occupancy. 
Table 54. History of Goshawks within the Analysis Area 

Post Fledging 
Area 

Last Year 
Activity 

Documented 

Size of 
Post 

Fledging 
Area 

Size of Nest 
Stands 

Number of 
documented 

nest cores 

Clear Creek 2011 404 ac. 30 ac. 1 
N.F. Widow 

Creek 2007 398 ac. 33ac. and 29ac. 2 

There are currently 802 acres mapped in two PFAs and their associated nest cores within the project 
area.  Based on structural/seral conditions (dominated by size class 4 or 5 trees pine and/or fir trees), a 
total of 14,126 acres of suitable nesting habitat occurs within the Wolf Creek analysis area.  

Neotropical Migratory Birds/Focal Species 
Neotropical migratory birds are described in the Partners In Flight (PIF) - Northern Rocky Mountains 
Bird Conservation Plan.  PIF lead the effort to complete a series of bird conservation plans for the 
entire continental United States.  PIF Landbird Conservation Planning provides the framework to 
develop and implement landbird conservation strategies by recommending conservation actions on 
the ground that may prevent the need for future listings under the ESA (Endangered Species Act).  
These plans included priority setting, establishment of objectives, necessary conservation actions, and 
evaluation criteria necessary for bird conservation in the western hemisphere. 

The conservation strategy identifies four priority habitat types: 

1. Dry Forest (primarily ponderosa pine) 

2. Mesic Mixed Conifer (primarily late-successional). 

3. Riparian Woodland and Shrub. 

4. Unique habitats including (subalpine forest, montane meadows (wet and dry), steppe shrubland, 
aspen, and alpine habitats. 

The project area contains both dry forest and mesic mixed conifer habitat types. Riparian woodland 
and shrub habitats are present, but are marginally represented across the analysis area. There are no 



  

 
 

alpine or subalpine habitats present within the analysis area, but unique habitats, including aspen and 
steppe shrublands, are present. Focal species within the mesic mixed conifer, dry forest, and steppe 
shrubland habitat type were modeled utilizing data from the Viable Ecosystem model (see Upland 
Vegetation section).  

Dry Forest: Lewis’s Woodpecker, White-headed Woodpecker, and Chipping Sparrow 

The Lewis’s and white-headed woodpeckers were addressed in the Wildlife section for threatened, 
endangered, and sensitive species. The chipping sparrow (Spizella passerina) prefers open coniferous 
forests or stands of pine trees interspersed with grassy openings and patches of shrubs and or 
seedling/sapling trees (Marshall 2003). The chipping sparrow forages on both the ground and in trees 
while nesting occurs on the ground or in shrub species from approximately April 15 through July 15. 
The chipping sparrow is also associated with juniper woodlands and mountain-mahogany stands. 
Approximately 5,993 acres of habitat exists within the Wolf Creek analysis area.  

Mesic Mixed Conifer: Varied Thrush, Olive-sided Flycatcher, McGillivray’s Warbler, and 
Townsend’s Warbler 

The varied thrush (Ixoreus naevius) is primarily associated with dense and mature coniferous forests 
(Csuti) and is locally common in wet sites throughout the Blue Mountains above 4,265 ft. (Marshall 
2003). The thrush’s primary habitat is associated with high canopy, multi-strata LOS, dry grand fir 
and Douglas-fir plant associations. Approximately 2,867 acres of habitat exists within the Wolf Creek 
analysis area.  

The olive-sided flycatcher (Contopus cooperi) prefers mixed conifer forests containing highly 
fragmented late-seral stands with an abundance of edge habitat. The flycatcher nests in both grand fir 
and Douglas-fir and employs snags for both forage and singing perches (Marshall 2003). Habitat for 
the olive-sided flycatcher is well represented throughout the analysis area because the analysis area 
includes 7,287 acres of dry grand fir. In addition, the flycatcher benefits from the natural 
fragmentation of habitats due to the scab stringer topography and fragmentation resulting from past 
harvest activities. Approximately 5,464 acres of habitat exists within Wolf analysis area. 

The habitat focus for McGillivray’s warbler (Geothlypis tolmiei) is associated with a dense 
understory shrub layer that includes shrubs, seedlings, and saplings. East of the Cascades, 
McGillivray’s warbler is associated with dense willow thickets within close proximity to springs and 
stream bottoms. The warbler forages close to the ground and nests in the thickets of small trees or 
shrubs. The loss of riparian habitat is a conservation issue identified in the PIF conservation strategy. 
Problematically, the willows present within the analysis are scattered and occur primarily as 
individuals or small clumps, not as dense thickets.  

Townsend’s warbler (Setophaga townsendi) breeds in a range of coniferous forests including true fir, 
Douglas fir, mixed conifer and lodgepole pine.  They nest in conifer branches and feed primarily on 
insects.  In the Blue Mountains, Townsend’s warbler prefers grand fir and larch with a dense grand fir 
understory (Marshall 2003).  This species has likely benefited from fire suppression activities which 
have created an abundance of densely forested environments.  Habitat is present within the analysis 
area, but limited, because within the mixed conifer plant association group, the forest lacks an 
abundance of large tree structure with high canopy closures. Approximately 1,042 acres of habitat 
exists within the Wolf analysis area.  

Riparian Woodland and Shrub including Aspen: Veery, Red-eyed Vireo, and Lewis’s 
Woodpecker 

Riparian woodland habitat characterized by deciduous forests with high canopy closure is not well 
represented within the analysis area. Habitat that would be considered suitable for the red-eyed vireo 
(Vireo olivaceus) and veery (Catharus fuscescens) is very scattered and does not occupy large areas. 
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Dense shrub patches such as willow and alder occur primarily as scattered individuals and rarely 
occur in significant patches. Historically, riparian woodland and riparian shrub communities likely 
covered larger areas than what exists today (see Botanical Resources section)  The closest known 
breeding population of veery is at the Ochoco Ranger Station, 25 miles west of the Wolf analysis 
area.   

Unique Habitats (Steppe Shrublands and Aspen): Vesper Sparrow and Red-naped Sapsucker 

The vesper sparrow (Pooecetes gramineus) occurs in a wide variety of open habitat types including 
grassland, sagebrush, montane meadows, and juniper steppe. The majority of the open shrubland 
communities within the project area are dominated by stiff sage/bunchgrass and low sage/bunchgrass. 
Fire suppression activities and the resulting expansion of juniper and other conifer species have 
resulted in a decline of open shrublands in the project area. The expansion has primarily occurred on 
the edges of non-forest scabs. Though vesper sparrow habitat was not modeled, the analysis contains 
approximately 8,100 acres of healthy sagebrush dominated shrub-steppe habitat type  

Habitat for the red-naped sapsucker (Sphyrapicus nuchalis) is limited within the watershed.  There 
are only 14 known aspen clones, all of which are declining in health and distribution within the 
watershed.  There are no known cottonwood galleries or individual trees within the Wolf Creek area. 
Table 55. Neotropical Migratory Birds (Focal Species) identified in the Landbird Conservation Strategy.  

HABITAT SPECIES HABITAT 
ACRES SPECIFIC KEY HABITAT ATTRIBUTE 

Dry Habitats Lewis’ Woodpecker 3,809 Burned Old Forest 
 White-headed Woodpecker 4,687 Old Forest, Large Patches 
 Chipping Sparrow 5,993 Open Understory, Saplings 
Mesic Mixed Conifer Varied Thrush 2,867 Multi-layered, Diverse Structure 
 Olive-sided Flycatcher 5,464 Fire Edges, Openings 
 McGillivray’s Warbler 9 Dense Shrub Layer, Open Canopy 
 Townsend’s Warbler 1,042 Canopy Foliage Cover >50% 
Riparian Woodlands Veery Widely scattered Dense Understory Shrub Cover 
 Red-eyed Vireo Widely scattered Mature Deciduous Trees, High Shrub Cover 
 Lewis’ Woodpecker Widely scattered Large Snags 
Unique Habitats Vesper Sparrow 8,100 Steppe, Shrublands <10% Tree Cover 
 Red-naped Sapsucker 11 stands Aspen, Large Trees, High Scrub Cover 

Desired Future Condition for Wildlife 

Threatened, Endangered Species and Sensitive Species 
Provide habitat, where the potential exists, for viable populations of the threatened, 
endangered, and sensitive species that occur or could be expected to occur in this 
watershed. 

Bald Eagles/ Nest Site 

• Develop site-specific management plan for the Wolf Creek BEMA to provide adequate habitat for 
the species.  Dedicate the area to the maintenance and protection of the nest tree and provide 
alternate and future nest trees. Stands will be characterized within the BEMA.  In general, the 
management plan will retain mature trees and old growth stands while management prescriptions 
will maintain and promote, or both, an overstory of mature and old growth ponderosa pine (>35 
dbh).   



  

 
 

Bald Eagle/ Winter Roost 

• Winter roosting habitat will be managed to promote stand conditions supporting the desired 
characteristics for roosting bald eagles (LRMP).   In general, the roost stands will be managed to 
yield an uneven-aged stand containing five to eight trees 36-40”DBH in the overstory.  Roost trees 
actively in use will be preserved, along with any potential replacement trees.  The area will be free 
of potentially disturbing human activity from December 1 to May 1.  The Sugar Creek roost will 
be managed similarly to the Wolf Creek roost.   

Goshawks 

• At the watershed scale, the desired condition is to provide suitable reproductive habitat for 
goshawks within the historic range of variability.  The WILDHAB model was used to evaluate 
reproductive habitat based on seral/structural stages within the plant association groups (PAG) 
that are present within the watershed.  Within the analysis area, there is currently 14,126 acres of 
reproductive habitat for goshawks. The historic range of variability of goshawk habitat has not 
been calculated, but the numbers are forthcoming.  
 

• The Regional Forester’s Plan Amendment #2 defers harvest in nest stands; however, within 
PFA’s, retention of late/old structure (LOS) and enhancement of younger stands towards LOS 
conditions are allowed. 

• Management objectives for the PFAs are to: 
1. Provide hiding cover for fledglings. 
2. Provide habitat for prey and foraging opportunities for adults and fledglings. 

Desired Conditions for the PFAs are to provide: 

1. 60% of the stand in the structure size categtories (9-20.9 and >21” dbh) with canopy closures 
greater than 50%, with the majority in the >21dbh structure size (LOS). 

2. The remaining 40%, with 20% in the structure (5-8.9”dbh), 10% in structure size <5”dbh and 
10% in the grass, forb, shrub structure. 

Big Game Habitat (Rocky Mountain Elk, Mule Deer 
Provide foraging, thermal cover, and security habitats to maintain healthy populations of Rocky 
Mountain elk, mule deer, and pronghorn that are consistent with population management objectives 
established by the Oregon Department of Fish and Wildlife (ODFW).  

• Increase number, distribution, and age class variety of big game browse species such as, 
mountain mahogany, ceanothus, bitterbrush, and various riparian shrub species. 

• Decrease open road densities within the project area and improve security habitat.   

Migratory Lands Birds/Focal Species 

• Focal Species selected to represent communities associated with conservation priority habitats in 
the Landbird Conservation Strategy for the Northern Rocky Mountains represent a range of 
forested habitat conditions.  The amount of habitat available to the community of species 
represented by each of these focal species in the historic landscape is displayed in table 55.  Some 
species select for habitat that are naturally limited in abundance in this watershed, such as 
subalpine and other mesic dense forest types. The desired condition is to provide habitat 
conditions within the range of what is believed to have existed historically for the selected focal 
species. 
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Range 
Existing Condition 
Background 
Approximately 98% of the project is comprised of the Wolf Creek Cattle Allotment.    There are 8 
pastures within the allotment, Bull, Miles, Widow, Nichol, Riparian, Sugar, Riparian Holding, and 
Wolf Creek Riparian Corridor.  The Wolf Creek Riparian Corridor was fenced in 1988, and has not 
been authorized to graze since that time.  Only the Widow, Bull, Miles, Riparian, Riparian Corridor 
and Nichol Pastures fall within the project area.  A small piece of the Roba and Little Summit 
Allotments fall within the project area, but the area is minimal and will not be analyzed.     

Although the Wolf Creek Allotment is one allotment, there are two separate herds on either side of 
Wolf Creek proper.  The Durgan Ranch LLC grazes to the west side of Wolf Creek in the Miles, 
Widow, and Bull pastures.  The Young’s Farm, Blue Mountain Ranch LLC grazes in Riparian, 
Riparian Holding, Nichol, and Sugar pastures which are on the East side of Wolf Creek.  An analysis 
completed in 2008 determined that 36% of the allotment acres are not suitable for grazing based on 
steep slopes, dense timber, and limited forage production.  Grazing on the allotment is in compliance 
with all standards and guides of the Ochoco National Forest Land and Resource Management Plan 
(LRMP), as well as all other applicable policies, laws, and regulations.    

Upland Habitat Types 
The current condition of upland vegetation within the allotment are generally in fair to good 
condition, with a slight upward to stable trend, based on measurements from conditions and trend 
study plots, and supported by paced transects; the exception to this is in the Miles pasture.  Soils 
across the allotment are in fair to good condition with a slight upward to stable trend.   

The status of the upland vegetation in Miles pasture was rated as “at risk,” in the Southside EA 
analysis based upon data from C&T study C-11 (ponderosa pine/pinegrass/elk sedge plant 
association).   The 2005 vegetative condition score of 68 was much lower than the last reading in 
1959 of 81.  It appears that there has been a substantial increase in undesirable or “weedy” forbs and 
annual grasses most likely associated with recent management activities like prescribed burning.  

Riparian Habitat Types 
Riparian vegetation for the allotment was rated differently depending on the pasture and the streams 
flowing through the pasture.  The Bull, Widow, Riparian, and Riparian Corridor were all rated as “at-
risk”.  One pasture is rated as “unsatisfactory”, which is the Nichol pasture.  Ratings were applied 
depending on the outcome of Winward surveys and Proper Functioning Condition (PFC) 
Assessments, and professional judgment of Agency personnel.   

Portions of streams in the Wolf Creek Allotment are considered to be in a mix of non-functioning and 
functioning-at-risk condition due to very early seral vegetation, streambank disturbance, high stream 
temperatures, and/or  channel width to depth ratios that exceed standards.  These streams include 
portions of Wolf Creek and North Wolf Creek. 

Livestock Management 
Authorized Use 

There are two permittees on the Wolf Creek Allotment. The Durgan Ranch, LLC. is permitted 240 
cow/calf pairs from 6/16 to 10/15. The Durgan Ranch uses the Widow, Miles, and Bull pastures.  The 
Young’s Farm, Blue Mountain Ranch permit is 541 cow/calf pairs from 6/16 to 10/15. The Young’s 
use the Sugar, Nichol, Riparian, and Riparian Holding pastures. 



  

 
 

The number of days livestock spend in the allotment may be modified annually based on previous 
years’ monitoring results in the Annual Operating Instructions or during the grazing season to account 
for yearly changes or utilization levels.  Depending on allotment conditions (drought, fire, saturated 
soil conditions, forage use, etc.), actual numbers and season of use may also be shortened to avoid or 
reduce unwanted impacts to resources as provided for in the term grazing permit. 

Management System  

The allotment is managed as two 3 pasture rotation system with the Wolf Creek Riparian Corridor as 
and east / west division.  The Durgan Ranch grazes the pastures west of Wolf Creek.  Generally the 
Miles pasture has been grazed first, followed by the Widow and Bull pastures being grazed on a 
deferred schedule as the second and third pastures in the rotation.   

The Young’s graze the pastures east of Wolf Creek, they graze either the Sugar (Sugar is not within 
the project area) or Riparian pastures first on a deferred schedule. Generally,whichever pasture was 
grazed first one year is then grazed last the following year.   

The number of days livestock spend in the allotment may be modified annually based on previous 
years’ monitoring results in the Annual Operating Instructions or during the grazing season to account 
for yearly changes or utilization levels. 

Effectiveness Monitoring 

Effectiveness monitoring (long-term monitoring) is used to determine if management practices are 
effective in meeting standards and objectives.  Long-term monitoring will occur within key areas, 
also referred to as benchmark areas.  The Southside Allotments EA documented several areas within 
the allotment that are currently not meeting long term standards.  Effectiveness monitoring will occur 
in these areas to track long-term changes.  Established plots are already in place, or will be 
established as summarized in table 56 below.   

Methods 

The Wolf Creek Allotment will have 9 upland effectiveness monitoring plots; they will be used to 
determine if vegetation is meeting or moving toward a potential natural community.  The plots will be 
measured every 5-7 years.  There will be several riparian effectiveness monitoring plots where 
vegetative conditions will be measured every 3-8 years, and channel morphology parameters will be 
measured every 3 to 15 or more years depending on which category they were rated.  Streams 
currently in satisfactory condition can be measured beyond 15 years (Southside EA).  Technical 
methods for surveys will follow the latest Agency accepted protocol, and dependent on the purpose of 
the monitoring.   
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Table 56.  Long-term Monitoring Plots in the Wolf Creek Allotment   
 

Upland 
Habitat 

 

Location Purpose Date 
Established 

Last Date 
Read 

Monitoring 
Schedule 

Category 
Rating 

Miles Pasture 
CT #11 T15S 

R24E 
Section 10 

Upland 
condition 
and trend 

1954 2005 Every 5 to 7 
years 

At-risk 

Widow Pasture 
CT#5 T15S 

R24E 
Section 18  

Upland 
condition 
and trend 

1953 2005 Every 5 to 7 
years  

Satisfactory 

Nichol Pasture 
CT #1 T15S 

R24E 
Section 1  

Upland 
condition 
and trend 

1952 2005 Every 5 to 7 
years 

Satisfactory 

Bull Pasture 
Nested 
frequency 

 Upland 
condition 
and trend 

To be 
established 

 Every 5 to 7 
years 

 

Riparian Pasture 
Nested 
frequency 

 Upland 
condition 
and trend 

To be 
established 

 Every 5 to 7 
years 

 

Riparian Corridor Pasture 
Nested 
frequency 

 Upland 
condition 
and trend 

To be 
established 

 Every 5 to 7 
years 

 

       
       

 
Riparian 
Habitat 

 

Location Purpose Date 
Established 

Last 
Date 
Read 

Monitoring 
Schedule 

Category 
Rating 

Widow Pasture 
WIN# 17 North 

Wolf 
Creek 

Vegetation 
seral status 
and cover 

2005 2005 Every 3 to 8 
years 

At-risk 

WIN#18 North 
Wolf 
Creek 

Vegetation 
seral status 
and cover 

2005 2005 Every 3 to 8 
years 

Satisfactory 

MIM# North 
Wolf 
Creek 

Channel 
morphology, 
soil stability 

2010 2010 Every 3 to 8 
years for soils, 
vegetation; 3-15 
yrs. for channel 

Unsatisfactory 

Nichol Pasture 
WIN #22 Sugar 

Creek 
Vegetation 
seral status 
and cover 

2005 2005 Every 3 to 8 
years 

Unsatisfactory 



  

 
 

WIN#20 Tamarack 
Creek 

Vegetation 
seral status 
and cover 

2005 2005 Every 3 to 8 
years  

Unsatisfactory 

Bull Pasture 
MIM #1 Clear 

Creek 
Channel 
morphology, 
soil stability  

To be 
established  

N/A Every 3 to 8 
years for soils, 
vegetation; 3-15 
yrs. for channel 

 

Riparian Pasture 
Ecology 
Plot #7169 
and #7170 

Sugar Creek Soil and 
vegetation 
similarity to 
PNC 

2005 2005 Every 8 to 10 
years 

Unsatisfactory 

Ecology 
Plot #7105 

Wolf Creek Soil and 
vegetation 
similarity to 
PNC 

2005 2005 Every 8 to 10 
years 

Unsatisfactory 

Ecology 
Plot #7172 
and #7173 

Sugar Creek 
Tributary 

Soil and 
vegetation 
similarity to 
PNC 

2005 2005 Every 8 to 10 
years 

Unsatisfactory 

Wolf Creek Riparian Corridor Pasture 
Ecology 
Plot #7234 

Wolf Creek Soil and 
vegetation 
similarity to 
PNC 

2005 2005 Every 8 to 10 
years 

At-Risk 

 

Desired Future Condition for Range 
Riparian Habitats: Desired conditions include having vigorous stands of forbs, grasses, and grass-
like plants at high densities, within the limits of ecological potential.  Riparian areas are to function 
properly and are to be maintained in this condition with no downward trend.  A primary goal is to 
meet State Department of Environmental Quality water quality standards on all streams by increasing 
channel stabilization, expanding riparian vegetation, and reducing stream temperatures. 

Upland Habitat: Desired conditions stated in the LRMP include: upland vegetation and soil 
conditions will improve in order to provide a diverse and productive plant community, while reducing 
erosion hazards, utilization by livestock at levels that allow sustained use without a decline in plant 
community, having a variety of native grasses and forbs available for grazing animals, only minor 
competition from juniper and sagebrush and rangeland in a fair and good condition class. 

Heritage Resources 
Existing Condition 
Heritage resources are fragile, non-renewable resources.  Many natural processes and human 
activities have an adverse effect on the condition and integrity of those resources.  However, most 
processes, with the exception of wildland fire, flooding, or where initiated by human activities, 
generally result in slight to moderate damage.  In those cases, most impacts can be mitigated before 
substantial damage occurs.  In contrast, human activity can rapidly and irreversibly damage heritage 
resources, contributing to the diminishment of the resource base. 
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Prehistoric and Historic Resources 
Heritage resource surveys have been conducted, within varying levels of intensity, across 
approximately 90% of the total Wolf Creek watershed study area.  The majority of that survey 
coverage was conducted between 1992 and 1995.  Consequently, it is reasonable to assume that much 
of that work could be considered sub-standard to the expectations of current heritage resource 
surveys. Nevertheless, those surveys resulted in the discovery and documentation of fifty-one heritage 
sites.  Thirty-five of those sites documented are prehistoric sites, while the remaining sixteen are from 
the historic era.  All of the prehistoric sites are open-air sites associated with stone tool production, 
stacked-rock features, peeled trees, natural resource utilization and relatively small, temporary 
campsites.  Historic sites known to exist within the study area are largely limited to those associated 
with historic landscapes linked to livestock grazing and animal husbandry.  Such sites include 
remnants of trails, temporary camps, hollowed-out wooden logs used as water troughs, stacked-rock 
features, blazed trees and dendroglyphs (generally aspen trees whose bark has been inscribed with 
names, initials, dates and/or symbols).   

The only known standing structure in the Wolf Creek analysis area is Salter’s Cabin located just 
inside the Forest boundary approximately four miles west of Rager Ranger Station.  In his book, 
“Central Oregon Place Names” (2001), Steve Lent maintains that, 

“the structure was originally a house located at the old mill site in Paulina.  The Beaver 
Creek Stock Association, which was established in the 1930s, moved the building to the 
meadow area, where it is now located, in the late 1950s.  The meadow was used by the 
Association salter to pasture horses and pack animals.  The salter was a man employed each 
year to maintain fences, salt cattle and change pastures.  The cabin was utilized until 1977.  
In 1980 the Beaver Creek Stock Association disbanded and the Forest Service has 
permitted recreationists to use the cabin for a camping area”. 

The integrity of the heritage sites noted is currently threatened by a variety of causes.  Some causes, 
such as natural weathering, erosion or bioturbation (the stirring or mixing of sediment or soil by 
organisms, especially by burrowing or boring) gradually degrade heritage resources.  Others, such as 
natural or human caused fire or vandalism and theft, can destroy those resources in a matter of 
minutes.  Human activities that can directly or indirectly affect the heritage resource base may 
include, but are not limited to, commercial activities, road construction, recreational uses, livestock 
grazing and unauthorized activities.  Efforts to increase public awareness about the significance of 
heritage resources and laws protecting them have failed to eliminate illegal artifact collecting and 
vandalism of those resources.  Despite the risk of prosecution that can result from such illegal 
activities, current law enforcement efforts aimed at stopping theft and vandalism at prehistoric and 
historic sites have not eliminated intentional removal or destruction of heritage resources.  It is 
anticipated that the incidence of illegal artifact collecting and vandalism will increase as the 
population of the area grows and increasing numbers of individuals make use of Forest-administered 
lands. 

Heritage Resources (National Register Sites/Historic Properties)      
National Register Sites, or Historic Properties, are defined as “any prehistoric or historic district, site, 
building, structure, or object included in, or eligible for inclusion on, the National Register of Historic 
Places, including artifacts, records, and material remains related to such a property or resource” [16 
U. S. C. 470w(5)].  Eligibility for inclusion to the National Register is determined by criteria 
established by the National Historic Preservation Act of 1966, as amended.  Historic properties that 
are included, or eligible for inclusion, in the National record are those that are considered unique, 
provide information important to the study of history or prehistory, and/or are associated with 
important events or persons that have made contributions to the broad patters of our history (National 
Register Bulletin 36, 1993). Currently, twenty-five of the prehistoric sites documented in the study 



  

 
 

area have been recommended by the Forest Service as eligible for listing on the National Register of 
Historic Places under the Lithic Scatter Programmatic Memorandum of Agreement.  However, no 
formal determination of eligibility has been completed for those sites under Title 36, Part 60 of the 
Code of Federal Regulations.  

Traditional Cultural Property (Traditional Uses) 
A Traditional Cultural Property (TCP) is a place that is eligible for inclusion to the National Register 
of Historic Places because of the significant role the property plays in a living community’s 
historically rooted beliefs, customs, and practices. Currently, one location in the Wolf Creek 
Watershed analysis area has been identified as a traditional use area.  However, the location has not 
been evaluated for its eligibility for listing on the National Register of Historic Places as a TCP.  
Identification of such traditional use areas, however, cannot be effectively accomplished without 
consulting with the groups and individuals who have special knowledge about, and interests in, the 
history and culture of the area.  In view of those considerations, the existence TCPs or additional 
traditional use areas within the study area will remain unknown until the appropriate level of 
background research, fieldwork and tribal consultation has been completed. 

Tribal Trust Responsibilities 
The Wolf Creek analysis area is within the ceded lands of the Confederated Tribes of the Warm 
Springs and the aboriginal territory of the Burns Paiute. The Federal government, through treaties, 
congressional acts, court cases and executive orders has acknowledged its role and responsibility in 
consulting with Indian Tribes when Federal actions may affect areas of traditional cultural 
significance.  In keeping with the spirit of that obligation, the Ochoco National Forest recognizes that 
local Indian Nations have recognized interests to harvest a broad range of plant species found on 
Forest-administered lands.  “Cultural plants” are defined as, “those plants which are used by Native 
Americans for subsistence, medicinal, utilitarian, economic or ceremonial purposes.” 

Desired Future Condition for Heritage Resources 
The desired future condition within the Wolf Creek planning area is to comply with all legal 
authorities and policies designed to protect, enhance, stabilize and preserve heritage resources. Those 
legal authorities and policies include:   

The Ochoco National Forest Land and Resource Management Plan which directs the Forest Service 
to administer heritage resources on public lands in a manner that will protect them and provide for 
their proper use.   

The Archaeological Resources Protection Act (ARPA), as amended, defines and protects 
archaeological resources on Federal lands, establishes a permit system for resource recovery, requires 
agencies to survey lands under their jurisdiction that are likely to contain the most scientifically 
valuable archaeological resources, and establishes civil and criminal penalties for and individual(s) 
that violate the Act.   

The National Historic Preservation Act (NHPA), as amended, provides a national policy for historic 
preservation, establishes a National Register of Historic Places (NRHP) designation for important 
properties, protects sites from destruction without appropriate data recovery, and requires that historic 
properties be utilized in agency mission when warranted.  Executive Order 11593, directs Federal 
agencies to inventory public lands and to nominate eligible properties to the NRHP.   

Adherence to those legal authorities and policies will benefit the public as well as the academic 
community by increasing the body of knowledge about the prehistory and history of the Forest.  
Accurate, meaningful interpretation of a greater number of sites will result.  Similarly, greater 
knowledge will enable the Forest to more efficiently manage the resource.  Traditional Native 
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American use of sites and areas would be recognized and considered during land and resource 
management activities.  Site enhancement and interpretation would be performed on specific sites and 
thematic classes. Stabilization of heritage resource sites would be performed where they are 
threatened by existing public recreation and use areas.       

Recreation 
Existing Condition 
Recreation use in the project area includes wildlife viewing, hunting, sightseeing, camping, hiking, 
biking, horseback riding, cross-country skiing, snowmobiling, and off-highway vehicle use. 
Figure 20.Wolf Creek Area Recreation Map 

analysis  



  

 
 

Developed Recreation 

Campground Capacity 
Table 57. Developed Recreation Sites 

Site Name 

 

Site Type Dev 

Scale 

Site Opening 

Date 

Site Closing 

Date 

Site 
Capacity 

PAOT 
Days 

Salter’s Cabin Horse Camp 3 1- Jun 30-Sept 122 4,026 

Sugar Creek Day Use 
Area 

0 15-May 31- Oct 170 0 

Sugar Creek Campground 4 15- May 31- Oct 170 21,590 

Wolf Creek Campground 3 15-May 31- Oct 170 9,350 

Dispersed Recreation 
Dispersed recreation is defined by all recreation use occurring outside of developed recreation sites 
and/or trail facilities. Dispersed recreation camping sites are located throughout the Forest, but are 
generally located along roads with many located near riparian areas and streams. The camp sites 
vicinity applies to the barren core of centered activity and the influence area immediately around it. 
Approximately 80 percent of the total recreation use on the Ochoco National Forest is represented by 
dispersed recreation  

Historic Summit Trail MA-F7 
A portion of the Historic Summit Trail resides in the current Wolf creek analysis area.  The Ochoco 
National Forest LRMP designated this historic trail as “partial retention” emphasizing the protection 
and integrity of the Summit Trail. The visual management boundary will not exceed 600 feet either 
side of road.  

Visual Management Corridors MA-F26 
FS Road 42, 38, 5810 

The management boundary will not exceed 600 feet either side of road.  Partial Retention objective 
will result in long term management where activities may be evident but are visually subordinate to 
the characteristic landscape.  Vegetation will be manipulated but will reflect a natural forest setting.   

Desired Future Condition, Recreation 
Historic Summit Trail: “The Summit Trail will be a place where Forest visitors can enjoy the 
cultural and recreational resources offered in a visually pleasing environment.  Vegetation may 
appear manipulated in widely dispersed areas in order to enhance the cultural and recreational 
resources, but will generally not dominate the landscape.” 

Visual Management Corridors: The desired future condition of these corridors is to maintain the 
natural appearing character of the Forest along major travel routes, where management activities are 
usually not evident or are visually subordinate to the surrounding landscape.   
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Management Recommendations, Ochoco NF IDT 
Geology and Soil Resources 

• A forest-wide proposal is being considered to fence and gate the more active material sources 
on the Forest with the purpose of reducing invasive introductions while keeping the mineral 
material available for internal projects and public-use. Within the Wolf Creek analysis, two 
mineral material sources are on the potential list for fencing and noxious weed exclusion: 
Widow Creek and 6 Corners. In addition to fencing these sites, safety berms, surrounding the 
fences, and the planting of native vegetation should be considered.  

•   Non-native plants are a concern within the watershed; there is a potential for the spread of the 
noxious weeds through the use of machinery and equipment within the material sources and 
hauling to sites.  Recommend maintaining a proactive approach to reducing the spread of the 
invasive plants through annual monitoring, treatment by hand with YCC crews, chemical 
treatment, cleaning provisions for all equipment working in the sources, and fencing the most 
active sources to reduce introduction. 

•   Within their existing disturbance limit, Brer Rabbit, Widow Creek and 6-Corners material 
sources reserves are nearly exhausted and will not meet current or future project needs. In 
order to access mineral material for future projects, these sites should be expanded to their 
maximum disturbance limit of 5 acres.  

• Within the Lower Beaver Creek watershed, there are a number of inactive mineral material 
sources.  An opportunity exists to reduce sediment point sources and to restore the land to its 
vegetative potential by rehabilitating the sources that are not necessary for future reserves.  
The sources to consider for final reclamation are Blowout, Fifteen, Miles, Mahogany material 
sources.  

•   Streamside stabilization has the ability to decrease management activities effects on the 
natural pace of land forming processes.  Reducing potential sediment sources within the 
stream systems and on the upper slopes will improve water quality.  Maintaining riparian 
vegetative leave areas along the stream channels will reduce the risk associated with 
reactivating dormant landslides and reduce stream bank erosion.  Removal of the toe slopes 
of dormant landslides located on the stream banks upsets the natural equilibrium of the 
hillside and has the capability of becoming a sediment source. 

• Update the 1996 Forest Water Conservation Plan to protect surface and ground water.  

•   To fully address all the resources within the watershed, the potential for leasable, locatable 
and salable minerals should be identified with the objective of contributing to the socio-
economic stability of the region. 

Transportation 

Summary of Recommendations, Including Changes in Maintenance Level Identified in 
the Wolf Roads Analysis 

• Develop a prioritized list of designated closed routes on which physical barriers to motor 
vehicle use will be constructed.  This list would be based on the degree of relative impact 
severity that motor vehicle use would have on soils, aquatic and riparian systems, and 
wildlife populations.  Seek additional funding, grants, and partnerships to begin the 
implementation of a systematic program of creating physical barriers on designated closed 
routes. 



  

 
 

• Identify decommissioned routes that have not yet been physically decommissioned.  Develop 
a prioritized decommissioning schedule and secure funding through appropriated funds, 
grants, and partnerships to facilitate completion of physical decommissioning of these routes. 

 
• Maintain any newly constructed Forest Service System Roads as both designated and 

physically closed Maintenance Level 1 routes subsequent to completion of project activities 
for which such roads were constructed.  Physically close, decompact, and hydrologically 
stabilize all temporary roads when project activities are completed. 

Aquatics and Hydrology 
Hydrological Conditions 

• Identify opportunities for prescribed burning in RHCA’s to reverse the effects of conifer 
encroachment, increase shrub (hardwood) cover, and increase water yields.  Priority should 
be placed on communities in Fire Condition Classes II and III. 

• Consider other vegetative treatments such as juniper removal to increase water yields from 
uplands.   

• Reduce livestock grazing pressure in RHCA’s by implementing Allotment Management 
Plans (AMP’s), Annual Operating Instructions (AOI’s), and better enforcement of existing 
standards. 

o Implement effectiveness monitoring as proposed in AMP. 

• Develop external stakeholder partnerships to maintain existing and expand riparian fencing 
and spring protection programs (i.e., livestock exclosures) to improve water yield. 

• An extensive and prescriptive riparian planting program, coupled with seedling protection, to 
increase streambank water detention storage capacity.  Planting program would include 
support of active restoration projects including headcut/meadow and stream restoration. 
Priority should be placed on perennial streams such as Wolf and North Wolf Creeks. Utilize 
Lidar Mapping Technology to identify headcuts and other sources of stream entrenchment.  

• Replace undersized culverts, increase drainage on all roads with stream connectivity, and 
close/decommission specific roads found to be causing ongoing hydrologic modifications.  
Priority should be placed on Forest Roads 3810, 4290 (Clear Creek/Trib 16) and 4260-700, 
4260-800 and their spurs since these three roads parallel Wolf, N. Wolf and major tribs, as 
well as crossing the headwaters of these streams. 

• Implement and enforce the Ochoco Travel Management Plan; rehabilitate closed roads that 
are negatively impacting watershed and stream function. 

• Continue to support the District’s effort to monitor streamflow through the use of staff and 
crest gauges.  Coverage should also be expanded to include more sites than just Wolf Creek 
in this watershed. 

Stream Channel Characteristics 
A great many problems relating to channel morphology have been discussed in this document.  The 
interconnectedness of hydrologic, geologic, and vegetative processes and issues cannot be overstated.  
Therefore, any good solutions will be holistic in nature and can be expected to improve stream 
channel characteristics and have both short- and long-term benefits.   

• Identify site-specific restoration opportunities to improve stream channels and restore 
degraded aquatic ecosystem function; this may include activities such as bank revetment, 
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instream structures (rock and trees), channel reconstruction, and reconnecting floodplains.  
Restoration activities should be undertaken at the watershed scale. Numerous headcuts have 
been identified in field surveys in Wolf and N. Wolf and tributaries (Paulina District files). 
Priority should be placed on perennial streams such as Wolf and N. Wolf and their tributaries. 
Restoration activities should be consistent with the R6 Aquatic Restoration Strategy (USDA 
2006). These restoration activities should involve collaboration and coordination with the 
OFRC and adjacent private landowners. 

• Prioritize large wood placement activities in the lower reaches of Wolf and N. Wolf, and 
major tributaries to help narrow channels, trap sediment, and create additional pool habitat for 
aquatic species. LWD would be placed independently in areas adjacent old streamside 
clearcuts or in conjunction with broader active restoration i.e., channel reconstruction and 
bank revetment. 

• Expand spring protection program; priority should be given to those springs with greatest 
flows and potential for recovery 

• Discourage dispersed recreation and prohibit OHV use in riparian areas; some areas should 
be closed and rehabilitated if found to be particularly deleterious to stream channels. 

• Improve riparian hardwood vegetation by targeting stands most likely to respond to 
vegetative release or planting; this may include removal of conifers within the RHCA.   

Water Quality Parameters 
A comprehensive approach to restoration will be needed if temperature, shade, and cutbank 
conditions in the Lower Beaver Creek watershed are to improve.  While restoration activities can be 
site-specific, they should be done as part of a coordinated effort among resource specialists, fire 
managers, and recreation staff.   

• Work with ODEQ to expand monitoring efforts for additional parameters such as nitrate 
nitrogen, phosphorous, dissolved oxygen, and sediment. 

• Implement headcut stabilization to halt their advance and reduce the amount of sediment they 
are contributing to streams. 

• Improve riparian hardwood vegetation by targeting stands most likely to respond to 
vegetative release or planting.  Also could include removal of riparian conifers.   

• Identify site-specific restoration opportunities to improve water quality.  May include 
activities such as bank revetment, rock and LWD structures, and reconnecting floodplains. 

• Replace undersized culverts, increase drainage on all roads with stream connectivity, and 
close/decommission specific roads found to be causing ongoing water quality impairment.   

• Continue implementation of South Side AMP; including provisions for adaptive management 
strategy prescribed within, riparian and stream channel effectiveness monitoring and water 
developments/improvements.   

Aquatic Habitat 
A considerable amount of resources will be required if we choose to actively restore some streams 
within the Lower Beaver Creek watershed.  Admittedly, unless concurrent action is taken on private 
lands as well, little connectivity between these tributaries and the mainstem Crooked River would still 
exist due to high temperatures and poor water quality.  Given this scenario, the most cost-effective 
solution might be to restore ecosystem processes to this area so that it might recover slowly on its 
own.  For example, while many improvements in land management continue to been made, including 



  

 
 

grazing (South Side AMP), the landscape-scale reintroduction of fire, as well as culvert and road 
upgrades would go a long way toward allowing this area to move in an upward trend on its own.   

• Large wood placement activities in the lower reaches of Wolf and N. Fork Wolf Creeks to 
help narrow channels, trap sediment, and create additional pool habitat. Priority should be 
placed on perennial segments. Placement of smaller thinning debris (PCT) along stream 
banks would also benefit stream channels by discouraging livestock utilization along streams, 
while protecting streambanks, reducing erosion and providing microsites for riparian 
vegeation to thrive. 

• Implement collaborative restoration projects with adjacent private landowners to extend the 
benefits of restoration on public lands. 

• Replace undersized culverts, increase drainage on all roads with stream connectivity, and 
close/decommission specific roads found to be causing ongoing sedimentation, including 
those in described and prioritized under Hydrologic Conditions section.   

• An extensive and prescriptive riparian planting program as described in; objectives include: 
increasing shade, retaining water, holding large woody debris, and reducing width: depth 
ratios.   

• Identify riparian areas with overstocked conifers to burn and/or fall trees to improve water 
yields and increase large woody debris.  Priority should be placed on communities with 
considerable acreage in Fire Condition Classes II and III (see Fire and Fuels sections).  

• In-channel and riparian monitoring to quantify the departure from reference condition, 
ecological trend, and the effectiveness of restoration activities. 

• Repeat monitoring of cross-sections, longitudinal profiles, substrate information, and photo 
points to determine current condition and trends in channel morphology. Coordinate/integrate 
with monitoring in Southside AMP.  

• Locate and survey appropriate reference reaches (by channel type, though not necessarily 
within this watershed) for use in comparing departure of streams in the Lower Beaver Creek 
watershed. 

• Complete Regional culvert inventory for this watershed. 

• Locate, GPS, and input spring locations into Forest database. 

• Locate all pre-existing, non-electronic data for this watershed and enter into Forest database 
for permanent archival. 

Aquatics Species 
While we believe habitat degradation due to past timber harvest, livestock grazing, fire suppression, 
and road building to be among the most significant factors in repressing fish and amphibian 
populations, there remains some uncertainty with these declines that may be occurring at larger 
scales.  As we develop a greater understanding of the role of climate change we may also have to shift 
our restoration priorities and tactics accordingly.  Maintaining self-reproducing fish populations may 
be very difficult if the climate warms enough to cause further reductions in flow and limited resources 
may thus need to be spent elsewhere.  Nonetheless, under the current scenario, in addition to the 
improvements in habitat listed above, the following opportunities exist to benefit many aquatic 
species: 

• Work with the OFRC and local conservation organizations to develop restoration projects on 
Wolf Creek to enhance angling opportunities. 
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• Coordinate with the OFRC and Crooked River Watershed Council to identify restoration 
opportunities on all major streams including: Wolf, N. Wolf and major perennial tributaries.  

• Continue to monitor fish populations with ODFW on major stream systems e.g., Wolf  

• Monitor maintenance of fish passage on recently upgraded water diversion structures (2) with 
ODFW on Wolf Creek near the FS boundary. 

• Develop partnerships to maintain existing and expand riparian fencing and spring protection 
programs (i.e., livestock exclosures) to protect habitat and improve water yield for all species. 

• Identify and protect Columbia spotted frog egg masses from livestock grazing 

• Create monitoring programs for Columbia spotted frog populations, perhaps jointly with 
USFWS, ODFW, OSU, etc. 

Botanical Resources 
Sensitive Plants 

• Enhance sensitive plant habitat through management activities including stream restoration, 
especially where headcuts and down-cutting are prevalent.  Restoring the water table and 
reconnecting streams to their floodplains will be essential for maintaining viable rare plant 
habitat.   
 

• Strategically place small wood to protect known populations of Botrychium and Calochortus 
longebarbatus var peckii populations from trampling and overgrazing by cattle; this will help 
prevent their extirpation. Reduction in conifer encroachment in riparian meadows is 
recommended where overstory competition for light may result in the decline of Calochortus 
populations and other sensitive plant species.  
 

• Protect riparian meadows and the “green line” along streams from over-grazing; this is 
essential to the long-term viability of sensitive riparian plant species. 

• Implement and enforce the Ochoco Travel Management Plan; rehabilitate closed roads that 
are negatively impacting watershed and stream function. 

Upland and Riparian Shrub 

• Extensive planting of riparian and upland vegetation is recommended to meet HRV for these 
important species.  Identify seed sources for riparian and upland species within the watershed 
for collection and propagation opportunities.  Once riparian vegetation is planted, caging to 
protect them from browsing is essential to promote establishment and growth.  

Invasive Species 

• Require full implementation of weed treatment and weed prevention measures.  Mitigation 
for all projects should follow the recommendations in the new 2012 Noxious Weed FEIS, 
including NEPA documents and post-project monitoring and surveys. 
 

• Require weed surveys before prescribed burning to reduce the spread of noxious weeds and 
invasive plants such as cheatgrass, ventenata, smooth brome, and tall oatgrass.   Burning 
plant communities that are in poor condition will only accelerate shifts from native plant 
species composition to non-native communities. 
 



  

 
 

• Complete noxious weed inventory of material sources within the watershed.  If weeds are 
present, treat them or prohibit the use of the material.   
 

• Use native seed and shrubs to rehabilitate disturbed areas resulting from management 
activities. The use of native species such as blue wild rye, Idaho fescue, and squirrel tail is an 
ecological improvement over cultivars and introduced species such as timothy and smooth 
brome. 

Fire and Fuels 
• Reduce the potential for high intensity wildfire in timbered stands, by opening the canopy, 

and reducing surface and ladder fuels; maintain conditions that support low intensity wildfire 
by reducing surface and ladder fuels; use mechanical treatments and prescribed fire to 
maintain desired stocking levels by thinning seedlings and saplings. 
 

• *Main Road Fuel Breaks (500ft buffer) - Maintain and expand on shaded fuel breaks along 
all 2-digit and 4-digit roads in the watershed; the 12, 38, 42, 58, 1250, 3810, 4260, 4280, 
4290, and 5810 roads.  Additionally, create a fuel break along the 5800020 road to connect 
the 42 road and 58 road fuel breaks.  When completed, this series of shaded fuel breaks will 
provide a better chance of success for fire fighting resources during fire suppression and will 
provide more opportunities for managing wildfire for multiple resource objectives allowing 
fire to play a more natural role within the watershed.  Approximately 38 miles of road and 
4,085 acres. 
  

• Improve/create fuels treatment buffer (500ft) around private inholdings and along the 
FS/private/BLM boundaries.*  Approximately 710 acres. 
 

• Reduce risk of high-intensity wildfire in Riparian Habitat Conservation Areas (RHCAs) by 
using prescribed fire to reduce conifer encroachment and fuel loadings. 
 

• *Historic structure and site protection (WUI) – Create treatment buffers (.25mi) around 
historic structures, Salters Cabin, and campgrounds along Wolf Creek.  Approximately 106 
acres. 
 

• *Reduce risk of high-intensity wildfire in Summit Trail Corridor by using prescribed fire and 
other methods to reduce ladder fuels and surface fuel loadings. Approximately 322 acres. 
 

• Maintain past treatments within the watershed using mechanical and prescribed fire methods 
to reduce surface and ladder fuels and to maintain desired stocking levels of seedlings and 
saplings. 

* Priority treatment areas for hazardous fuels reduction 

Upland Forest Vegetation 
Manage towards the historic range of variability (HRV). 

• Providing a mixture of seral/structural stages across the landscape which is closer to what 
occurred historically will provide a sustainable mixture of wildlife habitat conditions and 
reduce risk to uncharacteristic disturbances such as stand replacement fire and insect and 
disease outbreaks.  Some of the more important departures from the HRV are: 
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• There are many stands where grand fir, Douglas-fir, and western juniper have increased in 
relative abundance while ponderosa pine and western larch has decreased. 
 

• Overall, stands dominated by large trees are below historic abundance, especially single strata 
stands.  Managing for an increase in large trees will also facilitate the future development of 
large snags and down wood which are important within-stand habitat features. 
 

• Increases in stand density have resulted in multi-strata conditions which are above historic 
abundance. 

Maintain the existing total amount of Late and Old Structure (LOS) and manage forest stands 
so that the future amount of LOS is increased. 

• Historically there would have been about 5,500 to 10,700 acres of LOS within the Wolf 
watershed with the bulk of it being single strata.  Today there are about 1,500 acres of LOS 
and more than two thirds is in a multi-strata condition.  Where stand conditions are 
appropriate, consider managing existing multi-strata LOS towards single strata conditions, 
especially if it will increase stand resiliency and help maintain LOS into the future. 

Favor fire-tolerant species during treatments (ponderosa pine, western larch, and sometimes 
Douglas-fir). 

• Low and mixed severity fire was the dominant disturbance regime in the Wolf watershed 
prior to fire exclusion.  Favoring fire- and drought-tolerant species will move towards the 
historic condition as well as increase landscape resistance to large scale disturbance.   

Reduce stand densities to sustainable levels. 

• Understories have developed which did not occur prior to fire exclusion and stand densities 
have increased.  Maintaining densities within sustainable levels (i.e. within the “management 
zone”) will favor the growth of the remaining trees, reduce the susceptibility to insects and 
disease, and help maintain large trees where they are currently present.  Removing trees that 
are generally younger and smaller will increase mean stand diameters and increase fire 
tolerance. 

Increase stand-level fire tolerance. 

• Reduce surface fuels to decrease flame lengths and fireline intensity.  Remove ladder fuels to 
increase the height to live crown and reduce the potential for crown torching.  Decrease 
crown density to open up canopies; break up the continuity of crowns, and the potential for 
canopies to trap heat.  Favor trees which are more fire-tolerant because of their species and/or 
large size.  Treat activity-generated slash following treatments.  Where low fire risk currently 
exists, consider using prescribed fire to maintain this condition. 

Retain trees with old tree characteristics. 

• Developing old tree characteristics can take 200 years or more.  Trees with these 
characteristics are a relatively rare feature on the landscape when compared to their historic 
abundance and are often at risk of loss due to overstocking and associated susceptibility to 
insects, disease, and fire.  Treatments should be designed to retain these trees where they 
exist and favor their longevity by reducing density and fire risk around them. 

Retain or increase within-stand spatial variability. 

• Spatial variability is an important attribute of older forest structure and can be enhanced by 
using variable density thinning, leaving small untreated patches within stands (skips) and 



  

 
 

creating or enhancing existing small openings (gaps).  Variable density thinning within 
homogeneous plantations and second growth stands will facilitate differing growth rates of 
the residual trees and lead to future variability in tree size and habitat conditions.   

Reduce the amount of western juniper. 

• Historically the grass/forb/shrub stage was the most common vegetative condition in juniper 
woodland and juniper steppe, occupying about 50 to 70 percent of these PAGS.  Today this 
stage is well below historic abundance.  Removing juniper to create large patches of 
grass/forb/shrub would restore habitat important to species such as western sage grouse. 

• Treatments to create these large openings should be designed to retain juniper with old-
growth characteristics (decadence, rounded crowns, etc.). 

Retain and replace important/rare habitats. 

• Some rare habitat conditions such as aspen clones and small meadows within the watershed 
are at risk due to conifer encroachment and the resulting competition for light, water, and 
growing space.  Removing conifers from these habitats can increase their viability.  Important 
habitat features such as northern goshawk nest stands should be retained, even if they are in 
conditions which do not reflect what occurred historically.  Recognize that these habitats may 
be at higher risk of loss due to overstocking and/or high fuel loadings.  Manage the watershed 
so that these conditions are present across the landscape in limited but well distributed 
amounts.  These habitats may best be provided where treatment opportunities are limited due 
to topography, access, or Forest Plan standards. 

Wildlife 
Bald Eagle Management Area (BEMA) 

• The BEMA will be dedicated to the protection of the nest tree and providing alternate and 
future nest trees. 

 
• Commercial treatment is recommended for Stand #007, Stand #001, and Stand #004.  No 

commercial harvest is recommended for Stand #002 because it currently lacks road access; 
building a new road would create unacceptable levels of disturbance. Noncommercial 
thinning is recommended for Stand #002 with a larger diameter being set where necessary to 
improve stand health and decrease densities around larger diameter trees (21“ dbh).  The 
recommendation is for girdling the larger diameter trees. For Stands #003, and the portion of 
Stand #006 that is within the BEMA, noncommercial treatments are acceptable if required for 
maintaining stand health. 

 
• Desired stand characteristics are uneven aged stands with large diameter trees in the overstory 

greater than 35”dbh that would provide suitable nest trees and roost trees.  The second 
canopy layer would provide replacement trees as well as protection from wind.  

 
• Protect all snags that are not hazard trees to the FS Road 42 or the campgrounds. 

 
• There is a 28 acre open area that includes a portion of Wolf Creek, a small wet meadow and 

associated aspen and openings that are classified as big sage/ bunch grass communities.  
Retain the open character of this area and reduce all conifers up to 21” dbh. 
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• No expansion of Wolf industrial or Salters Cabin camping areas.  Retain two track access 
roads that allow adjacent landowner to maintain irrigation ditch.  Any access routes used for 
future management of stands will be rehabilitated following completion of activities. 
 

• When necessary, prescribed fire is encouraged within the BEMA for fuels reduction or the 
reduction in small diameter trees; measures will be taken to ensure the retention of large 
diameter trees and snags.  
 

• Reduce juniper densities within juniper steppe and juniper woodland plant associations;  
retain old growth juniper.  Juniper has expanded in many areas especially in the dry pine 
plant associations.  Juniper expansion is especially evident in the Miles Creek area.  Reduce 
juniper densities in these areas. 
 

• Projects that will improve the health of riparian communities and hardwoods are encouraged 
as well as projects that improve fish habitat. 
 

• During the breeding season January 1- August 30, activities and motorized use will be 
restricted to 660 feet of the active nest. 

Bald Eagle Winter Roost Site 

• The Wolf Creek winter roost is within the xeric ponderosa pine plant association.  Winter 
roosting habitat will be managed to promote stand conditions supporting the desired 
characteristics for roosting bald eagles (LRMP).   In general, the roost stands will be managed 
to yield an uneven-aged stand containing five to eight trees, 36-40” dbh in the overstory with  
a stocking level of 50-70 trees per acre.   
 

• Roost trees actively in use will be preserved, along with any potential replacement trees. 
Considerations should be given to maintaining healthy roost trees as well as retaining 
densities that will provide protection from the weather.   
 

• The area will be free of potentially disturbing human activity from December 1 to May 1.   

Wolverine 

• Critical components to wolverine habitat are an absence of human activity, plentiful big 
game, and low road densities.  Reducing current open road densities within the watershed 
would benefit habitat for the wolverine.  Activities that could improve forage conditions for 
big game, a potential food source, would also benefit wolverine (refer to discussions of elk 
and deer habitat). 

Peregrine Falcon 

• Activities that would improve open meadow and grass land habitats would improve potential 
foraging areas for incidental falcons that may occur during migration.   
 

White-headed Woodpecker 

• Treatments to reduce understory density of mature stands in dry grand fir early seral; 
Douglas-fir early and mid seral; and in ponderosa pine late seral stands would reduce canopy 
closure while retaining large tree structural characteristics necessary to promote habitat for 
white-headed woodpecker.  Treatments could occur on approximately 3,000 acres to bring 
white-headed woodpecker habitat to within HRV. On the ground verification is necessary to 



  

 
 

determine if treatment stands have a significant large pine component that would provide the 
desired habitat components for species like the white headed woodpecker.   
 

• Observations within the watershed indicate that many of the pine dominated stands in the 
southern portion of the watershed have high densities of young seedling and sapling pine 
trees. Juniper has also expanded into many of the pine dominated stands in the southern 
portion of the watershed.  Noncommercial thinning and prescribed burning should be 
considered in a portion of these stands which will maintain open stand conditions favored by 
the white headed woodpecker.  
 

• Retain existing snags except for those deemed to be hazardous.  Recruit additional snags by: 
1) encouraging the development of additional large trees, 2) retaining trees which exhibit old 
tree characteristics, and 3) retaining un-thinned patches within treatment areas (variable 
density thinning).  

Lewis’ Woodpecker  

• Managing wildfires within the watershed would likely improve habitat for species like the 
Lewis’s woodpecker. Lewis’s woodpecker is weak cavity excavator and requires snags in 
advanced stages of decay.  It is assumed that managing wildfires would potentially result in a 
variety of burn intensities, some of which would result in increased snag densities and future 
potential nest trees as the snags decay.  
  

• Cottonwood galleries, known habitat for Lewis’s woodpecker, were likely always limited 
within the watershed; however, historically, they were present in greater numbers than what 
exist today.  One gallery remains in the watershed and is made up of only four large 
cottonwood trees.  There are three locations where live trees are no longer present, although 
old dead stems remain.  Similar to aspen, the reasons for the decline are related to stream 
channel degradation and the associated lowering of water tables as well as conifer 
encroachment. Browsing by both big game and cattle has also affected the decline and the 
potential for recovery.  Identify and retain all locations that support cottonwood; retaining the 
remaining clone is also recommended. Activities that would raise the stream bed levels, 
where feasible, and improve water storage could improve conditions and accelerate recovery 
for riparian hardwoods like cottonwoods.      

Greater Sage Grouse 

• Decrease juniper densities within potential sage grouse habitat. Recommend treatments 
within the southwest portion of the project area associated with juniper steppe and juniper 
woodland plant association groups.  Juniper has also expanded into the ponderosa pine plant 
association groups and should be evaluated in future planning. 
 

• Utilize form class (reference) and retain old growth juniper. 
 

• Increase the grass/forb/shrub stage within juniper steppe and juniper woodland PAG’s to the 
midpoint of historic abundance.  Currently, the grass/forb/shrub stage is 1,195 acres below 
what was expected to occur historically.  
 

• Utilize the sage-grouse core area habitat (ODFW 2011) to prioritize treatments. Low/stiff 
sage scabs would provide a core area to expand from. 
 

• Coordinate any potential treatments with adjacent private landowners. 
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• Consider class IV and class V drainages for juniper reduction.  These areas are small in size 

but retain moisture later in the season and provide a high diversity of potential forage species 
for sage grouse. 
 

• Consider juniper bole removal in treatment areas to reduce the potential for high intensity fire 
(site specific).  
 

• Fire is an important component of maintaining the grass/forb/shrub condition over time.  Fire 
should be integrated into long term planning for the maintenance of sage grouse habitat. 
 

• Continue to monitor and treat noxious weeds throughout the watershed. 

Big Game Habitat (Rocky Mountain Elk and Mule Deer) 

• Complete the open road survey and condition for the watershed.  
 

• New roads constructed for restoration activities should be closed following project 
implementation.  Include closure requirements within timber sale or service contracts.  
Evaluate the existing road system to identify existing open roads which are not needed for 
future management and schedule them for closure.   
 

• Manage open road densities to the levels identified in the Ochoco Travel Management Rule.  
The recommendation is to physically close Maintenance level 1 roads either with gates or 
barriers.  All closed roads will be identified as closed and hydrologically stabilized.  
Observations and monitoring have indicated nonphysical closures are not effective. 
 

• Manage cover above the minimum values described above until road densities are decreased 
to desired levels as identified in the current Ochoco Travel Management Rule.   
 

• Reduce conifer densities in mountain mahogany stands where appropriate. 
 

• Complete a security habitat analysis for the watershed and identify important security habitat 
areas for the watershed. 
 

• Increase the distribution and abundance of riparian associated shrubs and vegetation within 
the watershed.  Riparian areas and wet meadow systems provide important nutritional needs 
for calves and fawns as well as providing important habitat for a variety of wildlife species. 
 

• Reduce juniper densities throughout the watershed to improve the health and vigor of 
understory species. 

Neotropical Migratory Birds/Focal Species 
Mesic Mixed Conifer 

• Treatments to reduce understory density in dry grand fir early and mid seral; Douglas-fir 
early and mid seral; ponderosa pine early, mid and late seral; and juniper late seral stands (to 
promote s/s class 4b and 5b) would reduce canopy closure while retaining large tree structural 
characteristics necessary to promote habitat for chipping sparrow.  This treatment should 
occur on approximately 1,860 acres to bring habitat for chipping sparrow to within HRV.  
With the exception of the moist pine early seral, dry pine early and mid seral, and western 
juniper sites, treatments for chipping sparrow would also benefit olive-sided flycatcher.  



  

 
 

Similar treatments could also be implemented in dry grand fir late seral; Douglas-fir late seral 
stands to benefit olive-sided flycatchers. This treatment should occur on approximately 2,107 
acres to bring habitat for olive-sided flycatcher into HRV.  Treatments to benefit chipping 
sparrows and olive-sided flycatchers could be accomplished on the same acres, where their 
habitat selections overlap.   
 

• Habitat for McGillivray’s warbler could be improved by encouraging development of riparian 
and meadow edge shrub habitat. Site specific treatments that reduce conifer densities in 
riparian areas to promote riparian shrub development should be considered.  Activities that 
maintain or improve stream channel conditions would need to be integrated with conifer 
thinning in order to achieve the desired results and include: large wood placement, planting of 
riparian associated shrub species, headcut stabilization and continued monitoring of shrub 
utilization as a trigger for the movement of cattle.     

Riparian Woodlands and Shrubs 

• Identify riparian restoration opportunities to improve stream channels and restore degraded 
riparian functions.  Site specific activities should include; headcut stabilization, log and 
bolder placement, stream bank revetment, culvert removal or replacement, stream crossing 
removal, and road closures or road drainage stabilization. 
 

• Reduce cattle impacts to springs, stream channels, and riparian vegetation. 
 

• Utilize both commercial and non-commercial treatments for reducing conifer densities within 
riparian areas; treatments should be site specific. 
 

• Riparian planting and protection is recommended following riparian restoration activities. 

Unique Habitats (Steppe Shrubland and Aspen) 

• Refer to recommendations for greater sage-grouse.  Limiting the expansion of juniper within 
sagebrush associated communities will improve the vigor of sagebrush and bunchgrass which 
would likely improve habitat for species like the vesper sparrow. 
 

• Continue aspen surveys within the watershed and develop watershed level plan for retaining 
and expanding existing clones. Identify aspen stands where suckering is evident and site 
conditions are suitable for regeneration and continued health of the stand. Maintenance of 
existing aspen exclosures is necessary. Protection of remaining clones is recommended; 
depending on site specific conditions, protection could be accomplished by thinning of 
encroaching conifers, caging sprouts, mechanical treatment, prescribed burn, and a 
combination of big game and cattle exclosures. 
 

• Reduce conifer encroachment; however, conifers, primarily pine, should remain scattered 
within the stands.   
 

• Activities that improve riparian health and function including large wood placement, headcut 
stabilization, and removing or replacing non-functional culverts will help to improve 
conditions for retaining aspen and other riparian associated hardwoods. 
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Range 
• Gather data in riparian areas using MIMs and PFC to assess current conditions and adjust 

grazing management as needed for desired conditions in conjunction with the Land and 
Resource Management Plan. 
 

• Continue to gather Condition and Trend data (nested frequency method can also be used).  
Once analysis has been done on the Condition and Trend data, range condition can be 
determined and grazing management changes can be made to meet desired resource 
conditions. 
 

• Place utilization cages in all pastures for a minimum of three years to gather data.  Cages 
should be placed out before grazing occurs and grass should be clipped and weighed post 
grazing.  Height weight curves can be created and stubble height measurements can be 
directly related to get utilization.   
 

• Conduct an inventory of current exclosures within the watershed and determine the condition 
and desired future of these using the Land and Resource management Plan as a guide.   
 

• Carry out an inventory of the water developments and continue to improve these 
developments in the watershed to help distribute livestock and wild horses and minimize 
watershed damage in coordinates with the Land and Resource Management Plan.  Include in 
the inventory a need for re-locating existing developments out of riparian areas and upgrading 
current developments to include escape routes for small animals.   
 

• The need for mitigation measures for fences and other range improvements for protection 
against machinery or the felling of trees. 
 

• Depending on the location of harvests/thinning, felling and leaving trees to protect riparian 
areas. 
 

• For noxious weeds, treatment before management actions to reduce seed dispersal and 
follow-up treatments until vegetation is established. 
 

• Once thinning/harvesting is done or possible before, the construction of the pasture division 
fence in Widow should be completed. 

Heritage Resources 
Summit Trail 

The Summit Trail is approximately 74 miles long and traverses the Ochoco National Forest from west 
to east.  Within the Wolf Creek analysis area, it passes through portions of Sections 14, 15, 23 and 24 
of Township 14 South, Range 24 East and Sections 14 and 25 and Township 14 South, R 25 East.  
The Summit Trail is considered a historic resource and was found eligible for nomination to the 
National Register of Historic Places in 1987.  Recommendations for the resource are as follows: 

• Protect the existing integrity of the road bed 
 

• Manage the trail to protect, interpret, and preserve historic  and scenic qualities 

 



  

 
 

Where applicable: 

• Reduce accumulations of fuels and concentrations of small trees 
 

• Create more defensible fuel breaks and 
 

• Design prescriptions to meet visual quality objectives 

Salters Cabin 

Although Salters Cabin in not considered eligible for listing on the National Register of Historic 
Places, it remains a structure of historic interest.  It is therefore recommended that: 

• The existing integrity of the structure be protected from Federal or federally licensed 
undertakings 

Where applicable: 

• Fuels accumulations and concentrations of small trees would be reduced and 
 

• Defensible fuel breaks created 

It is further recommended that: 

• Historic log troughs, bearing trees, inscribed aspens, structures and other historic wooden 
features be retained and protected from Federal or federally licensed undertakings until their 
National Register eligibility status is determined. 
 

• During implementation of project proposals, project leads will consult with heritage resource 
specialists about the location of archaeological sites.  Sites located within the boundaries of 
project proposals will be identified as areas to protect (ATP) and a 100 foot radius will be 
established around those sites to protect them from ground disturbing activities.      
 

• Maintain availability of culturally significant plants at known Native American traditional 
use-areas and work with local tribal representatives to identify those traditional use-areas that, 
as yet, have been identified.  
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Management Recommendations, Ochoco Forest 
Restorative Collaborative 
Upland Forested Vegetation 

• Stand density: Use variable density thinning and group selection to reduce relative stand 
density within range consistent with HRV and future possible climate scenarios according 
to underlying biophysical drivers and site conditions. 
 

• Quaking aspen: Assess the root causes of aspen decline (e.g. conifer encroachment heavy 
livestock use, De-watering, lack of predators, roads cutting through) in particular sites. Any 
restorative actions should be based on root cause; e.g. if the root cause is conifer 
encroachment, prioritize treatment in existing aspen clones to remove conifer encroachment 
and competition (through hand and mechanical thinning, where appropriate respectively, and 
prescribed fire) to stimulate root sprouting. 2) Look for historic aspen clones and consider 
replanting aspen if conditions are conducive to achieve future healthy aspen stands. 
 

• Large trees: 1) Use variable density thinning and group selection to put second-growth 
stands on a trajectory to develop resilient, large tree structure of PAG-appropriate species. 
2) Use thinning to reduce density of young cohort in stands, particularly around existing 
old-growth to increase the health, vigor, and longevity of large/old trees of PAG appropriate 
species. Retain all trees with old growth characteristics of all species using the Van Pelt 
guide with some exceptions. 
 

• Historic range of variability: Prioritize treatment in stands that are moderately to highly 
departed from historic conditions, using a combination of mechanical treatments and 
prescribed fire to restore structure, composition, variable pattern, and process appropriate to 
each PAG. 
 

• Successional class distribution: Utilize a combination of mechanical treatments and 
prescribed fire to address changes in current distribution/percent area of each successional 
classes consistent with HRV for each PAG. For example, if mid- successional closed stand 
conditions are currently overabundant, reduce levels consistent with HRV for a given PAG. 
Some departures will be needed to meet the full range of desired forest outputs. 
 

• Forest departure and stand-replacing fire hazard: Treat stands that are moderately to 
highly departed from historic conditions using a combination of mechanical treatment 
and prescribed fire to restore structure, composition, variable pattern, and process 
appropriate to each PAG. 

 
• Fire in ecosystems: Include prescribed fire in restoration activities (where consistent with 

other human and social values) as an integral step in restoring resilient and functioning dry 
forest ecosystems. 
 

• Heterogeneity and variability at stand and landscape-scale: Use variable density 
thinning and group selection in plantations to increase structural heterogeneity and 
introduce new age cohorts in otherwise even-age stands, and promote development of 
resilient, large- tree structure of PAG appropriate species over time. Group selection should 
be in sizes historically present on the landscape for that forest type. 

 



  

 
 

Riparian and Aquatic Resources 
• Design and implement fish habitat restoration and enhancement activities in a manner 

that contributes to attainment of INFISH Riparian Management Objectives and other 
riparian habitat values. 
 

• Cooperate with grazing permittees, and federal and state wildlife management agencies, to 
identify opportunities, including the use of adaptive management, to improve grazing 
management that allows for unimpeded natural rate of recovery of riparian areas within the 
watershed, and to eliminate all grazing impacts that are inconsistent with attainment of 
INFISH Riparian Management Objectives. 

 
• Identify instream flows needed to maintain water quality, riparian resources, channel 

conditions, and fish passage. 
 

• Design projects to improve conditions for fish if the projects provide late-old structure 
habitat benefits or if their effect on late-old structure associated species is negligible. 

 
• Use the watershed analysis process to address redband trout and their habitats within the 

watershed. Where appropriate, fish habitat enhancement opportunities will be identified 
through this process. 

 
• Coordinate with the Oregon Department of Fish and Wildlife, U.S. Fish and Wildlife 

Service, and the Crooked River Watershed Council during planning and implementation of 
fish habitat enhancement projects. Priority will be given to stream segments supporting 
redband trout. 

 
• As identified through watershed analysis, rehabilitate streams and other waters to improve 

instream habitats for natural populations of resident fish. Possible rehabilitation measures 
would include, but not be limited to: 

a.   Fish passage and/or screening improvements within or adjacent to the 
Wolf analysis area. 

b.   Instream structures using boulders and log placement to create spawning habitat, 
rearing habitat, or eliminate headcuts within the Wolf watershed. 

c.   Establish or release of coniferous trees and deciduous trees and shrubs within 
the Wolf Creek analysis area. 

Wildlife Resources 
Shrub-Steppe 

• Remove invasive conifers and treat invasive plants within shrub-steppe habitats. 
• Use the Wyden Amendment to provide funding to remove invasive conifers and treat 

invasive plants from adjacent private lands to provide for connectivity. 
• Follow sage-grouse conservation guidelines found in the 2011 Greater Sage- Grouse 

Conservation Assessment and Strategy for 
Oregon http://www.dfw.state.or.us/wildlife/sagegrouse/docs/20110422_GRSG_April_Fin 
al%2052511.pdf 

 

 

http://www.dfw.state.or.us/wildlife/sagegrouse/docs/20110422_GRSG_April_Fin
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Roads 
 

• Evaluate roads and prioritize those causing the greatest resource impacts (i.e., those 
within the flood plain) for decommissioning, closure, or reconstruction followed by 
roads causing impacts to one or more of the following: aquatic resources, wildlife, 
sensitive soils, native vegetation (i.e., spread of invasives), and/or cultural resources. 
 

• Physically close roads closed to the public and opened for administrative purposes when 
illegal public use will cause significant resource impacts. All other closed roads will be 
clearly communicated to the public that they are closed. 
 

• Identify via on-the ground survey current open roads that are fully or partially impassable 
due to washouts, tree growth in road beds, serious erosion issues, or other factors, with the 
goal of converting these roads to Maintenance Level 1 or decommissioning if 
administrative access is no longer needed. 
 

• Maintenance Level 1 roads that are bisected by a fence, or are gated, close via chain and 
combination lock, providing management access as needed, including for combating 
wildfire, but effectively closing to all other users. 
 

• Maintenance Level 2 roads that are bisected by a fence, or are gated, evaluate for 
reclassification to Maintenance Level 1 road status based on road condition and negative 
impact on forest values. If appropriate, re-classify these roads and close via chain and 
combination lock, as outlined in point 3. 
 

• Maintenance Level 1 roads that are not bisected by a fence or gated, work with 
conservation and/or hunting organizations to fund and install gates that can be locked via 
chain and combination lock. 
 

• If new or temporary roads are needed for forest and/or wildlife habitat restoration, manage 
them as Maintenance Level 1 roads that are closed to the public, with the physical closure of 
new roads or temporary roads upon project completion as a contract requirement if equal 
resource benefits to decommissioning can be achieved. If equal benefits cannot be achieved 
decommission new or temporary roads recognizing there may be overriding factors (i.e., 
public safety) that would lead to road retention 

 
Forests  

• Wildlife coordinates with soil and silviculture to identify sites most suited for specific 
wildlife habitat structure (i.e., create pockets of denser large trees or cover in ponderosa 
pine- North Slope or draws for pileated woodpecker habitat or big game cover). 

 
• Establish wildlife habitat diversity across the landscape by identifying an optimal mix of 

different restoration treatments, a range of basal areas, appropriate overstory/understory 
species, and a mosaic of structural conditions (i.e., gappy, patchy, clumpy) in addition to 
leaving some stands (or patches within stands) untreated. 
 

• Emphasize restoring or retaining wildlife habitat conditions that are limited or that benefit a 
listed species (i.e., Late and old structure, aspen, mountain mahogany, riparian hardwood, 
early seral). 

 



  

 
 

• Manage for all forest seral stages (using HRV distribution/percent area of each seral stage 
by PAG as a guide) to provide optimal wildlife species diversity and meet wildlife 
management objectives. 
 

• Retain trees with high wildlife value such as late and old structure trees, large trees with 
defects, broken or forked topped trees, some trees with brooms, snags, and course wood, 
pockets of cover that are needed to meet described desired conditions. 
 

• Recruit snags (across all size classes) and dead wood through retention of green trees in 
variable densities using tools as appropriate (e.g. DecAid is appropriate for landscape 
scale) http://www.fs.fed.us/r6/nr/wildlife/decaid/ 

 
• Within treatment areas, leave untreated wildlife patches (variable in size and 

arrangement) strategically placed for cover, corridors, and structural diversity. 
 

• Restore riparian plant composition and structure through silvicultural treatments and 
ungulate management. 

Transportation 
• Research findings, social desires, economic factors, environmental impacts, and 

management capacity will be considered in the decision making process. 
 

• Roads causing the greatest resource impacts (i.e., those within the flood plain) will be 
evaluated and prioritized for decommissioning, closure, or reconstruction, followed by roads 
causing impacts to one or more of the following: aquatic resources, wildlife, sensitive soils, 
native vegetation (i.e., spread of invasives), and/or cultural resources. When closures can be 
effectively implemented and provide equal resource benefit to decommissioning closure will 
be the preferred option. 

 Ecologically, decommissioning is preferred but budget-wise. 
 Qualify prioritize with evaluation first and add option for reconstruction 

 
• Roads closed to the public and opened for administrative purposes will be physically closed 

when illegal public use will cause significant resource impacts. All other closed roads will be 
clearly communicated to the public that they are closed 
 

• Develop an accurate map of the current transportation system by road class. Eliminate from 
the map any decommissioned roads that have actually been decommissioned. 
 

• Identify via on-the ground survey current open roads that are fully or partially impassable 
due to washouts, tree growth in road beds, serious erosion issues, or other factors, with the 
goal of converting these roads to Maintenance Level 1 and closing them. 
 

• For existing Maintenance Level 1 roads that are bisected by a fence, or are gated, close via 
chain and combination lock, providing management access as needed, including for 
combating wild fire, but effectively closing to all other users. 
 

• For Maintenance Level 2 roads that are bisected by a fence, or are gated, evaluate for 
reclassification to Maintenance Level 1 road status based on road condition and negative 

http://www.fs.fed.us/r6/nr/wildlife/decaid/
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impact on forest values. If appropriate, re-classify these roads and close via chain and 
combination lock, as outlined in point 3. 
 

• For Maintenance Level 1 roads that are not bisected by a fence or gated, work with 
conservation and/or hunting organizations to fund and install gates that can be locked via 
chain and combination lock. 
 

• Carefully located and designed temporary roads that are decommissioned after 
use may be beneficial in providing access to areas that require management while 
minimizing resource impacts from the transportation system. When managers are 
considering decommissioning an existing road because of resource impacts, the option of 
constructing a temporary road to provide access to the area of concern in the future should 
be considered as a way to allow decommissioning. 

• If new roads are needed for forest and/or wildlife habitat restoration, manage them as 
Maintenance Level 1 roads that are closed to the public, with the physical closure of 
new roads upon project completion as a contract requirement. 
 

• Look for opportunities to reduce road density and mileage as they may arise. 

Socioeconomic 
• Plan projects in the Wolf Watershed that are well-suited to the skills and capacities of 

local contractors (the collaborative group may be able to assist the Forest with 
understanding the local workforce.) 
 

• Where appropriate, use stewardship contracting to achieve ecological goals that could not be 
met with traditional timber sales. These contracts would also be used to support the local 
economy. 
 

• Sustainably increase the total volume of saw logs from the forest consistent with ecological 
restoration. 
 

• Increase funding and resources available to the Forest Service for project planning and 
implementation. 
 

• Increase forage for livestock and wildlife consistent with ecological restoration 
 

• Develop a balanced approach between forest restoration and the ability to maintain forest 
industry infrastructure, recognizing the difficulty of determining infrastructure viability 
due to constantly changing outside economic forces (i.e., fuel costs, product demand). 
 

• Conduct NEPA in an efficient and cost-effective manner using agreed-upon restoration 
principles. 
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Introduction  

Background 
According to the Forest Service Road Management Policy published January 12, 2001, all NEPA 
decisions signed after January 12, 2002, that involve any of the items listed below, must be informed 
by a Travel Analysis.   

1. Changes in access such as current use, traffic patterns, or road standards.  This includes 
closing currently open roads, opening currently closed roads, adding/changing seasonal 
restriction periods, changing maintenance levels, etc. 

2. When adding new roads to the transportation system.  This includes both new construction 
and newly acquired roads. 

3. Road construction, reconstruction, or decommissioning.  In this context, the term 
“reconstruction” refers to either an improvement, where an activity results in an increase to 
the roads traffic service level, expands its capacity, or changes its original design function; or 
a realignment, which results in a new location of a portion of an existing road.  As a result, 
most “reconstruction” work typically done under timber sale and public works contracts is 
more properly considered to be deferred maintenance work. 

A project-level Travel Analysis is needed for the Wolf Fuels and Vegetation Management project 
because the intent of that proposed project is to includes road management activities that fall within 
categories 1 and 3 listed above.   

The Wolf Analysis area is located on the south slope of the eastern Ochoco Mountains, south-west of 
Black Canyon Wilderness on the eastern portion of the Paulina Ranger District (see Vicinity Map, 
Page 3). The analysis area ranges in elevation from approximately 3,890 feet to 6,150 feet. The 
analysis area managed by the Forest Service covers 24,529 acres and incorporates three 
subwatersheds (see Subwatershed Map, Page 4) of the Lower Beaver Creek watershed; Wolf Creek 
(15,659 acres), North Wolf Creek (8,830 acres) and part of Drift Canyon-Beaver Creek (18 acres). 
The Lower Beaver Creek watershed drains to the south and east into Beaver Creek, which eventually 
flows into the Crooked River. These systems are all within the Beaver-South Fork sub-basin, and the 
larger Deschutes River basin.  There are approximately 177 miles of roads under Forest Service 
jurisdiction within the Wolf project area.  

Process 
Travel Analysis is a six-step process.  The steps are designed to be sequential with the understanding 
the process may require feedback and iteration among steps over time as an analysis matures.  The 
amount of time and effort spent on each step differs by project based on specific situations and 
available information.  The process identifies possible issues that may have an effect on available 
choices and recommendations to consider or decisions to be made with regard to transportation 
system management. Analysts develop ranking factors to express the benefits, problems and risks 
related to specific resources and decision makers determine the relevance of assigned ranking values 
in the context of transportation management decisions to be made within the larger land and resource 
management framework.  

 

 



  

 
 

This Report 
This Travel Analysis Project is being conducted as a companion document to Wolf Creek analysis 
area, Watershed Analysis. The analysis and report have been prepared according to the six-step 
process published in the report Road Analysis: Informing Decisions About Managing the National 
Forest Transportation System (USDA Forest Service, 1999, Misc. Report FS-643).  This report 
documents the Travel Analysis procedure used for the Wolf Analysis area. 

Step 
Setting up the analysis 1 

 

Purpose and Products 
The purpose of this step is to: 

• establish the level and type of decision making that the analysis will inform, 

• identify the geographic scale or scales for the analysis, and 

• develop a process plan for conducting the analysis. 

The products of this step are: 

• a statement of the objectives of the analysis, 

• a list of interdisciplinary team members and participants, 

• a list of information needs, and 

• a plan for the analysis. 

Objectives of the Analysis 
The main objectives of this analysis are to: 

1. Determine the minimum road system needed now and in the future to manage natural 
resources and provide public access in the Wolf analysis area.   

2. Balance the need for human access with the need to minimize environmental risks by 
examining the ecological, social, and economic issues related to roads. 

Interdisciplinary Team Members 
The Interdisciplinary Team for this Travel Analysis consists of: 

Bob Lightley, Wildlife Biologist 

Jim David, Soil Scientist 

Mark Lehner, Fishery Biologist 

Ron Gregory, Archaeologist 

Caroline Gordon, Geologist 

Rob Rawlings, Silviculturist 

Brian Jordan, Transportation Planner 
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Krista Lopez, Botanist 

Ken Kittrell, Forest Transportation Planner 

Barbara Marshall, Logging Systems SpecialistCindy Quezada, Hydrologist 

Dave Schultz, Fuels Planner 

Jim Grace, GIS 

Jacob Young, Range 

Kent Koeller, Recreation 

Jeffrey Marszal, Environmental Coordinator 

Information Needs 
The core information needed to complete this analysis is currently available and includes numerous 
GIS layers and information contained in the Wolf Watershed Analysis.  Many members of the 
Interdisciplinary team are familiar with the project area because they have participated in other 
planning efforts in the same area.  Since the Travel Analysis process was designed to be an iterative 
process, adjustments in recommendations will be made as new or more complete information 
becomes available.  “Data gaps”, or areas where improved data quality would complement ongoing 
transportation and land management activities, are identified in Step 3,”Status of Current Data. 

Analysis Plan 
This Travel Analysis was completed by following the steps in the Travel Analysis Guide.  The 
interdisciplinary team has: 

1. identified resource related issues in need of being addressed during the analysis, 

2. developed ranking criteria to assess the social and ecological benefits and risks associated 
with existing roads, 

3. assessed individual road segments to identify what roads are needed and where existing roads 
are causing unacceptable levels of resource damage, 

4. developed a recommendation list for how existing roads should be managed, and 

5. completed this report to document the analysis. 

As a companion document to the Wolf Watershed analysis report, this report does not independently 
include a full identification and analysis of existing and desired conditions of the transportation 
system related to other human, physical and biological resource areas.  They are more completely 
documented in the Watershed analysis report to which this report is appended, and this report serves 
as a compendium of that analysis and recommendations related to the transportation system. 

 

 

 

 

 

 

 



  

 
 

Step 
Describing the situation 2 

Purpose and Products 
The purpose of this step is to: 

• Describe the existing road system within the Wolf Creek analysis area. 

The products of this step are: 

• A map or other descriptions of the existing road and access system defined by the current 
Forest Plan or Transportation Plan. 

Existing Road and Access System Description 
Within the Wolf Creek analysis area, there are 177 miles of roads all under Forest Service 
jurisdiction. The existing road system is relatively evenly distributed throughout the analysis area. 
The majority of roads within the analysis area are located on moderate terrain, with ground slopes 
rarely exceeding 30%. Scattered roads can be found in midslope positions on slopes at or beyond 
30%.  

The majority of roads within the analysis area have been in existence for more than 40 years, with 
some additions having been constructed in the recent past. With few exceptions, the roads in this 
analysis area have been constructed for access to timber harvest areas.  

The bulk of the roads within the analysis area do not generally serve any particular destinations. 
Rather, they provide access to areas of interest for various users. For land managers, these roads serve 
as access to areas where reforestation or vegetative management activities are ongoing or planned. 
For hunters, they provide access to popular hunting areas.  

Maintenance Levels define the degree of maintenance required for a specific road and the level of 
service which that road provides, consistent with road management objectives and maintenance 
criteria (FSH 7709.58, Transportation System Maintenance Handbook). The five maintenance levels 
are defined as:  

Maintenance Level 1: Assigned to intermittent service roads during the time they are closed to 
vehicular traffic. The closure period must exceed 1 year. Basic custodial maintenance is performed to 
keep damage to adjacent resource to an acceptable level and to perpetuate the road to facilitate future 
management activities. Emphasis is normally given to maintaining drainage facilities and runoff 
patterns. Planned road deterioration may occur at this level. Appropriate traffic management 
strategies are "prohibit" and "eliminate". Roads receiving level 1 maintenance may be of any type, 
class or construction standard, and may be managed at any other maintenance level during the time 
that they are open for traffic. However, while being maintained at level 1, they are physically closed 
to vehicular traffic, but may be open and suitable for non-motorized uses.  

Maintenance Level 2: Assigned to roads open for use by high clearance vehicles. Passenger car traffic 
is not a consideration. Traffic is normally minor, usually consisting of one or a combination of 
administrative, permitted, dispersed recreation, or other specialized uses. Log-haul may occur at this 
level. Appropriate traffic management strategies are either (1) discourage or prohibit passenger cars 
or (2) accept or discourage high clearance vehicles.  

Maintenance Level 3: Assigned to roads open and maintained for travel by a prudent driver in a 
standard passenger car. User comfort and convenience are not considered priorities. Roads in this 
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maintenance level are typically low speed, single lane with turnouts and spot surfacing. Some roads 
may be fully surfaced with either native or processed material. Appropriate traffic management 
strategies are either "encourage" or "accept" passenger cars. "Discourage" or "prohibit" strategies may 
be employed for certain classes of vehicles or users; unless otherwise specifically authorized, non-
street-legal OHV use is prohibited. 

Maintenance Level 4: Assigned to roads that provide a moderate degree of user comfort and 
convenience at moderate travel speeds. Most roads are double lane and aggregate surfaced. However, 
some roads may be single lane. Some roads may be paved and/or dust abated. The most appropriate 
traffic management strategy is "encourage" passenger cars. However, the "prohibit" strategy may 
apply to specific classes of vehicles or users at certain times; unless otherwise specifically authorized, 
non-street-legal OHV use is prohibited.  

Maintenance Level 5: Assigned to roads that provide a high degree of user comfort and convenience. 
Normally, roads are double-lane, paved facilities. Some may be aggregate surfaced and dust abated. 
The appropriate traffic management strategy is "encourage", except that, unless otherwise specifically 
authorized, non-street-legal OHV use is prohibited 

The miles of Forest Service roads in each Maintenance Level category within the analysis area can be 
found in Table 1. 

The majority of roads within the analysis area, almost 65%, are native surface roads. Those under 
Forest Service jurisdiction are variously managed as either being open for high clearance vehicle 
traffic (Maintenance Level 2) or as being closed using both the “prohibit” and “eliminate” strategies 
so that traffic is eliminated and the roads are in a basic custodial status (Maintenance Level 1). The 
native surface roads in Maintenance Level 2 status are not maintained on a recurring basis but are 
instead periodically reviewed to determine whether maintenance needs to protect adjacent resource 
values are present. Many of the native surface roads in the larger subwatershed area are on private 
land and are variably open to public access depending on the wishes of individual landowners or 
existence of public rights of way.  An additional 27% of the roads are categorized as aggregate-
surfaced. Most are not specifically maintained for passenger car use but are generally readily 
traversed by such vehicles under most circumstances. The remaining 8% of roads are asphalt or 
bituminous-surfaced facilities, with the most notable examples being Forest Service Roads 42 and 58, 
as well as an isolated segment of FSR 38.  

 

 

 

 

 

 

 

 

 

 

 

 



  

 
 

Step 
Identifying issues 3 

Purpose and Products 
The purpose of this step is to: 

• identify the key issues affecting road-related management, and 

• describe the origin of the issues. 

The products of this step are: 

• a summary of key road-related issues, including their origin and basis, and 

• a description of the status of current data, including sources, availability, and methods of 
obtaining information. 

• Issue Summary 

The road system under the jurisdiction of the National Forest provides access for public, private, and 
administrative uses within and adjacent to the Forest.  The road system within the Analysis area has 
evolved over time, with the vast majority of roads being constructed between 1940 and 1990.  As 
described below, historical patterns and reasons for use have and are continuing to change and the 
annual road maintenance budget is currently insufficient to meet maintenance needs and user 
expectations.  

1. Funds to maintain roads have substantially declined over the last decade and are expected to 
continue declining.  It is not possible to maintain the existing road system at levels expected 
by many users or to meet current Forest Plan guidelines.  The use of the road system has 
changed dramatically over the years from being predominantly used for support of timber 
management objectives to present day conditions where over 90 percent of use is estimated to 
be related to some form of recreation activity such as hunting, fishing, camping, hiking, 
skiing, driving for pleasure, or Off-Highway Vehicle use.  In consideration of changing use 
patterns on the road system, especially the increase in recreation traffic, the Forest Service 
transportation budget is not sufficient to maintain roads at a level to which forest visitors 
traditionally had become accustomed.  

2. Several recreation uses occur throughout the project area.  These uses have occurred for many 
years and users expect to be able to continue using the project area. 

3. Many roads were located and constructed adjacent to streams to take advantage of flatter 
ground slopes for ease of construction; consequently, many main and tributary roads are 
located in riparian zones.  Road construction and use pose potential impacts to water quality 
by increasing sediment, reducing infiltration on the compacted roadbeds, and increasing 
runoff rates due to routing effects of the road system; the close proximity to streams further 
contributes to sediment delivery.  In addition, roads affect the amount of riparian vegetation 
that provides shade to streams, contributing to the high summer water temperatures that have 
led to the listing of streams within the analysis area on the Oregon State 303(d) list of water-
quality impaired water bodies.  
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4. Use and maintenance of roads increase the potential for introduction and spread of noxious 
weed species and puts at risk some plant species identified as Threatened, Endangered, or 
Sensitive (TES).  There are species of noxious weeds and TES plants present in the area.  
Many weed populations within the project area are associated with roads. 

5. The transportation system contributes to the degradation of wildlife habitat, both in terms of 
quantity and quality.  It can interfere with breeding and rearing periods, migration and travel 
patterns, and reduce security areas. 

6. While numerous roads within the analysis area have been designated as closed routes on 
which motor vehicle use is prohibited as a result of the Ochoco National Forest Travel 
Management Plan, many of these designated closed routes do not have physical barriers to 
prevent use.  While some of these routes are in locations where terrain and vegetation do not 
readily lend themselves to effective physical closure, a larger issue over the last decade has 
been a lack of funding to support a systematic program of constructing such physical barriers. 

Status of Current Data 
The Paulina Ranger District has available a wide variety of data sources, including written records, 
survey data, and a broad array of data records managed in the Ochoco National Forest Geographic 
Information System (GIS).  All of these forms of data, and in particular data regarding botany, 
wildlife, roads, steams, developed and dispersed recreation sites, and trails contained in the Ochoco 
NF GIS system, were used for this project.   In addition to the recorded data sources, resource 
specialists at both the Forest and District levels shared their knowledge of existing issues, uses and 
locations throughout the project area. 

Information for noxious weeds was obtained from past survey and sighting information, along with 
pre-project weed surveys. 

Three areas of data in need of improved reliability within the GIS databases - and which therefore 
could be considered to be ‘data gaps’ have been identified during the course of this analysis:   

• the physical  “open/closed” status of Maintenance Level 1 and 2 roads, 
• the correct spatial location of stream courses, and  
• the location, size, and condition of culverts associated with Class I-IV streams within the 

analysis area.   
 
 

Step 
Assessing benefits, problems, and risks 4 

Purpose and Products 
The purpose of this step is to: 

• assess the various benefits, problems, and risks of the current road system. 

The products of this step are: 

• a synthesis of the benefits, problems, and risks of the current road system, 

• an assessment of the risks and benefits of entering any unroaded areas, and 

• an assessment of the ability of the road system to meet objectives. 



  

 
 

Current Road System Benefits, Problems, and Risks 
As mentioned in Step 1 above, this Travel Analysis Project is part of a larger assessment of existing 
and desired conditions, issues and opportunities, and management recommendations within the Wolf 
Creek analysis area.  Since the benefits, problems, and risks of the Transportation system are being 
more completely captured in the Wolf Watershed analysis report, they will not be entertained in an 
exhaustive treatment in this document.  In order to display the benefits, problems, and risks of the 
Transportation system in a quantifiable fashion, the interdisciplinary team employed ranking factors 
to assess them in relation to the current and future road system within the analysis area.  Ranking 
factors were developed for five broad topic areas:  human use, aquatics, botany, heritage, and 
wildlife.  Rankings of the benefits, problems, and risks of each road were recorded in a multi-tab 
Excel Spreadsheet, the results of which can be found in the Wolf Analysis Transportation file.  The 
basis for the ranking factor for each of the topic areas are: 

Access 
The Access ranking factors considered both administrative uses and public uses.  Human uses of the 
road system within the project area are the benefits associated with roads.  Public uses of roads 
include access to both developed and dispersed recreation sites, access to private lands, and as travel 
ways through the project area to other lands.  Administrative uses included all facets of managing the 
land including access for managing timber stands and livestock grazing, and access to assist in 
suppressing wildfires.  These uses and others were considered during the ranking process.   

Aquatics 
Aquatic ranking factors were developed to capture key processes associated with roads as they link to 
aquatic environments.  The list of factors includes: geologic hazard; road related sediment; floodplain 
off-channel habitat; riparian habitat function; flow effects; at risk fish populations; and wetlands.  
Geologic hazard relates to both active and dormant landslide terrain and its potential for mass 
wasting, and also to soil types and the potential for erosion (sediment movement).   

Botany 
Botany ranking factors were developed to address three main issues; special plant habitats, TES plant 
species, and noxious weeds and non-native invasive plant species.  Special habitats considered in this 
analysis are wetlands and riparian plant communities; wet, moist and dry meadows; aspen stands; 
cottonwood bottomlands; and scablands.  Road proximity to plant populations and/or habitat (within 
200 feet), current use, and other factors were used to develop the overall rankings. 

Heritage 
Heritage ranking factors were developed to address two primary issues: Tribal access and concerns 
and presence of historic or prehistoric cultural sites.  Consideration was given to existing and historic 
Tribal use of the planning area, as well as to sites or features having high values and/or that were at 
risk due to their proximity to identified travel routes. 

Wildlife 
Wildlife ranking factors were developed to address five main issues:  wildlife movement (dispersal 
and migration), human disturbance during critical periods (reproduction, rearing, wintering), habitat 
fragmentation, decline in habitats for threatened, endangered, and sensitive species, and reduction of 
key habitat elements (i.e. snags and down logs).   
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Ability of the Road System to meet Objectives 
The road system generally meets the objective of providing basic support resource activities and other 
uses, while in some locations it falls short in effectively minimizing risk to adjacent resource values.  
Minor amounts of new roads and some reconstruction may be needed to access and support resource 
activities (such as commercial timber harvest and wildfire suppression).  Reconstruction will 
generally occur when a poorly located road needs to be replaced or reconfigured to minimize physical 
or biological impacts.  Ongoing road maintenance activities will be needed to control traffic and 
ensure safety.  Current budget levels do not contain sufficient funding to complete desired and 
deferred maintenance on all roads or to meet the traditional expectations of forest visitors.  The miles 
of roads designated for closure are likely to increase to minimize effects to the surrounding physical 
and biological environment; however, additional funding levels would be needed to create effective 
physical closures.   

This Travel Analysis report contains recommendations to change maintenance levels and access for 
roads within the analysis area (see tables on pages 139-142; map, page 143) 

Step 
Describing opportunities and setting priorities 5 

Purpose and Products 
The purpose of this step is to: 

• compare the current road system with what is desirable or acceptable, and 
• describe options for modifying the road system that would enhance achievement of 

desirable or acceptable conditions. 

The products of this step are: 

• a map and list of opportunities for addressing identified problems and risks, and 
• a list of specific actions, projects, or forest plan adjustments requiring NEPA analysis. 

Problems and Risks Posed by the Current Road System 
The current risks associated with the road system primarily relate to water quality and fish habitat.  
Many roads were constructed in close proximity to streams or cross streams and contribute to 
sediment movement.  Several of these roads also prevent or retard the growth of riparian and other 
vegetation that could provide stream shade.  The current road system has increased the effective 
hydrologic network, causing water to more quickly flow from the project area and affecting the peak, 
timing, and duration of high-flow events.   

In several areas, roads reduce the effectiveness of wildlife habitat.  Roads that pass through key 
wildlife areas (winter range, goshawk post-fledging, pileated woodpecker feeding, and allocated old-
growth) can lead to disturbance/harassment during critical periods.  For example, roads that pass in or 
near goshawk nest stands can reduce survival of young birds.  

Roads also contribute to the introduction and spread of noxious weed species.   

 

 

 



  

 
 

Opportunities for Addressing Important Problems and Risks 
There are opportunities to reduce the risks associated with the existing road system.  
Decommissioning, closing (inactivating), or relocating roads in proximity to streams can reduce 
sediment movement.  Reconstructing roads to install drainage structures and filter strips can also 
reduce sediment movement.  Where roads are decommissioned or relocated, vegetation can be 
restored and help contribute to stream shade.  Replacing undersize culverts would ensure that culverts 
are not plugged or topped during high-flow (flood) events, which would also serve to reduce sediment 
movement.  Replacing undersize culverts will also remove identified barriers to fish passage.  
Ensuring adequate drainage on roads can reduce their effect on the hydrologic network.   

Decommissioning or closing roads in or near key wildlife areas can reduce disturbance.  
Decommissioning roads in allocated old-growth areas would assist in managing for species associated 
with old growth and would reduce disturbance.  Key habitat components associated with old-growth 
areas include snags and down logs, limiting road access can reduce the potential for firewood cutters 
to remove these habitat components.  Seasonal and year-round closures can reduce disturbance during 
reproductive seasons and during the winter months. 

Decommissioning roads can limit access and reduce the risk of introducing or spreading noxious 
weeds.  Weed control treatments can also reduce the size and density of weed populations.  Road 
maintenance equipment can be cleaned of all soil and plant material before and after completing 
maintenance work to reduce the risk of spreading weeds.  Forest users are required to use weed-free 
hay for livestock (i.e. horses) during special activities such as endurance rides.  

 

Step 
Reporting 6 

Existing Roads in the Wolf Project Area 

Table 1. Miles of Forest Service System Road, by Maintenance Level 

Maintenance Level Miles 

1 - BASIC CUSTODIAL CARE (CLOSED) 94.8 

2 - HIGH CLEARANCE VEHICLES 64.4 

3 - SUITABLE FOR PASSENGER CARS 4.2 

4 - MODERATE DEGREE OF USER 
COMFORT 

13.3 

5 - HIGH DEGREE OF USER COMFORT 0.4 
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Summary of Recommendations, Including Changes in Maintenance 
Level 
1. Develop a prioritized list of designated closed routes on which physical barriers to motor vehicle 

use will be constructed.  This list would be based on the degree of relative impact severity that 
motor vehicle use would have on soils, aquatic and riparian systems, and wildlife populations.  
Seek additional funding, grants, and partnerships to begin the implementation of a systematic 
program of creating physical barriers on designated closed routes. 
 

2. Identify decommissioned routes that have not yet been physically decommissioned.  Develop a 
prioritized decommissioning schedule and secure funding through appropriated funds, grants, 
and partnerships to facilitate completion of physical decommissioning of these routes. 
 

3. Maintain any newly constructed Forest Service System Roads as both designated and physically 
closed Maintenance Level 1 routes subsequent to completion of project activities for which such 
roads were constructed.  Physically close, decompact, and hydrologically stabilize all temporary 
roads when project activities are completed. 
 

4. Tables 2 -4 below summarize the recommended changes in maintenance levels of the current 
road system.  The Wolf Travel Analysis Ranking Factors tables, found in the Transportation 
Analysis file for this Analysis area, display the basis for these recommendations and identify 
other recommendations for the road system, including road drainage issues and undersized  
culverts that create aquatic passage barriers (displayed in Table 5, below).   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



  

 
 

Table 2.  Maintenance Level 2 Roads Recommended for Change to ML 1  

  
ID BMP EMP SEG_LENGTH OBJECTIVE_MAINT_LEVEL ACTION 

RECOMMENDED 
MAINT LEVEL 

3810520 0 0.8 0.8 
2 - HIGH CLEARANCE 
VEHICLES CLOSE 1 

4260620 0 0.95 0.95 
2 - HIGH CLEARANCE 
VEHICLES CLOSE 1 

4290012 0 0.3 0.3 
2 - HIGH CLEARANCE 
VEHICLES CLOSE 1 

Table 3.  Maintenance Level 1 Roads Recommended for Change to ML 2 

  
ID BMP EMP SEG_LENGTH OBJECTIVE_MAINT_LEVEL ACTION 

RECOMMENDED 
MAINT LEVEL 

4260810 0 0.2 0.2 
1 - BASIC CUSTODIAL CARE 
(CLOSED) OPEN 2 

        

Table 4.  Maintenance Level 1 and 2 Roads Recommended for Change to Decommissioned 

 
ID BMP EMP SEG_LENGTH OBJECTIVE_MAINT_LEVEL ACTION 

RECOMMENDED 
MAINT LEVEL 

3810501 0 0.3 0.3 
1 - BASIC CUSTODIAL CARE 
(CLOSED) DECOM DECOM 

3810503 0 0.9 0.9 
1 - BASIC CUSTODIAL CARE 
(CLOSED) DECOM DECOM 

3810530 0 0.7 0.7 
1 - BASIC CUSTODIAL CARE 
(CLOSED) DECOM DECOM 

4200833 0 0.3 0.3 
1 - BASIC CUSTODIAL CARE 
(CLOSED) DECOM DECOM 

4260813 0 0.1 0.1 
1 - BASIC CUSTODIAL CARE 
(CLOSED) DECOM DECOM 
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Table 5.  Identified Culvert/Drainage Issues 

Road Number Drainage Issue 

3800020 Plugged Culverts 

3810000 Replace Culvert 

3810500 Plugged Culverts 

4200797 Check Cross Drainage 

4200798 Check Cross Drainage 

4200800 Check Cross Drainage 

4200805 Check Cross Drainage 

4200809 Undersized Culvert for Drainage/Aquatic Passage 

4200828 Check Cross Drainage 

4200833 Check Cross Drainage 

4260000 Undersized Culvert for Drainage/Aquatic Passage 

4260720 Check Cross Drainage 

4290010 Undersized Culvert for Drainage/Aquatic Passage 

4290030 Undersized Culvert for Drainage/Aquatic Passage 

4290033 Check Cross Drainage 

 



  

 
 

RECOMMENDED MAINTENANCE LEVEL CHANGES 
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