
 
 
 
 
Memorandum 
 
To: Regional Interagency Executive Committee,  
 Late-Successional Reserve Work Group 
 
From: Allen Bollschweiler 
 Field Manager, Grants Pass Field Office 
 
Subject: Upper Cow Late-Successional Reserve Treatments, Request for Concurrence 
 
Summary:  The Grants Pass Field Office, Medford District Bureau of Land Management, is 
proposing to implement commercial and stewardship treatments which include variable density 
thinning in mid-seral stands within the Late-Successional Reserve (LSR) land use allocation.  
Density management would occur within the South Umpqua River/Galesville LSR.  The Upper 
Cow variable density thinning and coarse woody debris creation projects would treat 
approximately 1,371 acres of mid-seral stands from 30-140 years of age. 

Basis for the Review:  Silvicultural treatments in LSRs are subject to Regional Ecosystem 
Office (REO) review under the Northwest Forest Plan Standards & Guidelines (NWFP S&G) 
(C-12-15).  As required by the NWFP S&G (C-11), the BLM and the Forest Service jointly 
prepared the South Umpqua River/Galesville LSR Assessment (LSRA), which encompasses the 
LSRs where this project is located.  The LSRA was reviewed in 1999 by the REO and found to 
be consistent under the NWFP S&Gs.  Some portions of the Upper Cow project are exempted 
from further REO review while other portions are not.  This proposal is thus brought to the LSR 
Work Group for review.  The Upper Cow project proposes cutting of some trees exceeding 20 
inches in diameter at breast height (DBH) and simplified stands older than 80 years of age in 
order to achieve the desired LSR objectives. 

Project Description: The need for action, objectives, project design features and description of 
the various treatments were discussed on June 30, 2015, and described in the attached report, 
“Proposed Exemption in the South Umpqua River/Galesville Late Successional Reserve.” The 
stands would be marked either utilizing a marking contract which will be closely administered by 
BLM staff or through an in-house marking crew, both options allowing for careful control over 
the results and achievement of the treatment objectives.  My staff and I believe that the Upper 
Cow Project is in compliance with the Northwest Forest Plan and meets the objectives of the 
South Umpqua River/Galesville Late-Successional Reserve Assessment.   

Request: We request your written concurrence allowing the treatment of stands over 80 years of 
age and the cutting of some trees over 20 inches DBH to achieve these objectives.  If you have 
any questions please contact Sean Gordon, Silviculturist, at 541-471-6557 or Jason Reilly, 
Wildlife Biologist, at 541-471-6603. 
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Introduction 
The Grants Pass Field Office herewith requests a project-specific review and concurrence with 
proposed treatments from current Regional Ecosystem Office (REO) exemption criteria related 
to young-stand density management for the Upper Cow Late-Successional Reserve Project.  The 
proposed project is located within the South Umpqua River/Galesville Late-Successional 
Reserve (LSR), number 223.  This request applies only to the current proposed action. The 
Medford District is not seeking to change the criteria for future actions in LSR 223.  Full analysis 
of the project is documented in the Upper Cow Late-Successional Reserve Project 
Environmental Assessment. 

Proposal & Rationale 

Project Area Vicinity 
The proposed project area is located within Douglas County, Oregon.  See Figure 1, Vicinity 
Map.  The project area is within the Middle Cow Creek, Upper Cow Creek, and Days Creek 
South Umpqua Hydrologic Unit Code (HUC) 10 watersheds.  All proposed project units are 
located on BLM managed lands that are intermixed with private and county lands, creating a 
mosaic of ownership.  The majority of the project is categorized as within the Klamath East 
(KLE 2) critical habitat unit for the northern spotted owl (NSO).   

Proposal 
The Grants Pass Field Office proposes forest management treatments of variable density thinning 
and understory reduction.  Treatments would target single canopied, low diversity stands, and 
areas of overstocked understory.  Portions of selected treatment units would be left untreated to 
provide additional within-stand diversity.  Other untreated portions include resource protection 
buffers incorporated into the units.  Treatment proposals draw from the following documents and 
policy directives: 

• South Umpqua River/Galesville Late-Successional Reserve Assessment (LSR #RO223), 
with amendments documented in an REO memo dated May 19, 2004 (LSRA 1999; REO 
2004) 

• Middle Cow Creek (USDI 1999), Upper Cow Creek (USDI 2005), and South Umpqua 
(USDI 2001) Watershed Analyses 

• Revised Recovery Plan for the Northern Spotted Owl (NSO 2011) 

• Medford District Resource Management Plan (USDI 1995) 

The Upper Cow project proposal utilizes variable density thinning of approximately 1,243 acres 
on suitable commercial forestland from 30-140 years of age.  Understory reduction is proposed 
on approximately 766 acres to reduce fire risk and to enhance stand conditions for future late-
successional habitat (see map on following page). 
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Figure 1. Project Area Map
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To enhance or maintain within-stand structural and species diversity some areas will require the 
cutting of trees that exceed 20 inches diameter breast height (DBH) as well as cutting within 
stands 80 years and older (LSRA, pp. 4, 77). These treatments would occur where commercial 
timber could be a by-product of treatments to improve late-successional habitat, consistent with 
management objectives (UCWA, p. 65).  The project proposes 370 acres of commercial 
treatments and 449 acres of understory reduction in stands over 80 years of age.  Within 
approximately 288 acres, legacy tree culturing is proposed that removes Douglas-fir up to 25 
inches DBH to culture larger trees.  Legacy tree culturing is a practice of reducing competition 
around older trees that are remnants from the previous stand.  The practice is used to protect and 
enhance the productivity of the legacy tree to maintain its persistence on the landscape (LSRA 
pp. 80-81).  Legacy trees are considered an important ecological feature to the landscapes of 
southwest Oregon (LSRA p. 57; UCWA p. 141). To date, the amount of identified trees between 
20 and 25 inches DBH averages 0.30 trees per acre (8 trees every 27 acres) and less than 24 
inches DBH.  At this rate the total number of Douglas-fir trees removed over 20 inches DBH in 
the project area could amount to approximately 89 total trees.   

Relative Density (RD) is a measure of a stand’s occupied density compared to a theoretical 
maximum density.  RD measures the number of trees per acre independent of site qualities such 
as light, water, and nutrients and serves as a measure of competition for growing space.  RD is 
the density a species attains in relation to the highest basal area per acre that it can possibly attain 
(maximum density).  Drew and Flewelling (1979) identified the zone of imminent competition 
mortality occurring between 0.55 and 1.0.  A RD of 1.00 means that trees on the site occupy the 
full growing space with mortality levels equaling stand growth.  Generally, stands where 
thinning is possible should not be allowed to exceed RD 0.50 and the stand density that achieves 
greater growth per tree lies below a relative density (RD) of 0.40 RD (Drew and Flewelling 
1979). The limitations of leaving high canopy cover for the northern spotted owl precludes 
attaining these lower relative densities in stands where prescribed canopy cover remains above 
60%.  Treatments within this proposal would selectively thin to cultivate individual trees 
delaying competition mortality in the short term.   Treatments where the spotted owl prescription 
leaves 30-40% canopy cover would more closely match these relative densities (Table 1).  This 
project proposes the removal of suppressed, intermediate, and occasionally co-dominant trees.  
Dominant trees will be favored as leave trees by varying spacing to retain the largest trees in the 
stand.  The stands are generally even-aged with single-story structure with some remnants of an 
older age class present. 

Rationale 
LSRs are areas that provide reservoirs or refuge for late-successional and old-growth associated 
species.  The South Umpqua River/Galesville LSR is geographically located within an area that 
serves as a connectivity corridor between the Coast Range Province and the Cascade Province.  
Within the South Umpqua River/Galesville LSR there is need for risk reduction and density 
management activities. 

This project will improve and/or maintain the vigor and growth of LSR stands allowing these 
areas to more quickly obtain late-successional forest legacies such as coarse woody debris 
(CWD), green trees, snags, and late-successional patches.  These LSR legacy characteristics have 
been identified (LSRA pp. 1, 57, 83; UCWA pp. 31, 97-98; MCWA pp.71-72) as being 
beneficial for terrestrial wildlife habitat as well as for watershed function to maintain aquatic 
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habitat.  This project will follow the guidance in the Late-Successional Reserve Assessment 
(LSRA) for the South Umpqua River/Galesville LSR and allow the BLM to implement forest 
management direction as set forth in the Northwest Forest Plan (NWFP) and the Medford 
District Resource Management Plan (RMP).  

The conifer stands identified for treatment are overstocked, resulting in simple stand structure 
and declining growth rates that result in delayed development of large diameter snags and other 
habitat characteristics associated with late-successional forests.  Many stands over 80 years of 
age are in similar condition as younger even-aged single storied stands.  These stands are also in 
need of treatments that restore, enhance, and promote development of late-successional and high 
value spotted owl habitat.  The LSRA recommends that single canopied, low-diversity stands be 
considered potential treatment units (LSRA, p. 77) that utilize silvicultural systems (LSRA, p. S-
4).  Watershed Analyses (UCWA, pp. 65, 95; MCWA, p. 11) also recommend density 
management where the major management objective is to maintain or promote late-successional 
habitat.  The proposal is consistent with the Northern Spotted Owl Recovery Plan (NSO, p. III-
5), ACS objectives (RMP, p. 22; SUWA, p. 62), and the Medford District RMP (RMP, p. 72). 

Removal of some larger Douglas-fir will better distribute thinning across canopy layers and 
crown classes, allow growing space for legacy trees, and stimulate establishment of new cohorts 
in canopy gaps.  The desired structural effect is to increase stand complexity. 

This project is designed under the Medford District RMP and related documents which direct 
and provide the legal framework for management of BLM administered lands within the 
Medford District, Grants Pass Field Office.  The area proposed for treatment is designated as 
Late-Successional Reserve and Riparian Reserve Land Use Allocations (LUA) as defined in the 
RMP (p. 24) and NWFP (pp. A-4, A-5).  Objectives for these LUAs include: 

• Enhance and maintain conditions of late-successional and old-growth forest ecosystems, 
which serve as habitat for late-successional and old-growth forest related species 
including the northern spotted owl (RMP, pp. 21, 32; NWFP, p. B-1).  

• Maintain biological diversity associated with native species and ecosystems (RMP, p. 21; 
NWFP, p. B-1). 

• Maintain late-successional forest ecosystems, protect them from loss due to large-scale 
fires, and reduce insect and disease epidemics and major human impacts (NWFP, p. B-1). 

• Maintain natural ecosystem process such as gap dynamics, natural regeneration, 
pathogenic fungal activities, insect herbivory, and low-intensity fire (NWFP, p. B-1). 

• Encourage the use of silvicultural practices (reforestation, maintenance and protection, 
density management, and fertilization) to accelerate the development of overstocked 
young plantations into stands with late-successional and old-growth forest characteristics 
(RMP, p. 195; NWFP, p. B-1). 

• Reduce the risk in the LSR from severe impacts resulting from large-scale disturbances 
and unacceptable habitat loss (RMP, p. 33; NWFP, p. B-1). 
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• Risk-reduction efforts will be focused on young stands.  Activities in older stands may be 
appropriate if the activities result in greater assurance of long-term maintenance of 
habitat, the activities are needed to reduce risk, and the activities will not prevent the 
attainment of LSR objectives (RMP, p. 195). 

• Design and implement restoration treatments that improve habitat benefits for late-
successional associated species (RMP, p. 63). 

Guidelines and criteria for silviculture treatments were developed in the South Umpqua 
River/Galesville LSRA (LSR #RO223), with amendments documented in an REO memo dated 
May 19, 2004 (LSRA 1999; REO 2004).  Treatment criteria and their relationship to achieving 
desired late-successional conditions include gap creation, proportional thinning, snag and down 
wood retention, and creating heterogeneous forests.  Restoring and maintaining resilient forest 
ecosystems was recommended by the Revised Recovery Plan for the Northern Spotted Owl 
(NSO 2011, pp. III-11-17).  Recommendations include applying ecological forestry principles 
where long-term spotted owl recovery will benefit, even if short-term impacts to spotted owls 
may occur.  Treatments would be considered within the interagency structure of the Level 1 
team.  The Northern Spotted Owl Recovery Plan provides guidance to seek exemptions to the 
80-year old threshold for silvicultural activities in LSRs if a clear conclusion can be reached that 
spotted owl recovery and/or ecosystem restoration goals could be met (NSO, pp. III-19 - III-20).  

This project is proposed within the interagency structure of the Level 1 teams.  The project 
proposal is being presented as a means to improve spotted owl recovery and broader long-term 
ecosystem restoration and conservation goals.  Objectives include retention of fire resilient 
species and enhancing structural complexity.  Prescriptions would generally emphasize retaining 
the oldest and largest trees in the stands and trees with characteristics that create stand diversity 
(e.g., bole and limb deformities).  Long-term beneficial effects of thinning to enhance structural 
diversity in the mid to upper story layers can be realized by thinning some larger co-dominant 
and dominant trees to avoid simplifying the stand structure that occurs when tree removal is 
concentrated in the bottom layers.  In addition, this recommendation provides opportunities to 
enhance and maintain long-term species diversity for ecological restoration goals by releasing 
larger, less represented, thick barked fire resilient species.  Thinning has been documented to 
stimulate seed production in tree species (Tappeiner et al. 2007, p. 198).  Gaps create a suitable 
seedbed for their natural germination and establishment to provide the long-term persistence and 
the perpetual propagation of these species on the landscape.  The retention of multiple tree 
species in both the short and long-term, as well as the enhancement of structural diversity would 
restore or maintain ecological processes and resilience to changing conditions. 

Understory reduction treatments would reduce understory densities and fuel loads in units 
exhibiting excessive vegetation cover in lower stand layers.  The objectives of these treatments 
are to improve the vigor and growth, reduce the risk of stand loss or loss of desired stand 
elements from fire and early onset of competition mortality, as well as enhance the understory 
development of preferred species into the next size class.  Understory reduction involves 
treatment up to 8 inches DBH.  The slash may be piled and burned.  Activity fuels treatments 
would also occur in all harvest areas. 
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Watershed Analysis Objectives  
The Upper Cow Project Area is located in the Upper Cow Creek, Middle Cow Creek, and Days 
Creek South Umpqua HUC 10 watersheds.  The Upper Cow Creek Watershed Analysis (UCWA, 
p. 27) describes the range of natural variability “as a baseline for comparison with current 
conditions to assess the degree of past change and to better predict future vegetative succession” 
and “does not imply that federal lands intend to return the area to historical conditions; indeed, it 
is impossible to do so and may be undesirable within the context of achieving multiple-use 
objectives.”  It adds that: 

Maintaining or restoring some lands to resemble historic systems, and including some 
structural and compositional components of the historic landscape within actively 
managed lands, provides part of an ecological approach to multiple-use management.  An 
ecosystem within its RNV [range of natural variability] provides a coarse-filter for 
biological diversity and meets many of the legal and regulatory requirements for 
maintaining viable populations of native species . . . A central assumption in the 
application of RNV is that species are adapted to certain environmental conditions and 
can tolerate a range of disturbances similar to that which influenced them over 
evolutionary time . . . most species will generally be adapted to disturbance regimes that 
have historically dominated an area (Alverson et al. 1994).  Many species are known to 
depend on natural disturbances to complete portions of their life cycles.  

All three watersheds define fire as the key environmental disturbance process that shaped 
ecosystem function.  Frequent fire return intervals served as the dominant function shaping 
ecological processes within each of the Upper Cow (UCWA, p. 39), Middle Cow (MCWA, p. 
11), and Days Creek Umpqua (SUWA, p. 56) watersheds.  However, frequent low intensity fire 
has been removed from the landscape, thereby disrupting this system.  Since the early 1900s the 
introduction of fire suppression actions has removed a primary disturbance mechanism that 
shaped the ecological landscapes of southern Oregon.     

This new trajectory or pathway has resulted in an ingrowth of vegetation and a buildup of fuels 
outside the range of natural variability. “Not only do these landscapes not exhibit the structure or 
function that they historically had (Hessburg and Agee 2003, Naficy et al. 2010), the shift from 
fire and drought tolerant species to shade-tolerant species is a shift in the opposite direction in 
terms of forest types that will be most resilient to projected future climates” (NSO, p. III-
23).Where frequent low intensity fire was once a natural function of density regulation, the fuel 
loading over time has now created conditions where wildfire poses threats to entire landscapes, 
lives, properties, and resources.  This outlines the need to perform density reduction to stands 
lacking low intensity disturbance mechanisms to reducing fuel loads and maintaining or 
improving fire resiliency and resilience to drier climate regimes. 

The Upper Cow Project Area lies 12 miles due east of the Douglas Complex Fire perimeter.  
This fire consumed 48,672 acres with 4,800 acres of these on BLM lands exhibiting moderate to 
severe fire intensity.  Other prominent nearby fires consist of the 2013 Shively Creek Fire (187 
acres), the 2004 Bland Mountain II Fire (4,501 acres), and the 1987 Bland Mountain Fire (9,633 
acres) that occurred 1 mile from the Upper Cow Project Area.  Recent fires have grown in 
intensity and severity.  Drought conditions over the last several years have only exacerbated the 
threat of stand replacing events in the Project Area. 



 

7 

The Middle Cow Creek Watershed Analysis also explains that the portion of the Watershed 
where the Project Area resides is fragmented by clearcuts and small residential tracts.  The 
eastern half is more fragmented and has more variety as a result of the proximity to I-5.  Road 
construction near the main travel route and communities allowed access for timber harvesting 
much earlier than other areas (MCWA, p. 34). 

Late-Successional Reserve Objectives 
 
Medford District Resource Management Plan (1995) 
The RMP directs management action in LSRs to protect and enhance conditions of late-
successional and old-growth forest ecosystems and to maintain a functional, interacting, late-
successional and old-growth forest ecosystem (RMP, p. 32).  The LSRs are also managed to 
reduce the risk of large scale disturbance such as wildfire, and subsequent loss of habitat for old-
growth associated species (RMP, p. 33).  Within LSR riparian reserves, objectives are to restore 
and maintain the ecological health of watersheds and aquatic ecosystems (RMP, p. 22, Aquatic 
Conservation Strategy), to provide habitat for terrestrial species associated with late-successional 
forest habitat, and to provide dispersal habitat for northern spotted owls (RMP, p. 26).  Timber 
management actions/direction include applying silvicultural practices to control stocking, 
reestablishing and managing stands, and acquiring desired vegetation characteristics needed to 
attain ACS and riparian reserve objectives (RMP, p. 27).  Forest condition (forest health) 
restoration would be done where required to attained objectives of the ACS (RMP, p. 195).   

South Umpqua River/Galesville Late-Successional Reserve Assessment (LSR #RO223) 
Similarly, the management objectives for LSR #RO223 are to maintain and promote a functional 
and interacting late-successional and old-growth forest ecosystem (LSRA, p. S-1).  In general, 
LSRs are designed to provide the following purposes: 1) provide a distribution, quantity, and 
quality of old-growth forest habitat sufficient to avoid eliminating future management options, 2) 
provide habitat for species populations that are associated with late-successional forest, 3) help 
ensure that late-successional species diversity will be conserved, and 4) provide a component of 
the Aquatic Conservation Strategy offering core areas of high quality stream habitat (LSRA, p. 
S-1).  This LSR lies in a critical East-West connectivity area between two large valley systems 
(the Rogue River and Umpqua valleys) and the lack of federal ownership across the I-5 corridor 
makes this a vital link between major physiographic provinces – the coast Range Province and 
the Cascade Province (LSRA, p. S-2).  Due to the checkerboard pattern of land ownership, past 
harvest practices, and fire, any late-successional habitat generally exists as blocks across the LSR 
and acts as landscape islands among early-seral age class stands (LSRA, p. S-2). 

The LSRA repeats the Watershed Analysis observations that “fire exclusion has resulted in the 
development of stands that would not have occurred naturally” (LSRA, p. 12).  The historic fire 
return interval is between 30 and 80 years.  This fire return interval is relatively short and stands 
with short fire return intervals are generally at greatest risk of loss (LSRA, p. 13).  This is 
primarily due to fire exclusion causing fuel buildups to exceed the range of historic variability.  
Its effect has shifted the fire return interval from frequent lower-intensity occurrences to 
infrequent higher-intensity conflagrations which are a greater risk to late-successional habitat 
loss (LSRA, pp. 12-13).  Vegetation ingrowth has altered the character of the LSR.  Other threats 
to large scale habitat loss are relatively low (LSRA, p. 13).  Pine beetles are attracted to trees 
undergoing some form of physiological stress.  In the Project Area, the overriding stress factor to 
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larger trees is competition from overstocking.  Larger pine trees are particularly vulnerable 
where densities are high as evident throughout the LSR. 

The management goals of LSRs are to maintain and promote a functional and interacting late-
successional and old-growth forest ecosystem (LSRA, p. S-1).  The historic coverage of late-
successional stands in southwest Oregon are estimated at 40-75%.  Specifically, the objectives 
for this LSR are to maintain the 43% of federal lands that are in late-successional stands and 
attain and additional 17-32% (LSRA, p. S-2) to maintain and attain 60-75% late-successional 
habitat.  Approximately 37% of the Medford BLM lands in the LSR are in late-successional 
stands.  Vigorous growing conditions are required for stands to meet LSR objectives in both the 
short and long-term.  Density reduction and associated activity fuels reduction would improve 
resiliency of stands to fire and drier climates.  Reducing the densities of overstocked stands 
would also provide the structural conditions associated with late-successional habitat.  In this 
LSR, even-age stands approximately 80 years old (as of July 1997) frequently have a closed 
canopy, open understory, and show some mortality.  While contributing to LSR objectives, they 
do not provide nearly the quality or diversity of late-successional habitat typically found in 
unentered stands without experiencing fire for more than 200 years (LSRA, p. 41).  The 
following characteristics describe the desired future condition (DFC) of stands in the LSR: 

• relatively high decadence as measured by snags, down logs and deformed trees 

• canopy gaps 

• diverse species composition (depending on site conditions) 

The following LSRA Vegetation Zones were identified in the Project Area: Western Hemlock 
zone, Douglas-fir/Chinkapin zone, and Cool Douglas-fir/Hemlock zone.  Each zone standardized 
interim standards that the DFC would exceed, namely: 

Stand Characteristic Western Hemlock zone Douglas-fir/Chinkapin zone Cool Douglas-fir/Hemlock 
zone 

Large trees ≥ 8 DF/ac > 32” DBH ≥ 6 conifers/ac ≥ 35” DBH 
≥ 10% HW basal area 

≥ 8 DF/ac > 32” DBH 

≥ 10% cover ≤ 26’ ht 
Shade-tolerant trees >16” 
DBH 

≥ 12/ac  ≥ 12/ac 

Canopy Deep multi-layered 2 layered (DF over conifers & 
HW 

Deep multi-layered 

Snags  ≥ 4/ac > 20” DBH & > 15’ ht > 5/ac ≥ 4” DBH 
> 0.1/ac ≥ 16” DBH, ≥ 13’ ht 

≥ 4/ac > 20” DBH & > 15’ ht 

Down logs ≥ 
4 

15 tons/ac 
pieces/ac ≥ 24” dia x 50’ 

1 ton/ac  
> 0.4 pieces/ac ≥ 
≥ 0.1 pieces/ac ≥ 

17” x 
17” x 

13’ 
 50’ 

≥ 
4 

15 tons/ac  
pieces/ac ≥ 24” x 50’ 

 
The LSRA identifies the central portion of the Medford BLM part of the LSR, where the Upper 
Cow Project Area is located, as a high priority for treatment (LSRA, p. 55).  The objective in 
Upper Cow is to maintain existing connectivity and interior forest and aggregate treatments to 
promote large patches of developing late-seral forest (LSRA, pp. 51-55).  The Medford District 
portion provides fewer opportunities for connectivity across the landscape.  The stand replacing 
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Bland Mountain Fire from 1987 (9,634 acres) on the Roseburg District interrupted connectivity 
across the LSR.  The 2013 Shively Creek Fire burned 188 acres within 1/2 mile of the Project 
Area and the 2004 Bland Mountain II Fire burned 4,501 acres 2.5 miles NW of the Project Area.  
The trending proximity, size, and severity of these fires, consecutive drought years, current stand 
densities, and climate projections, cumulatively present a need to protect these LSR stands from 
further habitat loss.     

Each NSO site would be evaluated individually through the Recovery Action-10 process for 
habitat suitability, site productivity, affect determinations using knowledge gathered from 
demographic studies, and analysis conducted by the NSO and District wildlife and silviculture 
personnel.  Treatment criteria to develop, protect, and maintain stands include reducing 
understory fuels, variable density thinning, creating gaps, promoting species diversity, and 
creating structural components such as snags and down wood (LSRA, pp. 62, 66-67, 75, 77). 

Revised Recovery Plan for the Northern Spotted Owl (2011) 

The Plan (NSO, pp. III-20-23, 56) makes the following recommendations: 

In general, we recommend that dynamic, disturbance-prone forests of the eastern 
Cascades, California Cascades and Klamath Provinces should be actively 
managed in a way that reconciles the overlapping goals of spotted owl 
conservation, responding to climate change and restoring dry forest ecological 
structure, composition and processes, including wildfire and other disturbances 
(Noss et al. 2006, Spies et al. 2006, 2010a, Agee and Skinner 2005, Healey et al. 
2008, Mitchell et al. 2009).  Vegetation management of fire-prone forests can 
retain spotted owl habitat on the landscape by altering fire behavior and severity 
(Reinhardt et al. 2008, Haugo et al. 2010, Wiedinmyer and Hurteau 2010) and, if 
carefully and strategically applied, it could be part of a larger disturbance 
management regime for landscapes that attempts to reintegrate the relationship 
between forest vegetation and disturbance regimes, while also anticipating likely 
shifts in future ecosystem processes due to climate. 
 
 . . . Short-term decisions to increase forest ecosystem adaptations to climate-
driven drought stresses may include vegetation management around older 
individual trees to reduce competition for moisture (Wright and Agee 2004, Agee 
and Skinner 2005, Reinhardt et al. 2008, Johnson and Franklin 2009, Haugo et al. 
2010, Littell et al. 2010).  Longer-term strategies may include protecting or 
restoring multiple examples of ecosystems and promoting heterogeneity among 
and within forest stands with the potential for natural adaptation to future (and 
unpredictable) climate changes. 
 
 . . . we continue to recommend that land managers implement a program of 
landscape-scale, science-based adaptive restoration treatments in disturbance 
prone forests that will reconcile the goals of conserving and encouraging spotted 
owl habitat while better enabling forests to: (1) recover from past management 
measures, and (2) respond positively to climate change with resilience (Spies et 
al. 2006, 2010a,b, Millar et al. 2007, Reinhardt et al. 2008, Haugo et al. 2010, 
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Keane et al. 2009, North et al. 2010, Littell et al. 2010, Stephens et al. 2010).  
This should provide more high quality spotted owl habitat sooner and for longer 
into the future which will greatly benefit spotted owl recovery in the long-term. 
 
On Federal lands, the Service continues to support the implementation of the NWFP and 
its associated Standards and Guidelines, as well as the implementation of the recovery 
actions in this Revised Recovery Plan. 

Restoration Forestry Treatment Proposals 
 
Need for Action 
Specific forest stands have been identified that are in need of immediate density management 
thinning to reduce tree density to meet RMP and LSRA objectives.  These stands are overstocked 
and relatively homogenous with simple stand structure, declining growth rates, and closed 
canopies. They lack CWD, understory development and large tree components.  In LSR these 
conditions preclude or delay developing habitat characteristics associated with late-successional 
and old growth forests such as large diameter trees, trees with full crowns and large limbs, large 
standing and down dead trees and understory diversity and complexity.  The BLM has 
determined that management intervention is needed to reverse these trends and accelerate 
developing late-successional habitat components to help meet RMP and LSRA objectives for 
LSR.  The LSRA, with amendments documented in an REO memo dated May 19, 2004 (LSRA 
1999; REO 2004), the Middle Cow Creek and Upper Cow Creek Watershed Analyses, the 
Revised Recovery Plan for the Northern Spotted Owl (NSO 2011), and the Medford District 
RMP provide the management guidance for this land. 

Effective fire suppression has allowed many areas to develop a higher level of stocking of small 
Douglas fir, hardwoods or brush.  This shift in plant species composition and density in some 
areas has generated concerns for long-term forest health (MCWA, p. 34).   In older stands, 
treatments should be conducted to reduce competing vegetation and ladder fuels, remove 
accumulation of small diameter trees, dead fuels, and improve the vigor of existing stands.  This 
could be accomplished in some cases by removing the intermediate canopy through density 
management.  This action would remove ladder fuels and competing young conifers, improve 
forest health, and reduce the risk of crown fires (UCWA, p. 103). 

Understory reduction is proposed to reduce fine fuels in areas where fire suppression or land 
treatments have allowed fuels to accumulate to unacceptable levels.  Treatments include 
mitigating both short and long-term risks of habitat and function loss due to wildfire generally 
associated with fine fuels and larger dead fuels, respectively.  Fine fuels (≤ 3 inches in diameter) 
are the component of the fuel profile that most influences the rate of fire spread, whereas larger 
fuels (> 3 inches in diameter) remain on the site longer and increase the difficulty of fire control 
(LSRA, p. 67).  Additional benefits include: 1.) Accelerating the growth of trees by reducing the 
effects of competition.  This would shorten the period of time needed to large woody structure 
that is a key late-successional forest component.  2.) Manipulating species composition of the 
stand to favor fire resilient trees, retaining hardwoods and conifers appropriate for the Plant 
Association of the stand.  3.) Control stocking for attaining larger trees in both riparian reserves 
and uplands consistent with meeting ACS objectives. 
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Commercial activity treatments would reduce the threat of a running crown fire, enhance 
structural and species diversity, increase functionality of the stands, reduce the rates of 
suppression mortality (except where desired to meet snag and coarse woody components by 
utilizing untreated skip islands), and provide for larger snag sizes at an earlier age (LSRA, pp. 
75-78).  Many stands have associated understories requiring density reduction to mitigate short 
and long-term risks.  The Revised Recovery Plan for the Northern Spotted Owl (NSO, pp. III-13 
-III-14) supports the following: 
  

The Service continues to recommend that active forest management and 
disturbance-based principles be applied throughout the range of the spotted owl 
with the goal of maintaining or restoring forest ecosystem structure, composition 
and processes so they are sustainable and resilient under current and future 
climate conditions in order to provide for long-term conservation of the species  
 
 . . . Federal land managers should apply ecological forestry principles where 
long-term spotted owl recovery will benefit, even if short-term impacts to spotted 
owls may occur (Franklin et al. 2006) to improve the resiliency of the landscape 
in light of threats to spotted owl habitat from climate change and other 
disturbances.  For example, managers should promote spatial heterogeneity within 
patches and local and regional landscapes, restore lost species and structural 
diversity (including hardwoods) within the historical range of variability, and 
restore ecological processes to historical levels and intensities (Franklin et al. 
2002, 2007, Drever et al. 2006, Long 2009).  This includes early-successional 
ecosystems on some forest sites (Swanson et al. 2010, Perry et al. 2011).  Some 
of these management actions may degrade spotted owl habitat in local areas in the 
short-term (Franklin et al. 2006, Spies et al. 2006, 2010a), but may be beneficial 
to spotted owls in the long-term if they reduce future losses of ecosystem 
structure or better incorporate future disturbance events to improve overall forest 
ecosystem resilience to climate change. 
 

Recommended Treatments and Project Design Features  
These treatments propose to apply variable density management to create variable tree spacing.  
Uniform tree spacing would be avoided.  Density reduction is desired throughout the unit with 
legacy tree culturing of super dominant old growth Douglas-fir, ponderosa pine and incense 
cedar.  The latter two species are both thick barked fire resilient and drought tolerant tree species.  
Cultivating fire resilient trees would contribute to their persistence on the landscape for 
maintaining or improving biological diversity.  We are not only interested in short-term gains, 
but long-term benefits to these species as well as the short and long-term benefits of reduced fire 
risks.  Radial thinning around these legacy components would increase individual tree vigor and 
lifespan (Latham and Tappeiner, 2002) and provide opportunities for seedling recruitment into 
the future.  Openings, including openings around these trees from ¼ to ¾ acre in size, would 
provide conditions for regeneration.  Subsequent replanting of fire resilient and drought tolerant 
ponderosa pine and incense cedar may occur to provide for their establishment and long-term 
persistence on the landscape. 

Forested areas in the LSR are experiencing landscape impacts from the aggregated effects of fire 
exclusion and high densities.  The unatural concentration of trees in these overstocked stands tie 
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up available light, water, and nutrients prohibiting an understory from developing.  Undisturbed 
stands exhibit extreme inter-tree competition, simplified stand structures, radically slowed 
growth, and poor crown development.  Overcrowding and predicted drought stress also 
predisposes these stands to the detrimental effects of fire, insects, and diseases (NSO pp. III-20, 
III-23; Shaw et al. 2009).  With the exclusion of fire and other intervening disturbance events, 
ponderosa pine is losing its competitive edge to trees with more shade tolerance.  Drought-
stressed pines are susceptible to loss from competition mortality and insect infestations.  These 
stand-level effects contribute to an overall decline in species diversity on the landscape.  These 
landscape scale effects also reduce the effectiveness of management goals in the LSR.  The 
Recovery Plan (NSO, pp. III-21, 23) suggests:  

Short-term decisions to increase forest ecosystem adaptations to climate-driven 
drought stresses may include vegetation management around older individual 
trees to reduce competition for moisture (Wright and Agee 2004, Agee and 
Skinner 2005, Reinhardt et al. 2008, Johnson and Franklin 2009, Haugo et al. 
2010, Littell et al. 2010).  Longer-term strategies may include protecting or 
restoring multiple examples of ecosystems and promoting heterogeneity among 
and within forest stands with the potential for natural adaptation to future (and 
unpredictable) climate changes . . . Not only do these landscapes not exhibit the 
structure or function that they historically had (Hessburg and Agee 2003, Naficy 
et al. 2010), the shift from fire and drought tolerant species to shade-tolerant 
species is a shift in the opposite direction in terms of forest types that will be most 
resilient to projected future climates. 

Figures 1 and 2 display the current conditions of stands typical in the project area.  Note the lack 
of pine initiating below the shaded overstories of predominantly Douglas-fir. Conditions in 
overstocked stands as seen in Figures 1 and 2 preclude the establishment of shade-intolerant fire 
resilient species.    The deficiency in understory fire resilient species, especially where a suitable 
seed crop exists, points to the need for management intervention.  Fire resilient and drought 
tolerant species are important components to develop and sustain on the landscape for the long-
term in the face of changing climates.  These species are better able to cope with disturbances 
and their presence helps meet long-term goals of landscape resiliency to change. 

 Figure 2. Unit 32-7S, Stand Age 120 (Dead pine) Figure 3. Unit 35-15, Stand Age 70 
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Variable Density Thinning 
Variable density thinning (VDT) is proposed in stands from 30-80 years of age.  These stands are 
primarily even-aged, overstocked, single-storied plantations or even-aged and single-storied as 
the result of fire disturbance.  These stands are dominated by Douglas-fir.  This treatment aims to 
enhance structural and species diversity, and result in a stand containing a variety of stand 
densities for development into late-successional conditions (LSRA, p. 75).  A lower stand 
density reduces competition, accelerating the growth of leave trees, thereby shortening the period 
of time needed to attain large woody structure associated with late-successional forests. 

The unit pictured in Figure 2 illustrates Douglas-fir dominating a south-facing stand where 
ponderosa pine is being systematically excluded from this site and others like it.  Ponderosa pine 
such as these pictured would benefit from radial release by removing Douglas-fir up to 25 inches 
DBH.  This stand currently exhibits decay class 1 and 2 CWD of 342 linear feet/acre. 

Plant ecologist, Fred Hall (2003) writes in his Growth Basal Area Handbook, that:  

• stand density is the major factor affecting rate of diameter growth in stands unaffected by 
insects and diseases; 

• the rate of diameter growth reflects competition and productivity; 

• a decreasing rate of diameter growth is directly related to increasing competition/stand 
density; 

• rate of diameter growth reflects competition independent of crown closure (e.g., a 30% 
crown closure whose dominants are growing 0.8 inches per decade is assumed to be 
under a similar degree of competition as a stand at 100% crown closure with dominants 
growing at the same rate); 

• spacing and thinning studies suggest that diameter growth of 1.0 inches per decade 
indicates highly significant inter-tree competition than does 3.0 inches per decade; 

• competition is not only between trees, but shrubs and herbs can also reduce tree diameter 
growth; 

• diameter growth decreases as basal area increases; and 

• a site can be fully occupied at less than 100% canopy cover. 

Unit 35-15 is an example of a unit in need of a restorative treatment.  Figures 3-6 provide a 
graphic illustration of the stand’s resiliency to different management scenarios.  The Forest 
Vegetation Simulator (FVS) is a modeling tool used to predict forest stand dynamics and future 
stand conditions.  The FVS users guide describes the tool as: “the standard model used by 
various government agencies including the USDA Forest Service, BLM, and USDI Bureau of 
Indian Affairs.  It is also used by state agencies such as the Washington Department of Natural 
Resources and Custer State Park, industry, educational institutions, and private landowners.  
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Forest managers have used FVS extensively to summarize current stand conditions, predict 
future stand conditions under various management alternatives” (Dixon 2002, p. 1). 

The Fire and Fuels Extension (FFE) of FVS predicts the effects of stand development and 
management actions on fuel dynamics, fire behavior, and fire effects.  It also represents the 
effects of fire on stand characteristics and stand development where users can schedule a fire and 
the model computes its intensity and its effects on the stand.  The stand visualization system 
(SVS) was used as the tool to illustrate stand simulations. 

Unit 35-15 exhibits an RD of 1.0 (the extreme upper limits of imminent competition mortality) 
resulting from widespread Douglas-fir occupancy.  Ponderosa pine legacies are dying as a result.  
Drew and Flewelling (1979) caution that “If a stand is allowed to grow for many years within 
the zone of imminent competition-mortality, mortality will occur.”  The threshold for imminent 
stress induced competition mortality is .550 RD.  An SVS simulation was used from modeled 
FVS outputs to illustrate the resilience of the stand to fire with and without management 
intervention (Figures 3-6).  The burning conditions were set equally for each scenario with 
parameters to predict the response of the stand to fire during the height of fire season with 
extreme burning conditions encountered in southern Oregon.  Identical for the scenarios were air 
temperature 90 degrees Fahrenheit, wind speed 15 mph, late fire season (before fall), and very 
dry fuel moisture for all fuels.   

Three scenarios were modeled: no treatment, thin to 40% residual canopy cover, and thin to 60% 
residual canopy cover.  Both treatment scenarios removed Douglas-fir from 8-25 inches DBH to 
culture and protect ponderosa pine legacy components.  The scenario leaving 40% cover 
predicted greater fire resiliency than other scenarios (Figure 5).  In contrast, the no treatment 
scenario responded to fire with a complete denudation of the stand indicating current densities 
are intolerant or not adapted to fire (Figure 3).  The no treatment scenario also exhibited 
competition mortality after growing an additional 5 years (Figure 4).  Most of the mortality from 
competition occurred in the intermediate and suppressed crown classes.  The LSRA asserts that 
snags created as a result of suppression mortality are in the smaller diameter classes and have 
little value, lasting only a short period of time in the stand (LSRA, p. 62).  The scenario retaining 
60% cover saw no improvement in fire resiliency than if left untreated (Figure 6).  Intolerance to 
fire is a condition true in most stands where relative densities remain high. 

 

2015 Current Condition 2015 Untreated Response  
to Fire 

Figure 4. SVS model depicting stand resiliency untreated response to fire. 
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2015 Current Condition 2020 Untreated Response to 
Competition 

Figure 5. SVS model depicting stand resiliency untreated response to competition. 

2015 Treated to 40% Canopy 
Cover 

2016 40% Residual Canopy 
Response to Fire 

Figure 6. SVS model depicting stand resiliency 40% residual canopy response to fire. 

2016 60% Residual Canopy 
Response to Fire 

2015 Treated to 60% Canopy 
Cover 

Figure 7. SVS model depicting stand resiliency 60% residual canopy response to fire. 
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Density Management & Legacy Tree Culturing 
Some stands greater than 80 years of age have similar stand conditions described in the LSRA 
for the mid-seral stands (single canopied, low within-stand diversity) and should be considered 
potential treatment units (LSRA, p. 77).  These stands (listed in Table 1) lack functionality for 
late-successional related species which is more important than stand age and would continue in 
this condition for a long period with the lack of disturbance (LSRA, p. 77).  The Upper Cow 
Creek Watershed Analysis points out that: 

Late successional forests are also defined by forest composition and structure, not just 
stand age class or size of trees.  Some of these features are “large standing dead trees, 
large accumulations of fallen tree boles, and small- and intermediate-sized shade-tolerant 
trees are also important components of late successional forests.  These components and 
other characteristics combine to produce unique habitat and influence ecosystem 
processes” (Franklin, p. 191) (UCWA, p. 49).   

The proposal to enter many stands over 80 years in age and to remove some larger Douglas-fir 
(up to 25 inches DBH) from twice the crown radius of fire resilient species and larger trees 
would benefit stand structure and species composition.  The LSR is exhibiting widespread 
decline of oak species, ponderosa pine, and incense cedar.  Fire adapted species are more drought 
tolerant and more shade-intolerant than Douglas-fir.  Because these species require more sunlight 
for persistent growth and propagation, shade-tolerant Douglas-fir dominating secondary or single 
layers pose a particular problem for retaining fire adapted, drought tolerant species in both the 
short and long-term.  The proportion of fire resilient species on the landscape has diminished 
after several decades of fire exclusion.  Fire exclusion has given Douglas-fir, both a pioneer 
species as well as a better shade persistor, the competitive advantage.  Many understories exhibit 
the remains of manzanita and other shrub species as a result of Douglas-fir proliferation over the 
decades.  California black oak and pine frequently occur together and both have suffered the 
effects of density related competition, including mortality. 

Super dominant Douglas-fir trees are similarly at risk.  Advanced regeneration has dominated 
many stands heightening inter-tree competition and drawing resources from large demand legacy 
overstory structures.  These dominant trees show advanced signs of age including deep bark 
fissures and multi-colored bark with charcoal present.  The deformed and often unique structures 
provide valuable components desired by wildlife species that utilize late-successional habitat.  
Reducing radial competition of trees up to 25 inches DBH from twice the crown radius around 
larger trees would give them a better chance to persist longer on the landscape.  The resources 
necessary for growth (light, nutrients, and water) would become newly available for its 
utilization and continued longevity.   

The unit pictured in Figure 1 provides the evidence of mountain pine beetle and subsequent red 
turpentine beetle attacks mortally overtaking large ponderosa pine within the past year.  
Ponderosa pine is producing less than 1 inch of diameter growth per decade.  At least 1.5 inches 
of tree diameter growth per decade is required to decrease the risk of bark beetle attack (USDA 
1998) and is the threshold for inter-tree competition for ponderosa pine (Cochran 1992). 
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To increase biological diversity at the landscape scale, fire and drought tolerant species would be 
retained, cultured, and favored over Douglas-fir.  Treatments would retain components of 
understory and intermediate trees for complex structural development.  Some larger co-dominant 
and dominant Douglas-fir would be thinned to avoid concentrating tree removal in the 
understory, better distribute thinning across canopy layers and tree classes, create canopy gaps, 
and vary tree sizes and species.  Douglas-fir, the relatively more shade-tolerant species in the 
Project Area, is the dominant tree species.  The proportion of fire resilient and drought tolerant 
ponderosa pine, incense cedar, and oak species is not only fewer, but in active decline across the 
landscape.  Douglas-fir possesses the competitive advantage and presents a significant inter-tree 
competition factor against shade-intolerant tree species and shrubs.  To improve the proportion 
of fire resilient species and improve species diversity, the less represented legacy ponderosa pine 
and incense cedar would be favored for retention over more frequently occurring Douglas-fir.   

Tree culturing can be accomplished by creating gaps around legacy features and structural 
heterogeneity can be accomplished creating openings in dense uniform single stories of Douglas-
fir.  Though the LSRA creates provisions for gaps up to 1.5 acres in size, prescribed gaps would 
be limited in size and scope.  A maximum gap size of 3/4 acre is proposed, would be spatially 
limited to no more than one per acre, and only occur in Dispersal maintain units.  Gaps may be 
inter-planted with fire resilient species as well as incorporated in stands to stimulate a shrub 
component.  Figure 8 provides an example of how a natural gap stimulates tree layering. 

 

Figure 8.  Crown mortality from root rot Figure 9. Response of understory to Figure 7 crown mortality.  The 
pocket. available sunlight stimulated this secondary tree layer. 

 

Hardwoods, snags, and CWD are not prescribed for removal.  Retained live trees and snags 
would reflect the species mix of the original stand, emphasizing retention of the largest trees and 
snags available to provide the unique structure and functions associated with these large old trees 
(RMP, p. 39).  Snags of all decay classes would be left standing to the greatest extent possible 
under standard contractual logging procedures, Best Management Practices, and Occupational 
Safety and Health Administration requirements (RMP, p. D-2).   
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In units where snags or CWD are deficient, a minimum of 10% of each stand would be left 
untreated to provide structural heterogeneity as well as snag recruitment and future CWD.  
Portions of every stand would also be retained that are currently exhibiting or developing into 
structurally complex pieces on their own trajectory without management intervention.  Features 
include preexisting CWD concentrations, pockets of unique or multilayered stand structures, 
areas exhibiting late-successional characteristics, hardwood groves, portions of the stand with 
shrub or oak species development, and other ecological components.  These areas can be folded 
into meeting multipurpose resource objectives that include stream buffers, seeps and springs, 
habitat protection areas, and other exclusions set aside as interdisciplinary defined resource 
interests.  Other set-aside untreated skips can include inoperable areas, hardwood groves, and 
rock outcrops, among other features.  Trees with existing nests or unique structure are prescribed 
for retention as these are ecological components important for late-successional habitats. 

CWD already on the ground would be retained and protected to the greatest extent possible from 
disturbance during treatment (RMP, p. 39).  If CWD that meets RMP size requirements needs to 
be moved, a section of the log would be cut to allow access, instead of moving the entire log to 
avoid disturbance or habitat destruction.  Cull and deformed trees would be reserved.  Large, 
decadent and/or deformed trees would be retained as habitat features and as source material for 
future CWD and snags. 

Understory Reduction 

Need for Action 
Wildfire presents the greatest risk of late-successional habitat loss in this LSR (LSRA, p. 65).  
Changing climatic conditions have increased susceptibility.  The revised spotted owl recovery 
plan (NSO, pp. I-8, III-5-8) addresses this issue with, in part, the following statements: 

• Among the 12 physiographic provinces, the more fire-prone provinces 
(Eastern Washington Cascades and Eastern Oregon Cascades, California 
Cascades, Oregon and California Klamath) scored high on threats from 
ongoing habitat loss as a result of wildfire and the effects of fire exclusion 
on vegetation change (p. I-8). 

• Many researchers believe there is a need to manage forests within an 
increasingly dynamic and unpredictable future that is driven by climate 
change (p. III-5). 

• According to Schafer et al. (2010), “An increase in fire activity is 
expected for all major forest types in Oregon” (emphasis original), and 
areas burned by fire in the Pacific Northwest are likely to increase 
substantially in the coming century (Hessburg et al. 2005, 2007, Kennedy 
and Wimberly 2009, Littell et al. 2009, 2010, Shafer et al. 2010).  Natural 
landscape resilience mechanisms have been decoupled by fire exclusion 
and wildfire suppression activities (Hessburg et al. 2005, Moritz et al. 
2011).  Before the era of management, patchworks of burned and 
recovering vegetation, caused by mostly small and medium-sized fires, 
reduced the likelihood of the largest fires, which usually resulted from 
extreme weather events.  Twentieth century fire suppression eliminated 
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most of these fires, and forest landscapes are now susceptible to large 
wildfires (p. III-6). 

• Drought or hot temperatures during the previous summer have also 
reduced spotted owl recruitment and survival (Franklin et al. 2000, Glenn 
2009).  Drier, warmer summers and drought conditions during the growing 
season strongly influence primary production in forests, food availability, 
and the population sizes of small mammals (p. III-8). 

 
Field examinations by BLM staff have identified 765 acres of understory reduction with 
associated handpiling and handpile-burning to reduce high stand densities.  This action is desired 
to move these dry forest stands along a path to develop and retain the resiliency in the ecosystem 
to adequately respond to environmental changes that may occur.  This is intended to restore the 
inherent forest structure and composition to reintegrate the relationship of vegetation to the 
disturbance regime.  Landscape fire resiliency is an important goal of ecosystem restoration 
efforts to increase the likelihood that spotted owl habitat will persist on the landscape longer and 
develop as part of this fire adapted community instead of risking habitat loss and subsequent 
reduction in owl numbers. 

Wildfire remains a threat to habitat and function loss within the LSR.  Fine fuel levels within the 
LSR are a concern (LSRA, p. 66).  High understory densities have reduced stand vigor and 
resiliency resulting in prolonged development of late-successional forest characteristics.  In 
addition, the high stocking exposes stands in this condition to both the short and long-term risks 
of habitat and function loss associated with both fine and larger dead fuels.  Fine fuels (< 3 
inches in diameter) have the most influence on the rate of fire spread.  Larger fuels increases fire 
intensity, duration, and the probability of crown fires and habitat loss (LSRA, pp. 66-67).   

In addition to the buildup of fuels, fire exclusion has also altered vegetation communities.  
Conifers have encroached into meadows, shrub, and white oak communities.  This has reduced 
overall coverage of these ecological landscape features.  High stocking levels have also reduced 
early-seral open habitat opportunities needed for big game forage, small mammals, migratory 
birds and raptors.  There is a need to reduce the number of trees per acre to levels that would 
improve stand resiliency, restore vegetation communities, increase forest stand diversity, and 
accelerate late-successional forest development. 

Objectives 
Dense, uniform stands would be the primary focus for manipulating vegetation to provide the 
structural conditions associated with late-successional habitat.  Because larger fuels are less an 
important risk management consideration, since the largest fuels provide important late-
successional habitat components of snags and CWD, the size in consideration for management 
ranges from zero to eight inches in diameter.  Vegetation over this diameter generally have 
higher canopy base heights (canopy distance to ground fire) and, after treatment, the newly 
available growing space would provide desired residuals the pathway for growing into large 
woody structure desirable in late-successional habitat.   

Project Description and Design Features 
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Understory Reduction 
The BLM proposes to reduce dense understories in up to 765 acres of natural stands (from 50-
140 years old) over the next three to five years.  Currently, these stands have 200-2,000 trees per 
acre.  Stands would be thinned to approximately 90-190 trees per acre.  The proposed action 
would retain all trees greater than eight inches DBH.  Thinning would be completed with use of 
chainsaws and hand tools.  No heavy machinery would be used.  Spacing of trees in the unit 
would average 18 feet with a ±25% variation.  A minimum of 10% of the project area would 
remain untreated and no treatment riparian buffers would be retained for diversity.  To further 
increase unit diversity, understory reduction gaps described below may be created within the 
units.  Structural diversity would be encouraged by leaving trees with forked or broken tops, 
branchy, open grown trees and other trees with unusual form or structure.   Species diversity 
would be maintained or enhanced by favoring minor tree species including pine species, cedar, 
oak species, and other hardwoods >8 inches DBH. 

In stands over 80 years old, where ponderosa pine are dominant in the overstory, 
the density of understory vegetation within a 30-100 foot radius of the overstory 
pine would be reduced to allow for the initiation of ponderosa pine regeneration 
by either planting or natural seeding. (UCWA, p. 102) 
 
Overstocked stands and stands with remnant pines over dense Douglas-fir saplings 
and poles should be examined as a high priority for commercial or non-commercial 
density management treatments to improve forest health and reduce abnormally high 
fuel loadings. (MCWA, p. 72) 

 
Understory removal to create gaps may be incorporated into fuels reduction treatments to protect 
and release legacy pine and cedar in stands of all ages.  Removing understory vegetation (< 8 
inch DBH) at a 1/4 to 3/4 acre in size (50-100 feet radius) would allow these areas to be planted 
with fire resilient species or naturally regenerated with shrubs, an important successional 
component in the ecosystem. 
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Table 1. ORGANON Growth and Yield Modeling Data 

TRS  
Key # Unit # Unit 

Acres Age 
Basal area  
BEFORE 
treatment 

Basal area 
AFTER 
treatment 

Quadratic 
Mean 
Diameter 

TPA >20 
inches 
DBH 

Average 
diameter in 20 
years without 
treatment 

Average diameter 
immediately 
AFTER thinning 

Average 
diameter 20 
years AFTER 
thinning 

Relative 
density 
BEFORE 
treatment 

Relative 
density 
AFTER 
treatment 

%  
Crown closure 
BEFORE 
treatment 

%  
Crown closure 
AFTER 
treatment 

Dominant 
Tree Dia. 
Growth/ 
Decade (in.) 

DC 1 & 2 
Snags/Ac 
≥ 20” dbh 
& ≥ 50’ ht 

CWD 
% 
Cover 

CWD 
ROD 
ft/ac 

31S-3W-19 
130004 19-4A* 8 100 Understory Reduction: Manage fuels associated short and long-term risks, create stand structure, & improve vigor to reduce crown fire potential (Reduces 0-7.9” DBH size stems to approx. 20x20’ ±25% conifer and 40x40’ HW spacing / Handpile / Handpile-

Burn).  See 35-5A & 35-1 for estimated modeling results 
31S-3W-19 
165229 19-23* 2 100 Understory Reduction: Manage fuels associated short and long-term risks, create stand structure, & improve vigor to reduce crown fire potential (Reduces 0-7.9” DBH size stems to approx. 20x20’ ±25% conifer and 40x40’ HW spacing / Handpile / Handpile-

Burn).  See 35-5A & 35-1 for estimated modeling results 
31S-4W-21 
130022 21-2 7 80 340 209 14.5 38 17.0 15.0 17.2 1.02 0.62 85 67 1.80 0 - -  - -  

31S-4W-25 
130312 25-1A* 3 90 Understory Reduction: Manage fuels associated short and long-term risks, create stand structure, & improve vigor to reduce crown fire potential (Reduces 0-7.9” DBH size stems to approx. 20x20’ ±25% conifer and 40x40’ HW spacing / Handpile / Handpile-

Burn).  See 35-5A & 35-1 for estimated modeling results 
31S-4W-25 
130042B 25-1B† 13 100 346 205 17.5 50 20.2 20.8 23.3 0.96 0.53 81 55 1.53 0 3.1 0 

31S-4W-25 
130045 25-4A* 1 80 Understory Reduction: Manage fuels associated short and long-term risks, create stand structure, & improve vigor to reduce crown fire potential (Reduces 0-7.9” DBH size stems to approx. 20x20’ ±25% conifer and 40x40’ HW spacing / Handpile / Handpile-

Burn).  See 35-5A & 35-1 for estimated modeling results 
31S-4W-25 
132466 25-37† 12 80 271 207 16.1 36 18.5 16.6 19.0 0.78 0.59 74 63 1.98 0 0.8 68 

31S-4W-26 
130056 26-1† 22 60 220 203 13.7 16 16.3 13.7 16.3 0.67 0.65 66 65 2.13 0 3.4 114 

31S-4W-26 
130056 26-1B† 13 90 366 148 16.4 61 21.6 18.4 22.0 1.04 0.40 84 43 1.71 0 1.6 0 

31S-4W-26 
130058 26-3† 13 70 333 225 17.0 48 19.3 21.1 23.4 0.94 0.58 81 63 1.73 0 4.9 342 

31S-4W-29 
130070 29-1† 24 60 256 213 17.0 37 19.8 18.0 20.8 0.72 0.58 72 63 1.70 2 - - - - 

31S-4W-31 
130081 31-3† 45 80 370 268 11.3 37 15.2 12.4 15.5 1.22 0.85 88 74 1.49 0 - -  - -  

31S-4W-31 
132439 31-20 13 90 257 189 11.1 26 14.0 11.4 14.0 0.85 0.62 78 65 1.58 0 4.5 547 

31S-4W-32 
134445 32-7N† 0.3 110 340 240 21.5 61 23.0 26.9 28.7 0.87 0.56 80 63 1.40 0 - -  - -  

31S-4W-32 
134445 32-7S† 3 100 260 240 23.8 50 24.7 29.7 31.0 0.66 0.56 56 48 PP 0.70 

DF 1.80 5.1 - -  - -  

31S-4W-33 
130094 33-4 17 130 298 260 15.2 53 18.2 15.5 18.5 0.88 0.76 71 63 0.86 13 - - - - 

31S-4W-34 
130096 34-1 12 100 310 226 18.3 55 20.3 20.3 22.5 0.84 0.59 78 65 1.45 0 - -  - -  

31S-4W-35 
132485 35-1* 21 90 280 271 9.1 26 11.5 11.3 13.2 1.01 0.89 80 76 1.30 0 - -  - -  

31S-4W-35 
132485 35-1F† 4 80 202 

67 (within 
LTC prism 
plot) 

15.6 12 17.3 31.5 (within LTC 
prism plot) 34.5 0.59 

0.15 (within 
LTC prism 
plot) 

64 20 (within LTC 
prism plot) 2.20 0 - -  - -  

31S-4W-35 
130103 35-5*† 7 100 198 175 11.5 21 13.4 11.5 13.4 0.65 0.58 66 60 1.13 2 - -  - -  

31S-4W-35 
130103A 35-5A* 2 80 218 214 10.3 22 12.0 11.0 12.8 0.75 0.72 71 69 1.15 0 - -  - -  

31S-4W-35 
132485 35-15† 23 70 370 124 14.7 45 17.3 16.4 18.9 1.10 0.35 87 45 2.37 4.7 3.0 342 

32S-4W-03 
130312 3-1 6 80 320 220 16.0 53 18.0 18.7 21.0 0.92 0.60 82 66 1.40 0 - -  - -  

32S-4W-03 
130312 3-1A* 53 80 Understory Reduction: Manage fuels associated short and long-term risks, create stand structure, & improve vigor to reduce crown fire potential (Reduces 0-7.9” DBH size stems to approx. 20x20’ ±25% conifer and 40x40’ HW spacing / Handpile / Handpile-

Burn).  See 35-5A & 35-1 for estimated modeling results 
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TRS  
Key # Unit # Unit 

Acres Age 
Basal area  
BEFORE 
treatment 

Basal area 
AFTER 
treatment 

Quadratic 
Mean 
Diameter 

TPA >20 
inches 
DBH 

Average 
diameter in 20 
years without 
treatment 

Average diameter 
immediately 
AFTER thinning 

Average 
diameter 20 
years AFTER 
thinning 

Relative 
density 
BEFORE 
treatment 

Relative 
density 
AFTER 
treatment 

%  
Crown closure 
BEFORE 
treatment 

%  
Crown closure 
AFTER 
treatment 

Dominant 
Tree Dia. 
Growth/ 
Decade (in.) 

DC 1 & 2 
Snags/Ac 
≥ 20” dbh 
& ≥ 50’ ht 

CWD 
% 
Cover 

CWD 
ROD 
ft/ac 

32S-4W-09 
133291 9-19† 9 60 253 213 16.9 32 21.1 17.6 21.7 0.71 0.59 70 62 2.50 0 3.4 0 

32S-4W-09 
133294 9-22† 7 60 253 213 16.9 32 21.1 17.6 21.7 0.71 0.59 70 62 2.50 0 3.4 0 

32S-4W-09 
133951 9-24† 6 130 298 254 15.2 53 18.2 15.6 18.7 0.88 0.74 71 62 0.86 13 - - - - 

32S-4W-09 
164984 9-26† 4 60 196 140 11.1 33 15.1 12.2 16.1 0.65 0.55 72 66 2.45 0 3.7 342 

32S-4W-11 
130357 11-1† 16 80 280 242 21.5 62 23.6 22.1 24.3 0.72 0.61 70 63 1.83 28  

8-11” - -  - -  

32S-4W-11 
130361 11-6 38 70 239 193 15.6 27 17.7 16.1 18.3 0.69 0.55 74 65 1.28 3 

16-40+” 5 171 

32S-4W-11 
133434 11-22 13 80 267 210 13.5 46 16.4 14.3 17.2 0.82 0.63 76 65 1.52 0 3.6 0 

32S-4W-11 
133437 11-25† 5 60 286 220 16.3 64 19.7 19.9 22.9 0.82 0.58 76 62 1.55 16 

12-15” - - - -  

32S-4W-11 
133438 11-26† 18 80 340 217 15.0 41 17.0 16.5 18.4 1.00 0.61 84 66 2.07  - -  - -  

32S-4W-11 
133972 11-34 2 80 277 193 15.1 20 16.7 17.7 19.7 0.81 0.53 80 65 1.20  5 342 

32S-4W-13 
130378 13-4† 17 70 300 193 8.3 19 10.3 9.4 11.2 1.12 0.64 90 72 2.40 11 

12-15” - -  - -  

32S-4W-13 
164965 13-37† 26 70 232 175 10.0 82 12.6 10.8 13.2 0.80 0.59 78 65 1.87 2 

24-40+” - -  - -  

32S-4W-14 
130390 14-3† 10 80 340 217 15.0 41 17.0 16.5 18.4 1.00 0.61 84 66 1.40  1.9 114 

32S-4W-15 
133301 15-19 6 80 258 202 15.9 24 17.7 16.7 18.6 0.74 0.57 73 63 1.17 0 6.1 0 

32S-4W-17 
130407 

17-1* 
17-1A* 
17-1D* 

86 90 Understory Reduction: Manage fuels associated short and long-term risks, create stand structure, & 
Burn).  See 35-5A & 35-1 for estimated modeling results 

improve vigor to reduce crown fire potential (Reduces 0-7.9” DBH size stems to approx. 20x20’ ±25% conifer and 40x40’ HW spacing / Handpile / Handpile-

32S-4W-17 
130407B 17-1B† 8 80 265 198 10.4 32 13.1 11.8 14.3 0.90 0.64 78 64 2.85 0 - - - - 

32S-4W-17 
130410 17-4† 20 60 270 221 10.6 20 13.5 10.6 (includes 150 

TPA <8”) 13.3  0.91 0.75 83 75 2.30 15 
8-11” - -  - -  

32S-4W-23 
130430 23-8 31 80 249 154 11.0 14 13.2 11.2 13.5 0.83 0.57 81 66 - -  5 

12-15” 6.4 0 

32S-5W-01 
130528 

1-1† 
Tractor 9 80 258 112 14.5 12 16.2 15.0 17.3 0.77 0.33 78 45 1.63 0 2.2 114 

32S-5W-01 
130528 

1-1† 
Cable 33 70 256 165 18.6 23 20.4 25.3 27.4 0.69 0.40 69 45 2.70 15 

8-11” 3.9 205 

Data includes the full range of conifer and hardwood species of diameters 0.1 inches and greater 
REO exemption for treating stands > 80 years old and/or as noted below: 
* Understory Reduction 
† REO Request for Exemption for > 20” DBH (individual tree culturing - removal of DF competitors < 25” DBH from within 2x the crown radius of larger dominant trees); 

 

 



 

23 

S  
Key # Unit # Unit 

Acres Age 
BA/AC  
BEFORE 
treatment 

BA/AC 
AFTER 
treatment 

QMD 
BEFORE 
treatment 

QMD 
AFTER 
treatment 

TPA >20 
inches DBH 
BEFORE 
treatment 

TPA >20 
inches DBH 
AFTER 
treatment 

Relative 
density 
BEFORE 
treatment 

Relative 
density 
AFTER 
treatment 

%  
Crown closure 
BEFORE 
treatment 

%  
Crown closure 
AFTER 
treatment 

Dominant 
Tree Dia. 
Growth/ 
Decade (in.) 

DC 1 & 2 
Snags/Ac 
≥ 20” dbh 
& ≥ 50’ ht 

CWD 
% 
Cover 

CWD 
ROD 
ft/ac 

TPA 
removed 
from 20-
25” DBH 

% Trees 
removed 
from 20-
25” DBH 

31S-3W-19 
130004 19-4A 8 100 Understory Reduction: Manage fuels associated short and long-term risks, create stand structure, & 

Burn).  See 35-5A & 35-1 for estimated modeling results 
improve vigor to reduce crown fire potential (Reduces 0-7.9” DBH size stems to approx. 20x20’ ±25% conifer and 40x40’ HW spacing / Handpile / Handpile-

31S-3W-19 
165229 19-23 2 100 Understory Reduction: Manage fuels associated short and long-term risks, create stand structure, & 

Burn).  See 35-5A & 35-1 for estimated modeling results 
improve vigor to reduce crown fire potential (Reduces 0-7.9” DBH size stems to approx. 20x20’ ±25% conifer and 40x40’ HW spacing / Handpile / Handpile-

31S-4W-21 
130022 21-2 7 120 322 238 14.6 18.1 38 38 0.96 0.56 80 67 1.80 5.4  

>16” - - - - 0 0 

31S-4W-25 
130042A 25-1A 3 90 Understory Reduction: Manage fuels associated short and long-term risks, create stand structure, & 

Burn).  See 35-5A & 35-1 for estimated modeling results 
improve vigor to reduce crown fire potential (Reduces 0-7.9” DBH size stems to approx. 20x20’ ±25% conifer and 40x40’ HW spacing / Handpile / Handpile-

31S-4W-25 
130042B 25-1B† 4 100 346 267 17.5 19.1 50 48 0.96 0.61 81 55 1.53 0 3.1 0 1.5 3% 

31S-4W-25 
130042A 25-4A 1 80 Understory Reduction: Manage fuels associated short and long-term risks, create stand structure, & 

Burn).  See 35-5A & 35-1 for estimated modeling results 
improve vigor to reduce crown fire potential (Reduces 0-7.9” DBH size stems to approx. 20x20’ ±25% conifer and 40x40’ HW spacing / Handpile / Handpile-

31S-4W-25/26 
132466 25-37† 12 80 271 160 16.1 25.4 40 39 0.78 0.32 74 63 1.98 1.1 

>16” 0.8 68 0.8 2% 

31S-4W-26 
130056 26-1† 22 60 220 178 13.7 24.6 39 38 0.67 0.36 66 65 2.13 0.3 

>16” 3.4 114 0.7 2% 

31S-4W-26 
130056 26-1B† 13 90 366 193 16.4 28.4 46 42 1.04 0.36 84 43 1.71 0.8 

>16” 1.6 0 4.3 9.5% 

31S-4W-26 
130058 26-3†* 1 70 297 220 16.1 16.8 47 39 0.74 0.54 81 63 1.73 0 4.9 342 7 15% 

31S-4W-26 
130058 26-3A†* 2 70 297 224 16.0 16.1 47 32 0.74 0.56 81 63 1.73 0 4.9 342 10 11% 

31S-4W-26 
130058 26-3B†* 10 70 297 260 16.1 16.0 47 38 0.74 0.65 81 63 1.73 0 4.9 342 5.1 11% 

31S-4W-29 
130070 29-1†* 24 60 256 283 17.0 17.3 41 39 0.72 0.68 72 63 1.70 2 - - - - 2.2 5.4% 

31S-4W-31 
130081 31-3† 61 80 370 158 11.3 21.8 45 37 1.22 0.34 88 74 1.49 1.6 

>16” - -  - -  0.13 0.4% 

31S-4W-32 
134445 

32-7N† 
See photo 0.3 110 340 242 21.5 22.0 58 48 0.87 0.52 80 63 1.40 0 - -  - -  10 21% 

31S-4W-32 
134445 32-7S† 3 100 260 232 23.8 24.8 50 49 0.66 0.47 56 48 PP 0.70 

DF 1.80 5.1 - -  - -  0.7 1.3% 

31S-4W-33 
130094 33-4 13 130 298 153 15.2 21.5 32 32 0.88 0.33 71 63 2.20 0 - -  - -  0 0 

31S-4W-34 
130096 34-1 10 100 310 173 18.3 21.0 48 48 0.84 0.38 78 65 1.45 0 - -  - -  0 0 

31S-4W-35 
132485 35-1F† 3 80 202 273 15.3 16.6 32 31 0.80 0.72 70 62 2.20 0 - -  - -  1 3.1% 

31S-4W-35 
130103 35-5*† 7 100 198 197 11.5 26.6 54 48 0.65 0.38 66 60 1.13 2 - -  - -  6 11% 

31S-4W-35 
132485 35-15† 23 70 370 180 14.7 18.7 34 33 1.10 0.42 87 45 2.37 4.7 3.0 342 0.8 2.4% 

32S-4W-03 
133291 3-1 5 80 320 174 16.0 21.4 48 48 0.92 0.38 82 66 1.40 0 - - - - 0 0 

32S-4W-03 
133291A 3-1A 53 80 Understory Reduction: Manage fuels associated short and long-term risks, create stand structure, & 

Burn).  See 35-5A & 35-1 for estimated modeling results 
improve vigor to reduce crown fire potential (Reduces 0-7.9” DBH size stems to approx. 20x20’ ±25% conifer and 40x40’ HW spacing / Handpile / Handpile-

32S-4W-09 
133951 9-24† 5 130 298 281 15.2 27.7 62 58 0.88 0.53 71 62 0.86 13 - - - - 4 6% 

32S-4W-11 
130357 11-1†* 16 80 305 252 15.2 17.9 47 44 0.90 0.60 78 69 1.83 28  

8-11” - -  - -  1.25 2.8% 
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S  
Key # Unit # Unit 

Acres Age 
BA/AC  
BEFORE 
treatment 

BA/AC 
AFTER 
treatment 

QMD 
BEFORE 
treatment 

QMD 
AFTER 
treatment 

TPA >20 
inches DBH 
BEFORE 
treatment 

TPA >20 
inches DBH 
AFTER 
treatment 

Relative 
density 
BEFORE 
treatment 

Relative 
density 
AFTER 
treatment 

%  
Crown closure 
BEFORE 
treatment 

%  
Crown closure 
AFTER 
treatment 

Dominant 
Tree Dia. 
Growth/ 
Decade (in.) 

DC 1 & 2 
Snags/Ac 
≥ 20” dbh 
& ≥ 50’ ht 

CWD 
% 
Cover 

CWD 
ROD 
ft/ac 

TPA 
removed 
from 20-
25” DBH 

% Trees 
removed 
from 20-
25” DBH 

32S-4W-11 
130361 11-6†* 38 80 239 172 15.6 15.3 27 27 0.69 0.44 74 63 1.28 3  

16-40+” 5 171 0 0 

32S-4W-11 
133437 11-25† 5 60 286 199 16.3 21.2 54 54 0.82 0.43 76 62 1.55 16 

12-15” - - - -  0.4 0.7% 

32S-4W-11 
133438 11-26† 18 80 340 195 15.0 22.0 47 47 1.00 0.42 84 66 2.07 1 

>16” - -  - -  0.2 0.4% 

32S-4W-13 
130378 13-4† 17 70 300 256 8.3 10.7 34 32 1.12 0.78 90 72 2.40 2 

>16” - -  - -  1.5 4.4% 

32S-4W-13 
164965 13-37† 26 70 232 159 10.0 19.1 40 40 0.80 0.36 78 65 1.87 2 

24-40+” - -  - -  0.3 0.8% 

32S-4W-14 
130390 14-3† 10 80 340 188 15.0 25.0 42 41 1.00 0.38 84 66 1.40 1 

>16” 1.9 114 0.4 1% 

32S-4W-15 
133301 15-19†* 5 80 258 183 15.0 15.7 21 18 0.74 0.46 73 63 1.17 0 6.1 0 3 14% 

32S-4W-17 
130407 

17-1 
17-1A 
17-1D 

86 90 Understory Reduction: Manage fuels associated short and long-term risks, create stand structure, & improve vigor to reduce crown fire potential (Reduces 0-7.9” DBH size stems to approx. 20x20’ ±25% conifer and 40x40’ HW spacing / Handpile / Handpile-
Burn).  See 35-5A & 35-1 for estimated modeling results 

32S-4W-17 
130407B 17-1B† 8 80 265 164 10.4 11.8 20 20 0.90 0.48 78 64 2.85 1 

>16” - - - - 0.1 0.6% 

32S-4W-17 
130410 17-4† 20 60 270 205 10.6 11.2 19 19 0.91 0.61 83 75 2.30 15 

8-11” - -  - -  0.1 0.6% 

32S-5W-01 
130528 1-1c† 9 80 258 112 14.5 15.0 12 12 0.77 0.33 78 45 1.63 0 2.2 114 0.2 1.9% 

32S-5W-01 
130528 1-1† 39 70 256 128 18.6 24.0 23 23 0.69 0.26 69 45 2.70 1 

>16” 3.9 205 0.5 2% 

32S-5W-01 
130528 1-1b† 20 70 256 104 18.6 28.0 16 16 0.69 0.20 69 45 2.70 0 3.9 205 0.5 2.8% 

† Request for exemption to remove 20-25” DBH trees from within 2x the crown radius of larger dominant trees 
* Request for exemption to remove 20-25” DBH trees to create gaps 1/5-1/2 acre in size for structural variability 
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Appendix 1. Examples of Stand Conditions 

Desired Future Conditions 
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Post Treatment Landscape 
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Legacy Tree Culturing Candidate Trees 
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Variable Density Thinning 

 

 

Understory Reduction 
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Unit 19-4B 
 

Unit 11-25 
 

Unit 23-2 
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Density Management 

 

 

 

Unit 14-3 
 

Unit 21-2 
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Unit 26-1 
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