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Introduction 
The Sweet Home Ranger District of the Willamette National Forest is proposing the Toll Joe 

Project which includes approximately 954 acres of commercial timber harvest, 139 acres of hazardous 
fuel reduction, and about 4 miles of road access as described below:   

Commercial Timber Harvest 
• Commercial thinning using variations in thinning intensities on about 910 acres to increase 

complexity both within and between stands in Matrix, Riparian Reserves, and the South 
Santiam Late-Successional Reserve. Ninety-five of these acres are in two plantations (45 and 
47 years old) in the Three Creeks Old Growth Grove located within the South Santiam Late 
Successional Reserve.  Thinning these two stands would require a Forest Plan amendment.  

• Introducing about 24 acres of gaps into commercially-thinned stands to increase stand 
complexity by providing variations in stand densities within and among stands and allowing 
for understory development.  Gaps range in size from 1/

10 to ½ acre in size.  
• Regenerating approximately 20 acres in five-acre patch cuts leaving reserve trees.  Three of 

these five-acre cuts are in a 98 year old stand and one is in a 91 year old stand.  Both stands 
have reached culmination of mean annual increment as required by the Forest Plan and all four 
units are within Matrix/Scenic management allocations which allow maximum opening sizes 
of 5-acres.  

Hazardous Fuel Reduction 
• Reduction of hazardous fuels within 200 feet of Highway 20 (on the north side of the Highway 

in Matrix allocations) from Road 2047 to the eastern edge of the project area including:  a) 
ground and ladder fuel treatments on about 95 acres and b) ground, ladder and canopy fuel 
treatments on approximately 44 acres.  Canopy fuel treatments consist of commercial thinning 
leaving 60-110 trees per acre or 80-100 trees per acre.  Canopy fuel treatments occur in 
portions of thinning units that fall within 200 feet of Highway 20.  Treatments are prescribed 
similarly to the rest of the unit with respect to thinning intensities and no-harvest stream 
buffers. No ground and ladder fuel treatments would occur in Riparian Reserves.   

Access Development 
• Construction of about 1.3 miles of temporary roads and reopening of about 2.7 miles of non-

system spur roads to access harvest units.   
 

For more details of the proposed action, see the “Proposed Action and Alternatives” section of this 
document.  

This environmental assessment (EA) was prepared to determine whether implementation of the 
proposed activities may significantly affect the quality of the human environment and thereby require 
the preparation of an environmental impact statement. By preparing this EA, we are fulfilling agency 
policy and direction to comply with the National Environmental Policy Act (NEPA).  
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Location and Size of the Project Area 

The Toll Joe Project Area is located on the Sweet Home Ranger District of the Willamette 
National Forest in western Oregon (Figure 1).  It lies about 30 miles east of the City of Sweet Home on 
the west side of the Cascade Mountains.   

The legal description of the project area is T13S, R4E, Section 36; T13S, R5E, Sections 26, 28, 
31-36; T13S, R6E, Section 31; T14S, R4E, Sections 1, 12 and 13; T14S, R5E, Sections 1-24, 27-29; 
and T14S, R6E, Sections 6, 7, 8, 17 and 18, Willamette Meridian. 

 

 
 

  

Figure 1:  Vicinity Map 
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The project area (shown in purple in Figure 2 below) encompasses about 22,000 acres of the 
southwestern portion of the 102,000-acre South Santiam 5th field watershed.  The project area 
includes Sevenmile Creek and the southern portion of Sheep Creek 6th field subwatersheds. 
 

 
Figure 2:  Location of Project Area within 5th Field Watershed  
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Planning and Management Direction 

Planning for this project was done in accordance with National Environmental Policy Act (NEPA) 
of 1969 and other relevant Federal and state laws and regulations (see Appendix F).  Procedures 
described in the Council of Environmental Quality’s implementing regulations for NEPA (Title 40; 
CFR Parts 1500-1508) were used to ensure compliance with NEPA.  

To avoid duplication of analysis that has already been completed, this document is tiered to and 
relies upon the analysis in:   

• The 1990 Final Environmental Impact Statement (FEIS) and Record of Decision (ROD) for 
the Willamette National Forest Land and Resource Management Plan (hereafter referred to as 
the Forest Plan) (USDA, 1990)  

• All subsequent NEPA analyses for plan amendments including the Final Supplemental 
Environmental Impact Statement on the Management of Habitat for Late-Successional and 
Old-Growth Forest Related Species within the Range of the Northern Spotted Owl also 
referred to as the NW Forest Plan (USDA and USDI, 1994).  

The Forest Plan, as amended, combines the forest-level strategy for managing land and resources 
on the forest with the Northwest Forest Plan’s regional strategy for managing old-growth and late-
successional forest ecosystems on federal lands. The plan provides resource management direction, 
defines various management areas, and outlines standards and guidelines under which lands and 
resources administered by the Willamette National Forest are managed.    

Management Direction     
Management Allocations:  Figure 3 illustrates the arrangement of various management allocations 

(MA’s) within the project area.  Table 1 which follows lists the various MA’s; displays the sizes of 
each area within the project boundaries; and identifies the MA’s where management activities are 
being proposed with this project.  

Figure 4 shows other management considerations within the project area:  Inventoried Roadless 
Areas, Wild and Scenic Eligible River Corridors and Wilderness. 

The U.S. Fish and Wildlife Service has designated Critical Habitat across the range of the northern 
spotted owl. The physical and biological features (referred to as the primary constituent elements) that 
support nesting, roosting, foraging, and dispersal are essential to the conservation of the species 
(USDI, 2012).  All proposed units except 26, 28 and 43 are partially or entirely within the Western 
Cascades South Critical Habitat Unit, and management proposals have been reviewed with respective 
agencies (see Figure 5). 
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Figure 3:  Management Allocations
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 Figure 4:  Inventoried Roadless, Wild and Scenic River Corridor, and nearby Wilderness 
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Furthermore, a 1992 Implementation Guide for the Santiam Wagon Road SIA identified the 
following as acceptable practices:  1) wildlife habitat improvement for threatened and endangered 
species if consistent with SIA objectives and 2) cutting and removal of vegetation to provide for the 
safety of users and to attain the SIA desired future condition (USDA, 1992).   

Studies have shown that there is “strong evidence that thinning initiates and promotes tree 
regeneration, shrub growth, and the development of multi-storied stands even when the treatments 
focused mainly on management of overstory/crop tree density and spacing (Bailey and Tappeiner, 
1998).  Treatments designed to purposely favor legacy structures (large remnant trees, snags, and 
downed wood) and/or overstory hardwoods would further hasten development of old-growth forest 
characteristics” desired in Late-Successional Reserves. 
 
Riparian Reserves 

Riparian Reserves are areas where 
riparian-dependent species receive 
primary emphasis and also serve as 
dispersal habitat for certain terrestrial 
species (NW Forest Plan, p. A-5).   
They are a component of the Aquatic 
Conservation Strategy which was 
developed to restore and maintain the 
long-term ecological health of 
watersheds and aquatic ecosystems.  

Desired Condition - The desired 
condition within Riparian Reserves 
includes:  large conifers (NW Forest Plan, p. 31); complex habitat structure representative of that 
which would result from natural disturbance patterns; diverse species composition; snags and logs on 

the forest floor (NW Forest Plan, p. B-2) and large 
wood for streams (Figure 9).   

Current Condition - Approximately 15% of the 
Riparian Reserves in the project area were 
previously harvested.  These young, densely-
stocked, even-aged managed stands are in the stem 
exclusion stage (Oliver and Larson, 1990) and show 
very little of the diversity or complexity that is 
desired in the Riparian Reserves (Figure 10).  Stand 
conditions are similar to those described for the 
LSR above. 

Why consider taking action? - The goal in 
Riparian Reserves is to develop stands with 

increased complexity in terms of canopy structure and species diversity (USDA, 1994, p. B-11).  The 

Figure 10:  Example of Current Conditions in 
Riparian Reserves  in Young Managed Stands 

Figure 9:  Desired Conditions in Riparian Reserves 
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increase human activity and can also contribute to increased risk of human fire ignitions.  
Consequently there is an increased potential for high intensity wildfire activity that would be difficult 
to suppress.  

 
 
Why consider taking action? - Given the traffic on the highway, there is an elevated risk of 

human-caused fire starts.  District records show that between 1970 and 2010 there have been about 45 
fire starts in the project area with seven of those occurring directly adjacent to Highway 20 (Figure 
13).  There have also been two large human-caused fires in the area:  a 600 acre fire in 1936 and a 
3,000 acre fire in 1911.   

In addition, this area is moderately departed from the natural fire regime. Furthermore research 
suggests that climate-driven fire risk may increase on the west-side of the Cascades in moist forests 
(Littell et al., 2010), and Shafer et al. (2010) expect fire activity to increase in all forest types in 
Oregon.   

Evidence suggests that: a) ground fuel treatments help reduce flame lengths, making fire control 
easier; b) ladder fuel treatments mean that flame lengths would have to be longer in order to cause 
torching in tree crowns; and c) canopy fuel treatments reduce the likelihood of sustaining crown fires 
that get into tree canopies.  The various fuel treatments could provide wildland firefighters anchor 
points for indirect firefighting techniques while providing treated areas within and adjacent to the 
highway corridor for safer and more effective fire protection of the area. 
  

Figure 13:  Fire Regime Condition Class and Fire Start History 
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Desired Condition - Stands in the Matrix-General Forest and Matrix-Scenic Allocations are 

managed to maintain vigor and growth using stand treatments including commercial thinning and 
protection from insects, disease and damage (Forest Plan, MA 14a DFC and FW 255). 

Current Condition - Stands are densely-stocked and are considered to be in the stem-exclusion 
stage (Oliver and Larson, 1990). As inter-tree competition for light, water and nutrients increases, 
growth rates slow.  The stands become less vigorous and more susceptible to insects and diseases.   

Why consider taking action? - There is direction in the Forest Plan “to enhance the amount of 
timber in the future through increased growth rates and by reducing losses from fire, insects and 
diseases (Forest Plan, p. IV-5).”  Healthy, vigorous stands are more resilient to insects and diseases 
and other disturbances; therefore taking action to improve stand health and vigor helps to achieve the 
goals of the Forest Plan. 

 
  

 
Desired condition - The NW Forest Plan, which amended the Willamette Forest Plan, recognized 

the need for a sustainable supply of timber and other forest products that help maintain the stability of 
local and regional economies and contribute valuable resources to the national economy, on a 
predictable and long-term basis” (NW Forest Plan, p. 26).  The amended Forest Plan has a goal to 
produce an optimum and sustainable yield of timber, based on growth potential of the land, which is 
compatible with multiple use objectives and meets environmental requirements for soil, water, air and 
wildlife habitat quality (USDA, 1990).  Matrix lands were set aside in the NW Forest Plan to be areas 
where most timber harvest and other silvicultural activities are conducted (NW Forest Plan, p. C-39).   

Current condition - The Allowable Sale Quantity (ASQ) for the Willamette National Forest is set 
forth in the 1990 Land and Resource Management Plan as required by the National Forest 
Management Act of 1976.  Sweet Home Ranger District is slated to contribute approximately 8 million 
board feet (MMBF) annually to the Willamette National Forest goal.   

Why consider taking action? - A strategic goal of the Forest Service is to provide and sustain 
benefits to the American people. To accomplish this goal, one objective is to provide a reliable supply 
of forest products over time consistent with achieving the desired conditions on National Forest 
System (NFS) lands.   

Providing a predictable supply of wood products to local communities helps maintain 
infrastructure and processing capacity in local communities.  It also provides stability to local and 
regional economies on a predictable and long-term basis. 

  

3. Improve stand health and vigor in Matrix Allocations. 
 

4. Contribute wood products to local markets in Matrix Allocations. 
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Public Involvement and Tribal Consultation 

The Forest Service consulted the following individuals, Federal, State, tribal, and local agencies 
during the development of this EA: 

Public Involvement 
The proposal was first listed in the Schedule of Proposed Actions (SOPA) in October 2011 and has 

been listed throughout the project planning process. The SOPA provides a way of informing the public 
about upcoming projects and keeps them abreast of progress of individual projects. 

Scoping letters were sent to interested and affected members of the public and agencies on January 
18, 2012 and March 16, 2012.  These letters briefly described the project and invited the public to 
submit comments they had about the proposal.  Comments were received from the American Forest 
Resource Council, Cascadia Wildlands and Oregon Wild.  

In addition, two public field trips were held to look at the project on December 9, 2011 and 
January 30, 2012.  Six members of the public and representatives from Cascadia Wildlands, Oregon 
Wild, American Forest Resource Council, Forest Service Employees for Environmental Ethics, and 
Oregon State University attended the field trips. 

Formal consultation with the U.S. Fish and Wildlife Service was completed and a Biological 
Opinion was received on October 29, 2012.   Under the “Effects of the Action” section of the 
Biological Opinion, the Service anticipates that the proposed project is “Likely to Adversely Affect” 
northern spotted owls.  No “take” is anticipated.  Reconsultation occurred as a result of 2012 
designation of critical habitat. On January 3, 2013 US Fish and Wildlife Service sent a letter 
confirming completion of formal conferencing on proposed critical habitat.  The letter stated that no 
projects exceeded the effects evaluated in the conference opinion.   

 Consultation with National Marine Fisheries Service was not required because this project has 
no effect on Spring Chinook salmon, Winter Steelhead or their Critical habitat.   

Under the Programmatic Agreement among the USDA, Forest Service Pacific Northwest 
(Region 6), The Advisory Council on Historic Preservation, and the Oregon State Historic 
Preservation Officer regarding Cultural Resource Management in the State of Oregon by the USDA 
Forest Service (2004) the Forest Heritage Specialist has project review authority and certifies that the 
project complies with Section 106 of the National Historic Preservation Act. Certification of this 
project as “No Historic Properties Affected” was completed on March 5, 2014. 

On July 12, 2011 Louisa Evers (BLM/USFS Regional Fire Ecologist),  Sue Livingston (USFW 
Wildlife Biologist),  Jeanette Griese (BLM State Silviculturist), from the Late Successional Reserve 
(LSR) Working Group Regional Ecosystem Office (REO) went to look at the Toll Joe project with 
the Interdisciplinary Team.  The purpose of the trip was to get an idea from the LSR working group 
about what was needed to get a Letter of Concurrence for the project, to identify issues they saw going 
through the stands, and to discuss lessons learned from previous thinning in this LSR.   
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On October 27, 2011, the IDT and  Kim Mellen-McLean,  Louisa Evers (Fire Ecologist),  Sue 
Livingston (Wildlife Biologist),  Jeanette Griese (Silviculturist) from the LSR Working Group had a 
phone conversation to discuss changes in the project and what needed to be done to build a strong case 
for a Letter of Concurrence on this project.  

During an April 24, 2013 phone conversation with the LSR Working Group they concluded that 
since the Mid-Willamette LSR Assessment stated that the South Santiam LSR only had a moderate fire 
risk, the proposal to treat ground, canopy and ladder fuels within 200 feet of Highway 20 in the LSR 
was not consistent with the NW Forest Plan.  The NW Forest Plan only allows fuel treatments in 
LSR’s in high risk areas on the west side of the Cascades. This led to changes in project design which 
dropped fuel treatments adjacent to Highway 20 in the LSR.   

 Tribal Consultation 
The Toll Joe Project was included in the Annual Program of Work Review with the Confederated 

Tribes of the Grand Ronde and the Confederated Tribes of Siletz Indians in 2010 and 2011.  The 
project, when originally discussed with the tribes, was called Soda Joe.  It was then split into two 
projects:  Toll Joe and Cool Soda.  In addition, pre-scoping letters were sent to Confederated Tribes of 
Grand Ronde, Confederated Tribes of Siletz Indians, Confederated Tribes of Warm Springs 
Reservation of Oregon, and the Klamath Tribe.  No comments were received from the tribes.  

The Toll Joe project changed in scope in 2012 so an updated letter (March 15, 2012)  describing 
the project was mailed to tribal contacts from the Confederated Tribes of Grand Ronde, Confederated 
Tribes of Siletz Indians, Confederated Tribes of Warm Springs Reservation of Oregon, and the 
Klamath Tribe.  No comments were received regarding project changes.   

No new historic properties were identified during reconnaissance for this project. Twelve 
previously located sites have been protected from ground-disturbing activities by removing them from 
harvest units or buffering them from mechanical disturbance. No effects, as outlined in the American 
Indian Religious Freedom Act, are anticipated with any of the proposed activities. 
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What will be decided? 
The need for the proposal outlined above sets the scope of the project and analysis to be 

completed. Based on the analysis, the Forest Supervisor will determine whether the proposed project 
and alternatives could result in a significant impact. If there is a finding of no significant impact, the  
Forest Supervisor will select an alternative deciding: 
 

• Whether to implement proposed commercial timber harvest, hazardous fuel reduction and 
access development; 

• Whether to amend the Forest Plan to allow commercial thinning in two young plantations in 
the Three Creeks Old Growth Grove; 

• What specific design elements or mitigation measures are needed; and  
• What specific project monitoring requirements are needed to assure design elements and 

mitigation measures are implemented and effective. 
 The decision will be based on:  

• How well the selected alternative achieves the project purposes and needs; 
•   How well the selected alternative protects the environment and addresses issues and concerns;    

and 
• How well the selected alternative complies with relevant policies, laws and regulations. 

Proposed Action and Alternatives 
Three alternatives were analyzed for this project, including taking No Action.  This section 

provides a detailed description of the proposed action (Alternative 2) as well as alternative methods for 
achieving the stated project purposes.  Both action alternatives propose commercial thinning in young, 
managed stands.  Alternative 2 also proposes commercial thinning and regeneration harvest in selected 
stands > 80 years of age in Matrix management allocations.  Alternative 3, on the other hand, does not 
harvest in stands > 80 years of age and proposes no regeneration harvest.   

This section presents the alternatives in comparative form, defining the differences between each 
alternative and providing a clear basis for choice among options by the decision maker. Some of the 
information used to compare the alternatives is based upon the design of the alternative (i.e., various 
thinning intensities for instance) and some of the information is based upon the environmental, social 
and economic effects of implementing each alternative (i.e. the amount of potential erosion or impacts 
on snag and down wood habitat).  It also includes mitigation measures designed to avoid, minimize, 
rectify, reduce, eliminate, or compensate for environmental effects caused by the project. 

Table 14 (page 48) outlines design elements that have been built into action alternatives to ensure 
compliance with Forest Plan standards and guidelines, laws, regulations and other policies.  See also 
Appendix A for individual unit maps and integrated prescriptions.   

The proposed action and following alternatives were considered: 
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Alternative 1- No Action 
Current management plans would continue to guide management of the project area. Future 

development of stands would be guided by natural processes.  The project objectives of increasing 
stand complexity and improving growth and vigor of residual trees would be addressed passively 
rather than through active timber management.  Dense overstory canopy cover would remain with 
limited understory vegetation.  These stands would advance through the various changes in structure 
that naturally occur over time:  from the stem-exclusion stage through understory re-initiation to late-
successional/old growth stage.  The rate at which these stands develop the desired stand characteristics 
would be dependent on growth rates and frequency of natural disturbances such as fire, insects and 
diseases.   

No proactive efforts would be made to reduce fire risk along the north side of Highway 20.  Dense 
underbrush, ladder fuels and dense-canopied stands would persist in the vicinity of Highway 20.  Fire 
suppression efforts would continue as they have in the past.    

The existing road network would remain unchanged.  Road storage, decommissioning or storm- 
proofing as part of this project would not occur.  

Finally, the objectives of increasing growth and vigor and providing wood products would not be 
realized at this time. 

This alternative provides a basis for comparison to evaluate changes in the current condition 
associated with the action alternatives.  

Both Action Alternatives 
The following information applies to both of the action alternatives.  Instead of repeating the 

information for each alternative it is described below.  Acreages vary between alternatives and are 
summarized in Tables 8 (page 34) and 11 (page 42). 

Thinning Intensities (see maps Figures 17 and 18):  Three different thinning intensities are 
prescribed as outlined below:   

• Thin, leaving 40-60 trees per acre to maximize individual tree growth and keep the overstory 
canopy cover open for a longer period of time to allow for understory development.  This 
treatment is prescribed within portions of the stands being treated to 80-100 trees per acre as a 
means to increase stand complexity.  A range of residual canopy covers from 31 to 40% is 
expected from this treatment with relative densities (Curtis, 1982) reduced below 20.  

• Thin, leaving 80-100 trees per acre to maximize stand growth and allow more open conditions 
for understory development.  A range of residual canopy covers from 40 to 60% is expected 
from this treatment with relative densities generally reduced below 35.   

• Thin, leaving 60-110 trees per acre to provide a wide range of canopy covers within the stands 
while still maximizing areas of stand and individual tree growth.  This treatment is prescribed 
in the stands adjacent to Highway 20 to reduce canopy fuel and break up the continuous 
canopy.  A range of residual canopy covers from 40 to 60% is expected from this treatment 
with relative densities averaging around 35 overall.   
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As per direction in the July 9, 1996 and September 30, 1996 letters from the Regional Ecosystem 
Office regarding “Criteria to Exempt Specific Silvicultural Activities in Late-Successional Reserves 
and Managed LateSuccessional Areas from Regional Ecosystem Office Review” additional treatment 
criteria for stands in the South Santiam Late Successional Reserve (LSR) include:  

• 10% or more of each stand would be left in unthinned skips to retain processes and conditions 
such as high canopy cover, natural suppression and mortality and undisturbed areas.  

• 3-10% of each stand would either be heavily thinned (i.e. less than 50 trees per acre) or in 
created openings up to ¼ acre in size, to maximize individual tree development, encourage 
understory vegetation development, and encourage structural complexity. 

• The maximum cut diameter is 20.” 
Gaps:  Gaps are proposed as a tool to promote complexity by providing variable density within 

and among stands as well as allowing for understory development.  Gaps range from 1/10 to ½ acre in 
size with retention elements that may include a dominant tree release and/or maintaining minor conifer 
species.  Gap intensity would vary unit to unit from 3 to 15% of the stand acres.  Stand selection for 
gap placement is based on a variety of factors including slope and plant association (see Silvicultural 
Prescription in Appendix H).   

Skips:  No treatment areas, called skips, are proposed to promote structural complexity by 
providing variations in densities within and among stands.  Skips left in harvest units could be the 
result of a variety of factors such as:  1) resource protection buffers adjacent for streams and/or special 
habitat areas, 2) logistical considerations such as logging feasibility, 3) areas not in need of thinning or 
4) untreated areas embedded within a stand to promote complexity.   

The 1998 Mid-Willamette LSR Assessment recommended buffering interior forests.  Most all of 
the units proposed for thinning in the LSR were within that buffer distance of late-successional forest 
(see Silvicultural Prescription, Appendix H).  Additional skips would be placed against the old growth 
to provide this buffering.   

Stream Buffers:  Areas within Riparian Reserves that are directly contributing to primary stream 
shade and channel bank stability would be left intact.  In stands < 80 years of age, a 75-foot wide no-
harvest buffer would be retained on all perennial streams in accordance with the Northwest Forest Plan 
Temperature TMDL Implementation Strategy, Evaluation of the Northwest Forest Plan Aquatic 
Conservation Strategy (2012) and a 50-foot wide no-harvest buffer would be retained on intermittent 
streams.  Treated acres within these Riparian Reserves would retain an average 50% canopy closure.  
No thinning is proposed in Riparian Reserves older than 80 years. 

Prebunching:  In some harvest units, ground-based equipment would be used to gather felled trees 
to a point where they are yarded to the landing using skyline or other equipment.  This makes the 
yarding more efficient and reduces logging costs.  Prebunching is permitted as outlined in the 
integrated prescriptions in Appendix A. Prebunching roads would need to meet the same pre-location 
and pre-approval requirements as skid and forwarder roads. 

Road Maintenance and Reconstruction:  The transportation system used in this project partially 
falls within the cost-share maintenance area (see Figure 14).  In fact, about 30% of the access roads 
proposed for hauling activities are in the cost-share area.  In this area, the cost and responsibility of 
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Figure 14:  Cost Share Roads in Project Area 
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Figure 15:  Proposed Road Storage, Decommissioning and Stormproofing 
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Non-Significant Forest Plan Amendment 
A non-significant amendment to the Willamette National Forest Land and Resource Management 

Plan (1990) would be required to thin proposed Units 25 and 26 in both action alternatives.  Both of 
these proposed harvest units lie within the Three Creeks Old Growth Grove, where management 
direction excludes programmed timber harvest (Forest Plan, Chapter IV, p. 159).  The Old Growth 
Grove also lies within the South Santiam Late Successional Reserve.  

Desired Condition - The desired condition in Old Growth Groves is a “network of outstanding, 
highly accessible examples of old-growth timber types of the Western Cascades (Forest Plan, Chapter 
Iv, p. 158).  

Current Condition - About 40 % of the 1,967-acre Three Creeks Old Growth Grove is currently in 
plantations ranging in age from 15 to 65 years old.  Most of the plantations lie within the southeastern 
portion of the Old Growth Grove (see Figure 16).   

According to the Three Creeks Old Growth Grove Implementation Plan (USDA. 2003a, available 
upon request at Sweet Home Ranger District Office) there are “400 acres of 170 year-old stands, 
mostly in the western portion of the Grove, and 330 acres of 400-500 year-old stands, primarily in the 
eastern portion.  The remaining intact forest includes 150, 400-500 and 650-800 year-old trees.”    

The plan states that many of the oldest stands are fragmented and surrounded by plantations.  
These plantations total 796 acres according to the Implementation Plan and 828 acres according to GIS 
mapping information (Figure 16).  Three of these plantations were previously thinned under a Forest 
Plan amendment in Gordon Three Timber Sale.  Proposed Units 25 and 26 comprise about 95 acres of 
young, even-aged, single-storied managed stands within the Three Creeks Old-Growth Grove.  These 
stands are 45 and 47 years old respectively.  Proposed management activities within these stands 
include commercial thinning with ¼-acre gaps and skips in Unit 25 and commercial thinning with 
skips but no gaps in Unit 26.  The purpose of the treatments is to accelerate development of larger 
diameter trees and increase stand complexity to hasten attainment of the long-term resource goals in 
this management allocation.   
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Similar actions – Post Sale Activities:  The following actions are required as mitigation for project 
activities: 

1. Reforestation in 5-acre patch cuts with reserve trees in Units 50 and 55.  A total of about 20 
acres would be reforested. 

2. Subsoiling required to ensure compliance with Forest Plan standards and guidelines for 
compaction in Unit 30 and the eastern portion of Unit 39.  
 

As funding is available, projects listed below would be implemented in priority order and are 
described in more detail in Appendix C.  
 
Toll Joe Post-Sale Activities Prioritization 

1. Wildlife snag and down wood creation within units in the Late Successional Reserve 
2. Treating hazardous fuels along the strip, approximately 200 feet wide on the north side of 

Highway 20.  Would work in conjunction with botany to minimize potential for spread of 
invasive weed species 

3. Invasive weed survey and control 
4. Seed native species along disturbed areas such as temporary roads, subsoiled areas and 

landings  
5. Visual cleanup in the visual retention zone 
6. Firewood 
7. Wildlife snag and down wood creation in units outside the Late Successional Reserve 
8. Subsoiling (not required mitigation). 
9. Precommercial thinning 
10. Aquatic risk road treatments 
11. Rehabilitate helicopter landing (Unit 37) 
12. Gate installation 
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Alternative 2 – Proposed Action 
In addition to the actions described above for “Both Action Alternatives,” the following activities 

are proposed in Alternative 2 to meet the purpose and need for the project:  
Commercially thin about 910 acres with about 24 acres of dominant tree release gaps ranging from 

1/10 to ½ acre in size (depending on management allocation).  Thinning would emphasize increasing 
complexity within stands and across the landscape using various thinning intensities, canopy gaps, 
skips and retention of minor species.   

Regenerate about 15 acres in Unit 50 and five acres in Unit 55 using patch cuts with reserve trees.  
The remainder of Unit 50 has been previously thinned so would not be treated during this entry.  The 
remainder of Unit 55 would be thinned.  Both of these units are located in Matrix management 
allocations.  These stands are 98 and 91 years old, respectively and have reached culmination of mean 
annual increment as required in the Forest Plan for regeneration harvest.  Created openings would not 
exceed 5 acres in size to meet scenic allocation requirements, and would cover approximately 25% of 
the matrix area of these stands.  These 5-acre patch cuts with reserve trees would promote complexity 
by providing variable stand density within and among stands. At least 15% of the area would remain 
uncut in a combination of clumps and individual trees.  Down wood and snags would be left as per 
NW Forest Plan requirements.  

Planting is prescribed for the 5-acre patch cuts with reserve trees on 10x10 foot spacing or about 
436 trees per acre.  The following is the recommended species mix of planting depending upon 
seedling availability:  50-70% Douglas-fir, 10-25% western white pine and 10-25% western 
redcedar.  Burning should be used as site preparation where brush disposal (BD) treatments are 
prescribed.  If BD does not provide site preparation, then monies would be collected to include slash 
treatment sufficient to provide planting spots.  Trees would be planted using microsite protection 
features such as stumps, slash, and other natural features located in the stand, to help ensure their 
survival.  

Hazardous fuel treatments are proposed within 200 feet of Highway 20, on the north side of the 
highway, from the junction with Road 2047 to the eastern edge of the project area.  Reducing canopy 
density, ladder fuels and ground fuels would be accomplished through a variety of treatments outlined 
later in this section. 

One or more timber sales, yielding a total of about 6.4 MMBF, would occur over the next 3-5 
years.   

Table 8 summarizes information for individual harvest units in this alternative.  Figure 17 shows a 
map of Alternative 2. For a more complete description see Integrated Prescriptions in Appendix A and 
Design Elements in Table14 (page 48).  Table 15 provides a comparison of the three alternatives for 
this project.
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Hazardous Fuels Treatment within 200 feet on the north side of Highway 20 
Hazardous fuel treatments would occur within a 200 foot-wide strip along the north side of 

Highway 20.  Treatments would provide wildland firefighters anchor points for indirect firefighting 
techniques while providing treated areas within and adjacent to the highway corridor for safer and 
effective protection.  There are two categories of fuel treatment here: a) one addresses ground and 
ladder fuels and b) one addresses ground, ladder and canopy fuels.   

• Ground and ladder fuel treatment would occur on about 76 acres in the following units:  B, C, 
E, F, G, I, J, M, and 19 acres in a portion of 50, for a total of 95 acres. Treatment in these 
stands includes thinning trees < 7” in diameter and/or brushing at approximately 15 to 30 foot 
spacing.  Pruning ladder fuels in trees < 16 feet up the bole of the tree and less than 50% of the 
live crown.  The resulting slash would be hand piled; grapple piled or chipped/mulched 
depending on cost or location. The treatment of chipping/mulching would not remove the fuel 
from the site but it would change the fuel loading to a more compact profile. 
Biomass/firewood may be utilized as well. Ground and ladder fuel reduction treatments would 
not occur in Riparian Reserves along Highway 20. 

• Canopy fuels would be treated on about 44 acres through commercial thinning in units 54, 55, 
60, 66, 68, 70 and 74 to reduce canopy bulk density.  Stands would be thinned leaving either 
60-110 trees per acre or 80-100 trees per acre (see Table 8).  Understory treatments as 
described above would also occur on these units.   

• Table 10 summarizes the fuel treatments that are proposed for each harvest unit.   
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Alternative 3 
Alternative 3 proposes to achieve the project purposes by harvesting only in managed stands < 80 

years old.  This alternative to the proposed action provides a basis for evaluating the tradeoffs of not 
harvesting in natural stands or stands that exceed 80 years of age, which were issues brought up by the 
public. 

In addition to the actions described previously for both action alternatives, the following activities 
are proposed for Alternative 3:  

Commercial thinning of about 843 acres with about 19 acres of dominant tree release gaps ranging 
from 1/

10 to ½ acre in size (depending on management allocation).  Thinning would emphasize 
increasing complexity within stands and across the landscape using various thinning intensities, 
canopy gaps, skips and retention of minor species.   

Hazardous fuel treatment activities are proposed within 200 feet of north of Highway 20 from the 
junction with Road 2047 to the eastern edge of the project area.  Reducing ground and ladder fuels 
would be accomplished through a variety of treatments outlined later in this section 

One or more timber sales, yielding a total of about 4.8 MMBF, would occur over the next 3-5 
years.   

 Table 11 summarizes information for individual harvest units in this alternative.  Figure 18 (page 
47) shows a map of Alternative 3.  For a more complete description see Integrated Prescriptions in 
Appendix A and Design elements in Table 14. Table 15 provides a comparison of the various 
alternatives for this project. 
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only had a moderate fire risk, the proposal was not consistent with the NW Forest Plan which allows 
fuel treatments in LSRs in high risk areas on the west side of the Cascades. 

Environmental Effects of the Proposed Action and 
Alternatives 

This section summarizes the physical, biological, social and economic environments of the 
affected project area and describes the potential direct, indirect and cumulative effects to those 
environments due to implementation of the proposed alternatives. It presents the scientific and 
analytical basis for comparison of alternatives.  

For additional information the Botanical, Wildlife, Aquatics, Soils, and Silvicultural Prescription 
are part of the project record for Toll Joe.  These documents are incorporated by reference and 
summarized in the sections that follow.  They are available for review at the Sweet Home Ranger 
District office.   

Cumulative Effects 
Cumulative effects discussed in this section include an analysis and a concise description of the 

identifiable present effects of past actions to the extent that they are relevant and useful in analyzing 
whether the reasonably foreseeable effects of the proposed action and its alternatives may have a 
continuing, additive and significant relationship to those effects.  The cumulative effects of the 
proposed action and the alternatives in this analysis are primarily based on the aggregate effects of 
the past, present, and reasonably foreseeable future actions.  Individual effects of past actions have 
not been listed or analyzed and are not necessary to describe the cumulative effects of this proposal 
or the alternatives (Connaughton, 2005). 

Current Conditions Proxy for Past Actions 
In order to understand the contribution of past actions to the cumulative effects of the proposed 

action and alternatives, this analysis relies on current environmental conditions as a proxy for the 
effects of past actions.  Current conditions reflect the aggregate impact of all prior human actions 
and natural events that have affected the environment and might contribute to cumulative effects.   

The cumulative effects analysis in this document does not attempt to quantify the effects of past 
human actions by adding up all prior actions on an action-by-action basis.  There are several reasons 
for not taking this approach.  First, a catalog and analysis of all past actions would be impractical to 
compile and unduly costly to obtain.  Current conditions have been impacted by innumerable actions 
over the last century (and beyond), and trying to isolate the individual actions that continue to have 
residual impacts would be nearly impossible.  Second, providing the details of past actions on an 
individual basis would not be useful to predict the cumulative effects of the proposed action or 
alternatives.  In fact, focusing on individual actions would be less accurate than looking at current 
conditions, because there is limited information on the environmental effects of individual past 
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actions, and one cannot reasonably identify each and every action over the last century that has 
contributed to current conditions.  Additionally, focusing on the effects of past human actions risks 
ignoring the important residual effects of past natural events, which may contribute to cumulative 
effects just as much as human actions.  Looking at the current condition, helps to ensure that we 
capture all the residual effects of past human actions and natural events, regardless of which 
particular action or event contributed those effects.  Third, public scoping for this project did not 
identify any public interest or need for detailed information on individual past actions.  Finally, the 
Council on Environmental Quality issued an interpretive memorandum on June 24, 2005 regarding 
analysis of past actions, which states, “agencies can conduct an adequate cumulative effects analysis 
by focusing on the current aggregate effects of past actions without delving into the historical details 
of individual past actions.”  

The cumulative effects analysis in this EA is also consistent with Forest Service National 
Environmental Policy Act (NEPA) Regulations (36 CFR 220.4(f)) (July 24, 2008), which state, in 
part:   

“CEQ regulations do not require the consideration of the individual effects of all past actions to 
determine the present effects of past actions. Once the agency has identified those present effects of 
past actions that warrant consideration, the agency assesses the extent that the effects of the proposal 
for agency action or its alternatives would add to, modify, or mitigate those effects. The final 
analysis documents an agency assessment of the cumulative effects of the actions considered 
(including past, present, and reasonable foreseeable future actions) on the affected environment. 
With respect to past actions, during the scoping process and subsequent preparation of the analysis, 
the agency must determine what information regarding past actions is useful and relevant to the 
required analysis of cumulative effects.  Cataloging past actions and specific information about the 
direct and indirect effects of their design and implementation could in some contexts be useful to 
predict the cumulative effects of the proposal. The CEQ regulations, however, do not require 
agencies to catalogue or exhaustively list and analyze all individual past actions. Simply because 
information about past actions may be available or obtained with reasonable effort does not mean 
that it is relevant and necessary to inform decision making. (40 CFR 1508.7)” 

For these reasons, the analysis of past actions in this section of the document is based on current 
environmental conditions. 

Setting the Stage 
Extensive timber harvest, mostly regeneration harvesting, has occurred on both public and 

private lands in this project area and 5th field watershed. In order to access harvest areas, an 
extensive road system was developed. For some resources these past activities are still contributing 
to continuing effects and for some resources they are not.
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Roughly 5,100 acres of timber harvest (Figure 19) has occurred on public lands in the project areas since the first timber harvests began in the 
1940’s. Most of the harvest that occurred was clearcutting followed by broadcast burning for slash treatment. It can be inferred that broadcast 
burning is on the same level of magnitude as timber harvest. 

Figure 19:  Past timber harvest by decade on public lands 
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Present Actions 
The proposed action would thin about 843 acres of 40-80 year-old managed stands and about 66 

acres of 90-104 year old natural stands in this watershed in the next four to five years.  Within 
selected thinning units about 24 acres of gaps, ranging from about 1/

10 to ½ acre in size, would be 
created.  In addition about 20 acres of patch cuts with reserve trees (each about 5 acres in size) 
would be harvested in selected stands > 80 years old that have reached culmination of mean annual 
increment. 

Reasonably Foreseeable Future Actions 
In the foreseeable future, the Sweet Home Ranger District is planning the Cool Soda Restoration 

Project which would commercially thin about 1,000 acres and regenerate about 15 acres and the 
Trout Creek Restoration Project which would thin about 2,000 acres and possibly regenerate about 
100 acres within the South Santiam watershed. No additional commercial harvest is planned on 
public lands here in the foreseeable future but would more than likely occur on private lands.  

About 200 acres of young managed stands on public lands in the project area are prime 
candidates for pre-commercial thinning (PCT) in the foreseeable future.  PCT operations reduce 
stand densities to approximately 200-250 trees per acre.  This work does not require new road 
construction or reconstruction to complete.  

With slightly more than 2,165 acres of private land within the 22,000 acre project area, some 
commercial thinning and regeneration harvest would likely occur on these lands in the near future. 
Private land harvest would rely heavily on the existing road system, requiring very little new road 
construction.  

Commercial harvest operations on both public and private lands can be expected to generate fuel 
reduction activities, such as slash burning.  Most slash reduction would occur as pile burning, though 
some broadcast burning could occur on steeper private land after regeneration harvest.  

It is also likely that windthrown trees from natural and managed stands would be salvaged in the 
next 10 years.  Such salvage would likely be confined to existing road prisms, unless a sizable stand 
area is substantially affected (half of the trees).  If a substantial area is affected, then more salvage 
could occur outside of the road prism.   
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Vegetation - General 
Purpose and need objectives addressed in vegetation analysis 

♦ Accelerate development of structural complexity within and between stands in the Toll Joe 
Project Area to move stands closer to desired conditions defined for the various management 
allocations.   

♦ Improve stand health and vigor and contribute wood products to local markets in Matrix 
allocations. 

Summary  
The action alternatives would result in stands with a wider range of overstory canopy cover and 

understory light and microhabitat conditions to promote structural and species diversity than No 
Action.  Since Alternative 2 proposes to treat 92 more acres than Alternative 3, it offers the greatest 
opportunity to promote structural and species diversity.   

Both action alternatives would increase tree growth compared to the No Action alternative.  By 
thinning, average diameter growth, an indication of tree vigor, would increase 2-5” over unthinned 
stands in the next 40 years.  This is about a 40-45% increase in diameter growth over unthinned 
stands, depending upon thinning intensity.  Since Alternative 2 proposes to thin 66 more acres than 
Alternative 3, it offers the greatest opportunity to improve tree growth for vigorously-growing, 
healthy stands. 

Both action alternatives provide wood products whereas Alternative 1 does not.  Since 
Alternative 2 provides 1.6 million more board-feet of timber than Alternative 3 and 6.4 million more 
board-feet of timber than Alternative 1, it offers the greatest opportunity to provide timber products 
to the local market. 

The proposed thinning in this project would have no cumulative effect on the seral stage 
distribution.  Proposed gaps and regeneration harvesting in the action alternatives could convert < 
0.10% of the project area to an early seral stage. 

Affected Environment  
Current Condition 

Landscape Conditions - The primary disturbance agents influencing landscape vegetation 
patterns in the South Santiam watershed and the Toll Joe Project Area have been fire and timber 
harvesting.  Historically, fires in these mixed and high-severity fire regimes resulted in a wide range 
of seral stages and sizes across the landscape over time.  For about the last 100 years fire suppression 
has reduced the prominence of fire in determining seral stage distribution and size.  Since the 1940’s, 
when timber harvesting began in earnest in the watershed, vegetation patterns have been heavily 
influenced by harvest activities. Landscapes managed for timber production from the 1940’s to 
1990’s were mostly clearcut, producing dispersed patches of early seral forests interspersed among 
blocks of older seral stages.  Table 16 provides an estimate of the current seral stage distribution for 
both the watershed and the Late-Successional Reserve (LSR) within the watershed (USDA, 2006). 
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average diameter and density.  Note that Unit 69 was dropped from the project but is still 
representative of other stands for analysis purposes. 

Cumulative effects of the alternatives are analyzed at the landscape scale and focus on larger 
scale conditions in the 5th field South Santiam Watershed.  This scale is appropriate for this analysis 
because 1) it encompasses the treatment areas and 2) is large enough to show the effects of the 
dominant large-scale disturbances on the various seral stages. 

Project Objective 1 - Accelerate development of stand structural 
complexity  

Direct/Indirect Effects  

Management Indicator: Coefficient of Variation of Diameter.   
Coefficient of variation (CV) describes the variance in values measured for a population and is 

described as a percentage of the average (mean) value.  When this is applied to tree diameters within 
a stand, it can be a good indicator of the structural complexity of that stand in regards to tree size.  
As the range of tree diameters within a stand increases, so does the CV of diameter.  Spies & 
Franklin (1991) analyzed which metrics would be good indicators of forest structure in young 
stands, mature stands, and old growth.  Although their analysis used standard deviation (SD) of 
diameter instead of CV as one of their indicators, Spies indicated in a recent phone conversation that 
CV is a good substitute for SD, as both measurements are related.  CV is SD divided by the mean, 
expressed as a percent.  Model runs using the Forest Vegetation Simulator (FVS) for this project 
indicate that CV may be a better indicator of structural diversity changes within a stand over time 
than SD.   

For example, if the mean diameter of a stand is 10”, and the standard deviation is 5”, that means 
that most (68%) of the trees in the stand are within the 5” to 15” diameter range.  The coefficient of 
variation for this stand would be 50% (5 divided by 10).  If this stand was more structurally diverse 
and the range of trees (68%) was 3 to 17”, then the CV would be 70%. 

A low CV indicates that there is little difference in that value between individuals in a 
population and the mean of the population.  A higher CV indicates that a population has a wider 
range of values in relation to the mean of the population.  An even aged stand, in which most of the 
trees are generally the same size, has a relatively simple structure and thus a low CV for diameter.  
At the other extreme, a stand that meets the definition of old growth would have a very complex 
structure with a wide range of tree diameters.  CV of diameter for an old growth stand would be 
higher than for an even aged stand.   

Table 19 below demonstrates how thinning, along with the creation of skips and gaps, increases 
structural complexity.  Initial increases are the result of the change in the number of trees in some 
diameter classes, future increases are the result of residual trees growing larger faster as well as 
regeneration establishing and growing into the overstory. 
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Figure 20:  Unit 40 in 2014 (No Action) 

Figure 21:  Unit 40 in 2054 (No Action) 
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Alternatives 2 and 3 
Project activities affecting development of stand structural complexity include commercial 

thinning to various densities, leaving areas unthinned (skips), and leaving gaps in thinned areas. 
The effects on snags and down wood are discussed in Wildlife section. 

Three different thinning intensities are proposed across the landscape: 
• Thin to 80-100 residual trees per acre 
• Thin to 40-60 residual trees per acre 
• Thin to 60-110 residual trees per acre 

Unit 40 was also modeled for both action alternatives.  As described in Table 19, Unit 40 is 
approximately 47 acres in size and is proposed in both Alternatives 2 and 3.  Within this unit, about 
40 acres would be thinned leaving 80-100 trees per acre, four acres would be thinned leaving 40-60 
trees per acre and three acres would be left unthinned (as a skip).   

Figure 22 shows Unit 40 after being thinned, leaving 80-100 trees per acre, in 2014.  Figure 23 
shows the modeling prediction of how the stand responded to the thinning and how it developed 40 
years later, in 2054.   

 
 
 
 
 
 
 

 
 

 
  

Figure 23:  Unit 40 in 2014 (80-100 TPA - Alts. 2 and 3) 

Figure 22:  Unit 40 in 2054 (80-100 TPA - Alts 2 and 3) 
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Figure 24 shows Unit 40 after thinning, leaving 40-60 trees per acre, in 2014.  Figure 25 shows 
the modeling prediction of how the stand responded to the thinning and how it developed 40 years 
later, in 2054.   
 

 
                Figure 24:  Unit 40 in 2014 (40-60 TPA - Alts. 2 and 3) 

 
 

 
                                     Figure 25:  Unit 40 in 2054 (40-60 TPA - Alts. 2 and 3) 
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An immediate direct effect of the action alternatives is reduced overstory canopy cover.  
Thinning, establishing gaps or regeneration harvest reduces tree densities and opens up the canopy 
within portions of the stands.  This allows additional light to reach the forest floor thereby promoting 
understory vegetation development and natural tree regeneration, which can lead to multiple canopy 
layers and more structurally complex stands (Bailey and Tappeiner, 1998; Bailey et al, 1998; Muir et 
al, 2002; Harrington et al, 2005; Chan et al, 2006; Ares et al, 2009; Davis and Puettman, 2009). 

Indirect effects would include increased tree diameter growth, increased understory growth, and 
attainment of an uneven-aged structure in a shorter time frame.  Reductions in stand density would 
reduce inter-tree competition, allowing individual trees to use more sunlight, water, and nutrients.  
As trees grow in height, they would be able to increase the relative size of their crowns resulting in 
increased tree diameter (Oliver and Larson, 1996).  Increased light availability to understory trees 
would increase their height growth, allowing them to move into the mid canopy and overstory.  In 
many situations these trees are of a different, more shade-tolerant species than the overstory.  
Releasing them to grow would increase the species diversity in the upper levels of the crowns as 
well as the vertical structure of the stand.   

No-treatment areas (skips) within the stands that are commercially thinned would promote 
complexity by providing further variations in density within and among stands, thus increasing 
spatial heterogeneity.   

Gaps can introduce fine-scale variation in homogeneous forest canopies which can widen the 
range of understory light and microhabitat conditions suitable for diverse understory development 
(Aukema and Carey, 2008).  This creation of spatial heterogeneity in canopies can promote 
heterogeneity in understory composition and structure (Carey et al, 1999). 

Figure 26 depicts an unthinned stand compared to a stand thinned to variable densities. The blue 
areas in the unthinned stand on the left represent about 210 trees per acre.  On the thinned stand to 
the right, the blue areas represent unthinned skips, the green areas illustrate thinning to about 80 
trees per acre with several small gaps (blue circles) interspersed throughout the stand. 
 
  

Figure 26:  Thinning and Gaps 
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Alternative 2 – Proposed Action  
Commercially, thinning leaving 80-100 trees per acre on approximately 814 acres would 

maximize stand growth and allow more open conditions for understory development.  A range of 
residual canopy covers from 40 to 60% is expected from this treatment.   

Approximately 38 acres of commercial thinning, leaving 40-60 trees per acre, would maximize 
individual tree growth and keep the overstory canopy cover open for a longer period of time to allow 
for understory development.  This treatment is prescribed within portions of the stands being treated 
to 80-100 trees per acre as a means to increase stand complexity.  A range of residual canopy covers 
from 31 to 40% is expected from this treatment.   

Thinning leaving 60-110 trees per acre on approximately 57 acres would provide a wide range of 
canopy covers within the stands while still maximizing areas of stand and individual tree growth.  
This treatment is prescribed in the stands adjacent to Highway 20 to reduce canopy fuel and break up 
the continuous canopy.  A range of residual canopy covers from 40 to 60% is expected from this 
treatment.  

Twenty-four acres of gaps would promote complexity by providing variable density within and 
among stands as well as allowing for understory development.  Gaps range from 1/10 to ½ acre in size 
with retention elements that may include a dominant tree release and/or maintaining minor conifer 
species.  Stand selection for gap placement is based on a variety of factors including slope and plant 
association.  Gap intensity would vary unit to unit from 3 to 15% of the stand acres.    

Five-acre patch cuts with reserve trees are planned in portions of Units 50 and 55 that are in the 
Matrix land allocation.  Similar to the small gaps, these patch cuts with reserve trees are proposed as 
a tool to promote complexity by providing variable density within and among stands.  Due to the 
size of these proposed openings they are considered regeneration harvesting.  For Unit 50 there are 
no additional proposed commercial harvesting treatments beyond the patch cuts with reserve trees, 
as this unit has been previously thinned.  Unit 55, however, is also proposed for commercial thinning 
in areas outside the patch cuts with reserve trees.  Within the patch cuts, green tree retention would 
be emphasized by retaining at least 15% of the patch uncut in a combination of clumps and 
individual trees.  For each 5-acre patch cut with reserve trees, this would result in one ½-acre clump 
and ¼-acres worth of individual trees retained. 

Alternative 3 
Alternative 3 is similar to Alternative 2 except no harvesting would take place in stands > 80 

years old.  This would eliminate harvesting on 92 acres (thinning, patch cuts with reserve trees and 
gaps in these older stands) within the project as compared to Alternative 2.  Direct and indirect 
effects for those stands treated in Alternative 3 would be the same as in Alternative 2.   

For areas not treated, there would be no direct effects.  Indirect effects would include continued 
slowing tree growth, competition induced mortality, and in many cases, the continuation of an even-
aged stand structure.   
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Cumulative Effects  

Alternative 1 – No Action  
The No Action Alternative would not change the stand structural complexity in the near term 

and therefore would have no cumulative effect to structural complexity in the watershed. 

Alternatives 2 and 3 
The watershed encompassing the project area was subject to intensive even-aged management 

for several decades prior to the 1990’s.  The resulting landscape is a patchwork of even-aged 
Douglas-fir stands of varying shapes, sizes, and ages intermixed with older stands that have larger 
trees and a more complex structure.  These alternatives and similar projects in the future would 
increase the complexity of structure throughout the landscape and reduce the amount of area in a 
single-storied state.  The variety of tree species would increase as more shade tolerant species are 
released and grow into the overstory.  Eventually, the amount of area in an uneven-aged structure 
would increase as well. 

Conclusion:  The action alternatives reduce overstory canopy cover, leave skips, and create 
openings within stands to provide a greater opportunity to promote structural and species diversity 
than the No Action alternative.  The action alternatives result in stands with a wider range of 
overstory canopy cover and understory light and microhabitat conditions to promote structural and 
species diversity.  Figures 22 - 25 illustrate that by incorporating skips and openings, structural and 
species diversity can be further enhanced.  Since Alternative 2 proposes to treat 92 more acres than 
Alternative 3, it offers the greatest opportunity to promote structural and species diversity.   

Project Objective 2:   Improve stand health and vigor and contribute 
wood products to local markets in Matrix allocations. 

Direct/Indirect Effects  
 
Management Indicator- Average Overstory Diameter 

Table 20 shows examples of the average overstory stand diameter growth modeled over forty 
years in three representative stands. 
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Cumulative Effects  

Alternative 1 – No Action 
The no action alternative would not change the diameter growth of the trees in the near term and 

therefore would have no cumulative effect on diameter growth in the watershed. 

Alternatives 2 and 3  
For Alternatives 2 and 3, improving health and vigor to the stands in this project would 

supplement other stands in the watershed that have been similarly treated.  Future projects would 
also have the same effect.  As more stands in the area are managed to increase health and vigor, the 
resilience of the landscape to insect and disease infestations would be increased. 

Conclusion:  Both action alternatives increase tree growth over the No Action alternative.  Table 
20 shows, using three example stands, that in forty years the average overstory diameter can be 
expected to grow 3 to 6 more inches in the No Action alternative.  By thinning, the average diameter 
can be expected to grow an additional 2 to 5 more inches in the next forty years.  The result is that 
by thinning we can expect a 40 - 45% increase in diameter growth depending upon treatment.  Since 
Alternative 2 proposes to thin 92 more acres than Alternative 3, it offers the greatest opportunity to 
improve tree growth for vigorously growing, healthy stands and accelerates large tree development 
in Riparian Reserves. 

Cumulative Effects – Seral Stage Distribution 
Past, present and reasonably foreseeable vegetation management activities can alter vegetation 

patterns across the landscape by changing the distribution of seral stages.  As stated previously, fire 
and timber harvesting have been the dominant disturbance agents in the South Santiam Watershed 
resulting in a mix of seral stages (see Landscape Conditions).  Reasonably foreseeable future actions 
in the next five years affecting vegetation within the watershed include commercial thinning, 
precommercial thinning, and regeneration harvesting.  Thinning would not change seral stage 
distribution but gaps and/or regeneration harvesting would move forest land into the early 
forest/stand initiation phase.  The South Santiam watershed is about 102,000 acres with about 14,245 
acres currently in early seral forest.  It is estimated that gap and regeneration harvesting with this 
project would contribute minutely to changes in seral stages in this watershed. 

Alternative 1 – No Action 
The no action alternative would not change the stands’ current seral stage and therefore would 

have no cumulative impact on the seral stage distribution in the watershed. 
 

Alternatives 2 – Proposed Action 
Proposed commercial thinning changes the density of the trees in the treated stands, but does not 

alter the current seral stage.  The proposed gaps and regeneration harvests, however, would change 











Environmental Assessment Toll Joe 

84 

Both action alternatives treat approximately 139 acres of fuels within 200 feet of the north side 
of Highway.  In Alternative 2, 95 acres of ground and ladder fuels are treated and 44 acres of 
ground, ladder and canopy fuels are treated.  Those 44 acres are within thinned stands.  In 
Alternative 3, 119 acres of ground and ladder fuels are treated and an additional 20 acres of ground, 
ladder and canopy fuels are treated in thinned stands.   

Known sites of botanical Survey and Manage species are buffered in all action alternatives. Due 
to mitigation measures in the action alternatives, no direct effects to known sensitive species sites or 
known Survey and Manage sites are anticipated. Known sites are buffered from 75 feet to 300 feet, 
depending on the species and the harvest prescription of the stand (Refer to Design Elements, Table 
14 on page 48).  It is likely that currently unknown sites of fungi may be negatively affected in the 
short-term by host tree removal, physical disturbance, soil compaction, and disruption of mycelial 
networks if the fungi are present (Kranabetter and Wylie, 1998; Ameranthus and Perry, 1994). Most 
of the sensitive fungi are mycorrhizal and require a host plant. Reductions in the number of fruiting 
bodies of chanterelles, a common mycorrhizal species, were noted after initial thinning but appear to 
rebound after several years (Pilz et al., 2003). A study of hypogeous (fruiting below ground) fungi 
found that thinning substanitally reduced the diversity and amount of fruiting bodies (Gomez and 
Anthony, 2003). Seven of the sensitive fungi are hypogenous. Given this, Alternative 2 would have a 
greater impact on fungi if they occur in these stands because more acres are thinned. Alternative 2 
also contains 86 acres of 80-101 year old natural stands that are of sufficient age to support a diverse 
fungal community.  

Indirect effects to rare botanical species and their habitats vary. Minor forest tree species are 
favored in the prescription over Douglas-fir. This would lead to an increase in stand complexity and 
diversity over the long-term (20-100 years) that may provide better habitat for rare botanical species. 
In the short-term, the proposed action may reduce habitat for sensitive mycorrhizal fungi due to host 
tree removal and a reduction in moisture retention capabilities due to the drying effect of overstory 
removal. There is an optimal amount of organic debris and moisture and too little or too much of 
either can be detrimental (Harvey et.al., 1981; O’Dell et.al., 1999). Further, one tree species that is 
being favored by the thinning prescriptions is western redcedar (Thuja plicata) and this species does 
not support ectomycorrizal species. A large proportion of western redcedar in a stand reduces 
contact between root systems of host trees (Kranabetter and Kroeger, 2001).  

Soil compaction resulting from harvesting equipment and the creation of temporary access roads 
can reduce host tree root growth and root tip availability for fungi (Amaranthus et.al., 1996; 
Amaranthus and Perry, 1994; Williamson and Neilson, 2000). Compaction may occur with ground-
based yarding, new temporary road construction, landing construction, and grapple piling of fuels.  
Kranabetter and Kroeger (2001) note that thinning prescriptions that leave some stand basal area 
with good tree vigor may accommodate both commercial timber harvest and mycorrhizal fungi. The 
addition of understory trees and shrubs may benefit the sensitive mycorrhizal species. Duff retention 
and coarse woody debris creation would benefit both the sensitive mycorrhizal and saprophytic 
species (Lindblad 1998). 
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Very little habitat exists for rare bryophytes in the project area; there are no known locations and 
no sites were located in the course of surveys, therefore no effects to these species are anticipated. 

Thinning may affect lichens by removing substrate and altering the microclimate (Sarr et al., 
2005). Some rare lichens are thought to be dispersal-limited rather than sensitive to microclimatic 
changes (Sillett, 1995). Alternative 2 may have more indirect effects to epiphytic lichens by removal 
of their substrate over more acres than Alternative 3. In addition, Alternative 2 proposes three 5-acre 
patch cuts with reserves trees that could cause dispersal limitations.   

Given these possible scenarios, Alternative 2 may have more indirect effects to rare botanical 
species than Alternative 3; however, neither action alternative is expected to adversely impact rare 
botanical species over the long-term.  

Cumulative Effects  
The area analyzed for cumulative effects was the South Santiam watershed.  Some of the key 

recent and planned projects considered in cumulative effects include the Sheep Soda Thin (209 ac.), 
Seven Ram ATV (107 ac.), Seven Jump (108 ac.), Seven Sides (330 ac), Seven Sheep (212 ac.) and 
Three Thin Reoffer (306 ac.) Timber Sales. These have occurred within the last 20 years and were 
primarily thinning sales in managed and natural stands.  

All Alternatives 
About 56,000 acres of old-growth forest was clearcut in the 102,000 acre South Santiam 

watershed in the last 50 years. Of this about 5,100 acres were harvested on National Forest system 
lands in the project area, which lies within the larger South Santiam Watershed. These forests 
certainly contained multiple populations of rare botanical species. Fungal diversity declines with 
clearcutting and fire (Byrd et al., 2000; Bruns et al., 2002) and most of the stands were burned after 
harvest. Numerous western redcedar stumps attest to the past presence of a greater amount of cedar 
that may have provided habitat for the Botrychium species.   

Even with substantial past harvest activity there are 51,550 acres of mature and old-growth 
forests still remaining in the watershed. These forests serve as refugia for many rare botanical 
species that would be able to re-colonize younger stands as they mature and become more complex 
in structure and diversity. Thinning proposed in the Toll Joe Project Environmental Assessment 
would have little cumulative effect on rare botanical species in the South Santiam watershed.  

Invasive Plant Species  
Introduction 

Non-native plants are species that have been introduced either intentionally or unintentionally to 
areas where they do not naturally occur. Most invasive non-native plants in the Pacific Northwest 
originate from Europe and Asia. The predators and diseases that control these plant species in their 
native habitats are not present in the habitats where they have been introduced. Unchecked by 
predators or disease, such plants may become invasive and dominate a site, displacing native plants 



Environmental Assessment Toll Joe 

86 

and altering a site’s biological and ecological integrity. For example, invasive plants can reduce 
biological diversity, displace entire native plant communities, decrease and degrade wildlife habitat, 
alter fire regimes, change hydrology by invading wetlands, disrupt mycorrhizal associations, alter 
nutrient dynamics, and increase soil erosion. Invasive plants can also reduce the quality of 
recreational experiences. 

Summary 
The Toll Joe project has a moderate risk of introducing or spreading known populations of 

noxious weeds, primarily due to its proximity to Highway 20 and the inclusion of fuels reduction 
along the highway corridor. Weed control measures are identified under the Project Design Elements 
in Table 14 (Page 48). 

Affected Environment  
Current Condition - Roads serve as invasive species corridors due to their disturbed soils, 

greater light levels, and vehicle traffic (Parendes 1997). There are currently 131 miles of roads in the 
project area. Highway 20 intersects the project area and there are many established weed populations 
along its route. Forty-one invasive weed species have been documented in the watershed. The most 
serious weed infestations in the Toll Joe Project Area are false brome (Brachypodium sylvaticum), 
spotted knapweed (Centaurea biebersteinii), Scotch broom (Cytisis scoparius), and yellow toadflax 
(Linaria vulgaris). Several other common weeds are prevalent in the sale area including St. John’s-
wort (Hypericum perforatum), Himalayan blackberry (Rubus armenicus), reed canary grass 
(Phalaris arundinacea), white sweet-clover (Melilotus alba), tansy ragwort (Scenecio jacobea), 
Canada thistle (Circium arvense) and ox-eye daisy (Leucanthemum vulgare).   

False brome is a highly invasive grass that has the capability to dominate the forest floor to the 
exclusion of native species. Its broad ecological amplitude allows it to succeed in heavy shade or in 
openings, such as meadows and roadsides. It does not have forage value for big game and so 
receives little or no grazing pressure because it contains a neurotoxic fungal endophyte in its leaves, 
making it toxic for wildlife (Bitty Roy, pers. comm.). Multiple small sites of false brome are located 
along the Santiam Wagon Road in the Sevenmile area. 

Spotted knapweed is located at several sites along Highway 20 within the project area. It thrives 
on sunny cutbanks and in the cinders that line the highway. It is a major weed in the Bend, Oregon 
area and vehicles travelling west spread the seed along the highway corridor.  

Scotch broom is a fast growing perennial shrub in the legume family. Its seeds survive in the soil 
seed bank for at least 70 years, thus once a population is established it is extremely persistent. There 
are two sites in the sale area; one is located along a steep cutslope on Highway 20 that is difficult to 
access, and therefore difficult to control. Seedlings have been manually removed repeatedly but due 
to the difficulty accessing the seed source the weed continues to persist. Scotch broom is not shade 
tolerant and declines as the overstory canopies close, however, there is usually enough light along 
roadsides for it to persist.   







Toll Joe  Environmental Assessment 
 

89 

harvest, road construction and reconstruction, vehicular traffic and recreation use contribute to the 
incremental increase in invasive weeds.   

The impact of non-native invasive weeds on native plant communities is cumulative.  The more 
disturbance and activity any given area is subject to, the more the risk of invasive weed introduction, 
establishment, and/or expansion. Past road construction and maintenance (approximately 131 miles 
in the project area), timber harvest (approximately 56,000 acres in the South Santiam watershed; and 
5,100 acres in the project area), and recreation use, combined with almost no protective measures in 
the past, have resulted in numerous weed sites.  The prevalence of ground-based harvest in the past 
likely resulted in numerous weed populations getting established within the stands. This project 
would open and reclose approximately 2.7 miles of non-system road, construct 1.3 miles of new 
non-system road, and thin approximately 910 acres.  Not part of this project, but other contributing 
factors include road maintenance and vehicular traffic on Highway 20 that can spread or introduce 
weed seed, resulting in new infestations along the route. Post-harvest monitoring and weed control 
measures would reduce cumulative effects related to this project; however traffic on Highway 20 
through the project area would continue to contribute to new infestations.  

Special Habitats 
Introduction 

Special habitats are non-forested areas and include:  meadows, ponds, caves, rock gardens, frost 
pockets, wetlands, talus and cliffs. These sites are important reservoirs of biodiversity and provide 
habitat for a wide variety of plants, fungi, and animals, many of which are not found in forested 
areas. In fact, while special habitats cover only about 5% of the area in the Cascades Range, 85% of 
native flowering plants are found in these areas (Hickman 1976). In addition, special habitats 
provide habitat for many species currently on the Region 6 Sensitive Species List. 

Summary  
Buffering special habitats and protecting the microclimate of the wetter sites would generally 

protect these sites from physical disturbances in both action alternatives.  These protection measures 
are consistent with Forest Plan direction, which states that these sites shall be maintained.   

Affected Environment  
Current Condition - Many of the units in the Toll Joe Project Area contain special habitats. 

Scattered rock openings, frost pockets, wetlands, and seasonal ponds are the most common special 
habitats in the area.   These special habitats provide habitat for various plant communities and 
contribute to species diversity of the area, which is otherwise fairly uniform. Special habitats within 
managed stands (Units 25-45) tend to have more weed species due to past disturbance. 

 Desired Conditions - The desired condition for special habitats is to minimize direct and 
indirect influence from project disturbance, and to maintain microclimatic and site conditions within 
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alternatives are viable offerings and would generate benefits to the local economy by providing 
timber products and direct and indirect employment opportunities.  Some of the individual treatment 
units considered alone may not be economically viable.  However units can be combined and 
packaged into timber sales that are viable.   

Cumulative Effects  

All Alternatives 
The cumulative effects of an alternative on the socioeconomic environment are quite difficult to 

estimate (WNFP FEIS, page IV-127). The sale of timber from this project is such a small part of the 
overall timber land base tributary to the area, that this project would have no measurable cumulative 
effect on the local economy.   

Climate Change  
Potential changes in the Earth's climate are likely to have effects on forests and related 

ecosystems the extent and magnitude of which is uncertain.  There is insufficient information to 
predict and detect changes in health, diversity, and productivity of the ecosystems within the project 
area due to global climate change or to estimate site-specific effects.  

The proposed action would affect a total of 954 acres of forest land.  About 843 acres would be 
commercially thinned in stands less than 80 years old and 86 acres would be thinned in stands > 80 
years old, removing the smaller trees and retaining a residual stand of about 60% of the original 
stand canopy cover.  In addition 24 acres of gaps, ranging in size from 1/10 to ½ acres, would be 
interspersed within 3 to 15% of the thinned stands.  Within the gaps a dominant tree and/or minor 
conifer species > 7”DBH would be retained.  Finally, about 20 acres of 5-acre patch cuts with green 
tree retention would retain at least 15% of the patch uncut in a combination of clumps and individual 
trees.  For each 5-acre patch cut this would result in one ½-acre clump and ¼-acres of individual 
trees retained.  The scope and degree of change would be minor relative to the amount of forested 
land within the 102,000 acre watershed as a whole. A project of this magnitude would have such 
minimal contributions of greenhouse gasses that its impact on global climate change would be 
infinitesimal.  Therefore, at the global scale, the proposed action’s direct and indirect contribution to 
greenhouse gasses and climate change would be negligible.  

In addition, because the direct and indirect effects would be negligible, the proposed action’s 
contribution to cumulative effects on greenhouse gasses and climate change would also be 
negligible.   

The Intergovernmental Panel on Climate Change has summarized the contributions to climate 
change of global human activity sectors in its Fourth Assessment Report (IPCC 2007).  The top three 
anthropogenic (human-caused) contributors to greenhouse gas emissions (from 1970-2004) are: 
fossil fuel combustion (56.6% of global total), deforestation (17.3%), and agriculture/waste/energy 
(14.3%).  IPCC subdivides the deforestation category into land use conversions, and large scale 
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deforestation.  Deforestation is defined as removal of all trees, most notably the conversion of forest 
and grassland into agricultural land or developed landscapes (IPCC 2000).  

This project does not fall within any of these main contributors of greenhouse gas emissions.  
Forested land would not be converted into a developed or agricultural condition.  In fact, forest 
stands are being retained and thinned to maintain a vigorous forested condition that can continue to 
support trees and sequester carbon long-term. 

Given the IPCC findings and the small scale and limited effects of this project on vegetative 
cover and in terms of its combustion of fossil fuels by log movement and other machinery used for 
land management, the incremental contribution of greenhouse gases and climate change is so small it 
is not measurable. 

This project is also consistent with IPCC recommendations for land use to help mitigate climate 
change.  The 2007 IPCC report summarizes sector-specific key mitigation "technologies".  For the 
forestry sector, the report recommends forest management including management to "improve tree 
species" and increase biomass.  The proposed action is consistent with these recommendations 
because thinning accelerates the development of large diameter trees and promotes vigorously 
growing, healthy stands (Tappeiner et al, 2007).  Biomass would be increased by thinning since the 
average diameter is expected to grow 2 to 5 more inches in the next forty years than without 
thinning, about a 40 - 45% increase in diameter growth, depending upon treatment. 

Timber management projects can influence carbon dioxide sequestration in three main ways:  (1) 
by increasing new forests (afforestation), (2) by avoiding their damage or destruction (avoided 
deforestation), and (3) by manipulating existing forest cover (managed forests).  Land-use changes, 
specifically deforestation and regrowth, are by far the biggest factors on a global scale in forests’ 
role as sources or sinks of carbon dioxide, respectively (IPCC, Intergovernmental Panel on Climate 
Change, 2000).  Projects that create forests or improve forest conditions and capacity to grow trees 
are positive factors in carbon sequestration.  The proposed action falls into this category. 

The United States, through the Office of Science and Technology Policy has developed a 
national plan for global climate and atmospheric change research.  The USDA activities are 
identified in that plan, and are outlined in "Our Changing Planet:  The FY l991 U.S. Global Change 
Research Program."  The Department of Agriculture is developing a Strategic Plan for Global 
Change which includes assessment and development of policy options, and research on the effects of 
management of forest and agricultural ecosystems on carbon dioxide and greenhouse gas cycling.   

The USDA is committed to a long-term research effort.  Until research removes scientific 
uncertainties, the National Environmental Policy Act (NEPA) disclosure documents at the regional 
or project levels are not the appropriate means for addressing global climate change issues.  The 
USDA endorses the concept that atmospheric and climate effects from major Federal actions be 
considered in national planning.  Such analysis is incorporated as part of the two National analyses 
coordinated by USDA, the Resources Planning Act (RPA) Assessment and Program of l990 and the 
Resources Conservation Act Appraisal of l995.  Evaluation of global climate change effects in 
NEPA documents at the regional or project levels would be speculative and rarely provide 
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meaningful information for the decision maker or the public.  Evaluation of global climate change 
effects for long-term regional programs may be appropriate in the future when research removes 
major scientific uncertainties.  The USDA would continue an active leadership role in agriculture 
and forestry regarding the reduction of emissions of greenhouse gases. 

Regional climate change modeling (see for example, Spies, et. al., 2010) generally predict, for 
the west slope of the Cascade Mountains, that average temperatures increases would result in longer 
and more intense summer dry periods, increasing summer soil moisture deficits and intensifying 
wildfire activity and frequency.  Variable trends in precipitation are projected, which could result in 
more intense precipitation events resulting in changes to peak flow regimes, and a rising of 
snowpack elevations. 

The actions that are proposed in the Toll Joe Project Area would, to some extent, preserve plant 
communities since less dense and diversified second-growth stands would be more resilient in the 
face of insect and disease infestation and wildfire that could increase in frequency due to a changing 
climate.  The proposed action would have no effect on the current hydrologic regime in the project 
area as a whole, and would maintain vegetation currently providing shade to perennial streams 
channels, so it would not affect stream temperature that could increase as a result of climate change.  
It is not known what could be done to maintain peak flow regimes in the face of changing 
precipitation patterns, nor how the amount of shade produced by riparian stands could be increased 
in the face of a warming, drier climate. 

According to Mote, et al. (1999) successful forest management approaches in the face of 
potential increases in temperature and decreases in precipitation and snowpack accumulation include 
maintaining the full range of biodiversity, managing forest densities for reduced susceptibility to 
drought stress, plant species with a known broad physiological climate response curve, and using  
prescribed fire to reduce susceptibility to high-intensity, large disturbances.  All these management 
approaches are included in the Proposed Action that has been developed for the Toll Joe project. 

Recent studies have indicated there is considerable potential to increase carbon storage in 
Douglas-fir/western hemlock forests (Harmon, et al., 2009, Hudiburg, et. al., 2009, and Mitchell, et 
al., 2009); the point being to increase vegetative carbon sequestration to lower, or at least avoid 
continued increases in the amount of carbon dioxide in the atmosphere.  These studies suggest that 
routine forest management activities, such as fuels reduction, thinning, and relatively short rotation 
harvests result in a reduction of the potential amount of carbon that a forest can store in the long-
term.  The later of these studies specifically states that even taking into account potential future 
losses of a dense forest to stand replacement fire and the use of forest products for durable goods 
(another form of sequestration) or renewable fuels, such management still results in a reduced rate of 
carbon storage.  These results are intuitive in that removal of any vegetative material from a forest, 
whether by harvest or application of prescribed fire, results, at least in the short-term, in a reduction 
of total biomass.  However, this does not fully take into account the dynamic nature of forests, both 
biologically and socially in terms of human goals and objectives. 
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The purpose and need for this project is to maintain and enhance forest health, growth, and 
vigor, not to provide for storage of a theoretical maximum amount of carbon.  As Hudiburg, et. al. 
(2009) establish, the way to sequester the most carbon in westside Pacific Northwest Forests is to 
maintain the most trees on a site for the longest period of time.  Such a strategy does not provide 
much room for other species, and does not provide for development of dominant tree crown 
structures that can provide various types of plant and animal habitat over the long-term. 

There currently is neither a general Forest Service policy mandate nor specific Forest Plan 
direction to manage forests primarily, or even secondarily, as maximum carbon reserves.  Such an 
objective would be counter to the identified purpose and need for action for the Toll Joe project, 
which is generally to promote health, growth, and vigor of forest stands in the project area.   There is 
specific National (FSM 2020) and Forest Plan (FW-201) direction to manage for maintenance of 
biodiversity.  Maximization of carbon storage in this area would inevitably result in favoring dense, 
uniform stands of conifer trees to the exclusion of more diverse vegetation communities.  
Biodiversity enhancement is mandated on National Forest lands both by statute and Forest Service 
policy.  Management of second growth stands for maximum carbon storage would not provide for 
multiple use, would not provide for diverse and resilient forests, and stands maintained in as dense a 
condition as physically possible could likely result in ephemeral storage if these stands were affected 
by wildfire, a relatively common event in the western and southern Cascades Mountains of Oregon. 

Additionally, the manipulation of vegetation is not likely an effective method of reducing 
concentrations of carbon dioxide in the atmosphere as long as large amounts of fossil fuels continue 
to be burned.  As Herzog et al. (2000) points out; one would have to plant an unforested area the size 
of the Indian subcontinent each year to balance current carbon dioxide emissions that are almost 
entirely generated from the combustion of fossil fuels.  Even if there was enough non-forested land 
to use for effective carbon sequestration through afforestation, these forests also are not really 
storing carbon for any reliably long period of time; they are still part of the active carbon cycle and 
are subject to various disturbances that can abruptly end the storage function.  This is especially true 
of coniferous forests in the western Unites States, such as those in the Toll Joe Project Area, which 
are subject to periodic wildfire during summer droughts.  One severe wildfire on this landscape 
would release as much carbon dioxide immediately, and much more would be generated chronically 
as the killed tree stems decompose. 

Riparian Reserves 
Introduction 

Analysis of Riparian Reserves for this project will discuss the current condition of the Reserves, 
describe the need for action, and disclose the effects of actively managing within the Reserves to 
meet Aquatic Conservation Strategy Objectives (ACSOs).   

The NW Forest plan included the Aquatic Conservation Strategy (ACS) to protect the ecological 
health of the watershed and aquatic ecosystems on public lands. Meeting the intent of the ACS and 
restoration of habitat for federally-listed species is an important aspect of thinning projects on the 
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Willamette National Forest.  Properly functioning Riparian Reserves are critical to the recovery of 
listed species.  Thinning treatments to benefit Riparian Reserves is justified by scientific literature 
and stand development theory in dense uniform plantations (Spies, et al. 2013). 

Summary  
There is potential to benefit the Riparian Reserves and accelerate attainment of some ACSOs in 

young plantations (Spies et al. 2013).  The volume of wood available for recruitment to the Riparian 
Reserves would initially decrease as a result of thinning, but in the long-term wood recruitment 
would return much closer to historic levels.  Natural forests acting as source areas are expected to 
continue to provide ample supplies of wood over the short term until the treated plantations reach the 
stem exclusion phase and begin to contribute wood to the Riparian Reserves again.   

Affected Environment  
Current Condition - Riparian Reserves in the project area are dominated by Douglas-fir with 

minor amounts of other conifers including western hemlock, western redcedar, noble fir, Pacific 
silver fir, grand fir and western white pine.  A variety of shrub species are also present.  The plant 
groups in Riparian Reserves vary, depending on proximity to surface water, slope position, elevation 
and aspect.  Scattered areas of red alder and big leaf maple can be found concentrated in riparian 
areas.  Of the approximately 22,000 acre project area, approximately 12,000 acres are in Riparian 
Reserves. 

The project area (predominantly Sevenmile Creek sub-watershed) has 27% of the Riparian 
Reserve in stem exclusion stage as opposed to sub-watersheds in a more natural condition, which 
have about 5-10%  in stem exclusion (South Santiam Watershed Analysis, updated 2006). The trees 
in the stem exclusion stage are competing for sunlight, water, and nutrients causing reduced tree 
growth and vigor as well as limiting understory vegetation.  Suppressed understories are mostly 
limited to shrubs and herbs with a few small trees scattered throughout.  These stands lack structural 
diversity and complexity.   

Of the approximately 22,000 acre project area, about 5,100 acres were previously clearcut and 
replanted to primarily Douglas-fir.  These plantations are even aged, dense, and show very little 
diversity or complexity of species and habitats desired in the Riparian Reserves.  Approximately 
1,760 acres in these plantations are in Riparian Reserves, representing approximately 15% of the 
project area. The remaining 85% are in a natural state. 

Approximately 256 acres of the 1,760 acres of Riparian Reserves in young managed stands have 
been thinned (sales sold from Gordon Three and Sheep Soda environmental assessments) to increase 
stand structure and species diversity.  An unknown number of these stands have been pre-
commercially thinned.  Just over a 1,000 of these acres are from plantations established after 1970, 
and they are not ready for silvicultural treatment. 

Desired Condition - Riparian Reserves serve to maintain the ecologic integrity of streams and 
stream corridors as well as provide corridors between Late Successional Reserve Areas (NWFP 
1994; p B-13).   The desired condition within Riparian Reserves includes:  large conifers (NW 



Toll Joe  Environmental Assessment 
 

97 

Forest Plan, p. 31); complex habitat structure representative of that which would result from natural 
disturbance patterns; diverse species composition; snags and logs on the forest floor (NW Forest 
Plan, p. B-2) and large wood for streams.  This condition is important to be maintained for the 
benefit of aquatic plants, aquatic organisms, and terrestrial wildlife.  

Environmental Effects 

Methodology 
Maps and GIS analysis methods were used to analyze the current condition and the proposed 

treatments at the project scale.  The analysis of current Riparian Reserve condition and management 
actions to restore Riparian Reserve condition was completed in an interdisciplinary format. The 
Riparian Reserve network at the project scale is estimated because surveys of actual stream locations 
at this scale have not been completed. 

Spatial and Temporal Context for Effects Analysis 
The area of analysis is the project area, rather than the 6th field sub-watershed scale.  Since there 

are only a couple of stands in the Sheep Creek sub-watershed it was apparent that the best way to 
analyze effects of this project was at the project scale.   

Direct/Indirect Effects  
The objective for thinning in younger Riparian Reserves (< 80 years) is the attainment of 

Aquatic Conservation Strategy Objectives (ACSOs) by creating species diversity and structure at the 
stand scale while maintaining habitat complexity and connectivity across the landscape.   

Alternative 1 – No Action  
Riparian Reserves would passively correct the overstocked condition found in the younger 

stands (< 80 years) through natural disturbance and plant succession processes.  As passive 
management produces suppression mortality, the stand would self-thin.   

Alternatives 2 and 3  
Alternatives 2 and 3 propose to thin 291 acres in Riparian Reserves within stands less than 80 

years old to accelerate attainment of species diversity and habitat complexity, while maintaining 
adequate supply of coarse woody debris.   

Thinning in these Riparian Reserves presents potential for short-term effects, including 
degradation of water quality and habitat conditions.  This risk is low and can be minimized by the 
use of site-specific design elements (see Table 14) and best management practices.  No-harvest 
buffers prevent sedimentation from ground disturbance and maintains shade and bank stability.  
Woody debris source material is sustained and quality of wood structure is improved over time.   

A loss of intermediate-sized wood from the upland portion of the Riparian Reserve would occur 
due to the removal of material from Riparian Reserves outside of no-cut buffers.  It is possible that 
thinning would create a 10 to 30 year period when wood recruitment rates would be reduced at the 
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stand scale. It is expected however, that the remaining untreated Riparian Reserves in the project 
area would continue to provide a source for wood recruitment to the stream channel.  Furthermore, 
no-cut buffers have been established along all streams which would allow for natural recruitment of 
near stream wood.  Loss of direct wood recruitment to streams and streamside riparian areas would 
be minimal and would still fall within the range of natural variability, given that only approximately  
2.4% (291 ac. treated/12,000 acres in project area x 100%) of Riparian Reserves in the project area 
would be treated.  

Thinning in younger Riparian Reserves would meet the objective of accelerating attainment of 
ACSOs by creating species diversity and structure at the stand scale while maintaining habitat 
complexity and connectivity across the landscape.  The treatment would promote variable density 
within Riparian Reserves by leaving skips and varying thinning intensities.  

Riparian plant communities may experience increased light and warmer summer temperatures as 
a result of thinning in Riparian Reserves. No-harvest buffers of 50 feet on intermittent streams and 
75 feet on perennial streams would help mitigate direct effects to these communities.  

Cumulative Effects  
The area of analysis is the project area.  

Both Action Alternatives    
Cumulative effects are determined from the time logging and road building began in the 

watershed up to and including any planned management activities because this time frame includes 
effects to Riparian Reserves related to Aquatic Conservation Strategy Objectives (ACSOs).   

In most of the managed stands in the project area, the ACSOs are not currently being attained.  
Past timber harvest practices, including harvesting to the edge of stream channels and removing 
large wood from streams, have created current stream conditions that lack channel complexity and 
high-quality aquatic habitat.  In addition, land management practices on private land have had an 
impact on the overall ability to meet ACSOs at the project scale. Past harvest has impacted 
approximately 15% of Riparian Reserves in the project area. Large wood recruitment is the most 
important habitat-forming feature missing from streams and rivers in the project area.  This project 
would thin a portion of this 15%, increasing the complexity and overall health of 291 acres over the 
long-term.  No-harvest buffers would prevent sedimentation from ground disturbance, maintain 
shade retention and bank stability, and woody debris source material would be sustained while 
improving the quality of the wood over time.  Since only previously managed stands are being 
harvested in this project and the treatment would hasten the development of stands to the desired 
condition, cumulative effects would be minimal.   

Past road building has also had an impact on Riparian Reserves and the ability to restore and 
maintain ACSOs.  There are approximately 88 miles of roads in Riparian Reserves in the project 
area, affecting about 320 acres of Riparian Reserves (2.6%), assuming an average of 30 foot road 
impact width.  Both alternatives would build temporary roads in Riparian Reserves, with Alternative 
2 building approximately 0.2 miles more than Alternative 3.  In addition, approximately 10 miles of 
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Based on implementation of the design criteria outlined in Table 14  (Page 48) and field 
observations during project reconnaissance, no measurable direct or indirect effects on increases of 
stream temperature are anticipated within the project area, as a result of the action alternatives.   

Cumulative Effects  

All Alternatives  
No measurable direct, indirect, or incremental cumulative increases of stream temperature are 

anticipated within the project area as a result of this project.  Riparian management on private land is 
not expected to change, therefore cumulative effects of private land management practices to stream 
temperatures are not expected to increase.   

 

Aquatics – Stream Flows  

Summary  
Aggregate Recovery Percentage (ARP) levels are maintained above recommended values by the 

most extractive alternative (Alternative 2) in the affected sub-watersheds, even immediately after 
implementation when the potential for effects to vegetative recovery would be greatest.  Therefore, 
no altered peak stream flow regimes are anticipated from implementation of the proposed actions.  
As a result of this project, there are no anticipated effects on stream channels. 

Affected Environment  
Current Condition - Current Aggregate Recovery Percentage (ARP) levels in the Toll Joe 

Project Area subwatersheds are: Sevenmile Creek 92% and Sheep Creek 92%.  These numbers are 
above the midpoint values of 70% from the 1990 Forest Plan. 

Desired Condition - ARP levels at or above the midpoint values identified in the Forest Plan 
Environmental Effects  

Environmental Effects 

Methodology  
Projects involving timber harvest were analyzed for their cumulative impact on the quantity and 

timing of peak flows and water yields using an accounting methodology known as Aggregate 
Recovery Percentage (ARP), as specified by the Forest Plan.  The ARP model compares the amount 
of a project area within the transient snow zone that is recovered, against a threshold value 
(Midpoint) that was calibrated for the area during development of the Forest Plan.  The midpoint 
values were developed based on the soil, geology, vegetation, climate, and stream channel 
conditions of each sub-watershed.  They are intended to represent a minimum level of vegetative 
recovery in the sub-watersheds to prevent increases in peak flows regimes that would degrade 
channels.  Recovery generally occurs when stand diameters average 8” DBH and crown closures 
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Finally, although there are short term increases in road-related stream sedimentation, this project 
would stabilize and decommission several miles of system roads, which would have a long-term 
effect of reducing the amount of road-related sediment entering streams.  There would also be a 
number of fills stabilized, with road reconstruction activities that would no longer be at risk of 
catastrophic failure. 

Affected Environment  
Current Condition - The geologic formation and soils of the Toll Joe Project Area have 

historically been prone to extensive erosion and slumping due to deep soils and unstable earth flows 
(See Soils Effects section of the EA and Soils Report in the project record). Many of these 
earthflows have stabilized during the last several thousand years, but some remain active.  Several 
active earthflows, continually moving toward Sheep Creek and the South Santiam, result in mass 
slumping of natural sediment into these systems.   

In the 1940s road construction and timber harvest began in the project area, peaking on National 
Forest system lands in the 1970s and 1980s.  During these times, timber harvest and road building 
techniques led to elevated sedimentation levels in streams.   

Road development in the Toll Joe Project Area is extensive (approximately 3.8 miles/square 
mile), and most large blocks of forest have been accessed. Most major road systems were 
constructed from the 1940s to the 1970s with older road construction standards when few location 
and construction controls were in place. Some of these roads were built on steep side slopes with 
sidecast construction standards, where most of the excavated material was pushed over the edge onto 
the steep sideslopes below.  The remnants of this sidecast are still evident, and failing sidecast 
continues to be a source of mass sedimentation into streams in the project area.  These roads 
continued to produce sediment during storm events as unstable portions of road fills fail and result in 
debris torrents.  Road maintenance activities have worked to eliminate many of these unstable road 
fills, since implementation of the Forest Plan in 1990.  Many were repaired to the higher road 
construction standards after their initial failure.  Even so, roads continue to be the largest source of 
human-caused sedimentation in the project area, especially at stream crossings where road sediment 
can enter streams and undersized culverts can fail during flood events.  Of the 131 miles of system 
roads in the project area, there are approximately 88 miles of system roads and an unknown number 
of non-system roads in Riparian Reserves, equating to approximately 68% of the total roads in the 
project area. 

The Upper Santiam River Sub-Basin, including the Toll Joe Project Area, provides municipal 
water to the City of Sweet Home through the water intake in Foster Reservoir in Sweet Home, 
approximately 25 miles downstream from the project area.  Stream sediments and associated 
turbidity are the most likely consequences of the Toll Joe project that could affect municipal water 
quality, but there is expected to be no effect, particularly since Foster Reservoir acts as a buffer to 
the city’s intake, allowing both naturally high and any project-caused turbidity to settle out before 
the water intake. 
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fish habitat after the first fall rains.  This effect is temporary and minimal.  Since planned road 
management activities reduce the aquatic risk of road failure over the long term, the result would be 
less effect to MIS habitat than the existing condition.  Resident MIS life stages present in the area of 
exposure from the project include juvenile, adult, and eggs.   

There is potential for direct and indirect input of sediment into MIS habitat because of log haul 
operations on the 2044 road (see Sedimentation and Roads).  The haul over the 2044 bridge could 
result in sediment entering the stream through the drainage holes on the bridge.  However, based on 
professional experience there is no potential for effects from this sediment to reach anadromous fish 
habitat because the haul is approximately 1 mile upstream from LFH.  The sediment from the bridge 
would enter into resident MIS habitat.  This effect is temporary during haul operations and minimal.  
Resident MIS life stages present in the area of exposure from the project include juvenile, adult, and 
eggs.   

Cumulative Effects 

 Alternative 1 – No Action  
Past timber harvest adjacent to channels and large wood removal from stream channels 

contributed to the current degraded condition of MIS fish habitat in the project area. The No Action 
Alternative would allow for some long-term recovery of fish habitat as trees grow and recruit into 
stream channels.  

In the No Action Alternative, the future plan to decommission and store aquatic risk roads would 
not occur.  These projects are designed to limit sediment effects to MIS fish habitat.  Without these 
projects the potential exists for increased sedimentation of MIS fish habitat.  At the watershed scale 
MIS fish habitat would be maintained with implementation of this alternative. 

Alternatives 2 and 3 
Effects of the proposed action on MIS species or their habitat across the project area, when 

considered cumulatively in the project area, would be beneficial to MIS habitat. A net decrease to 
fine sediment levels is expected due to the planned road storage and decommissioning, which would 
improve habitat conditions for MIS and their habitat. Reduced sediment delivery improves important 
aquatic elements such as cleaner water, higher quality substrates for spawning and rearing habitat, 
and less pool infilling. Thinning densely-stocked Riparian Reserve stands, outside of no-harvest 
buffers, improves vegetative conditions leading to increased large wood recruitment in the long-term 
and creates more fire-resilient stands along streams.  

Fire/Fuels 
Introduction 

Fire suppression over the past century has resulted in an increased fuel loading throughout forest 
ecosystems including portions of the Toll Joe Project Area. This increased fuel loading consists of 
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surface fuels, ladder fuels, and dense overstory canopies. Managing hazardous fuels has become a 
priority both nationally and locally to reduce the potential for large wildfire effects.  

One of the projects purposes is to strategically manage hazardous fuels (ground, ladder and  
canopy fuels) along a 200-foot wide section on the north side of Highway 20, and in other high risk 
areas, to reduce the potential for large-scale fires that could adversely affect adjacent private land as 
well as visual quality along Highway 20, a designated State Scenic Byway. 

This section discusses the effects of treating these hazardous fuels to reduce the risk of wildfire. 

Summary  
Fuel treatments would be conducted following Forest Plan Standards and Guidelines. Hazardous 

fuels would be reduced along the north side of Highway 20 to meet the desired future condition. The 
Fire Regime Condition Class 2 (moderately departed) would move closer to the range of 
natural/historical variability of vegetation characteristics, fuel composition, fire frequency, fire 
severity, and associated disturbances. Treatments along the highway corridor would aid in creating a 
more fire-resilient landscape and safer conditions for firefighters and the public and all treatments 
would reintroduce the disturbance process of fire into the ecosystem. 

Affected Environment  
Current Condition - Fire exclusion, 

vegetation growth and succession in the 
absence of frequent, low to moderate severity 
wildfire events has resulted in conditions 
where surface and ladder fuels are more 
extensive and the lower, middle and upper 
canopies are denser than they would be 
without fire (see Figure 27). The Fire Regime 
Condition Class (FRCC) along the highway 
corridor is moderately departed from the 
expected and historic range of variability (see 
Figure 28) so is more susceptible to the local 
risk of human ignition. Consequently there is 
an increased potential for high intensity 
wildfire activity that would be difficult to suppress. This makes the successful protection of the area 
extremely risky to firefighters and the public, but also problematic and costly.    

Because of the traffic on State Highway 20, there is an elevated risk for human-caused fire starts 
in this area. Records show that between 1970 and 2010 there have been about 45 fire starts in the 
project area of which seven of those fires were adjacent to Highway 20. In addition, historically 
there have been two large human-caused fires in this area: a 3,000 acre fire in 1911 and a 600 acre 
fire in 1936.  

Figure 27:  Current Fuel Conditions in Stand Adjacent 
to Highway 20 
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Desired Condition - The desired condition is a fire-resilient landscape, especially along the 
Highway 20 travel corridor, and other high risk areas. The desired fire regime condition class 
(FRCC) is Class 1, which is within the range of natural/historical variability of vegetation 
characteristics, fuel composition, fire frequency, fire severity, and associated disturbances.  

Additionally the desired condition for areas along the highway corridor would be a place where 
firefighters can operate safely and effectively, allowing for strategic fire control tactics to be utilized,  
insuring protection of the adjacent landscape including private landholdings and the State Scenic 
Byway.  

For activity-generated fuels, Forest Plan Standards and Guidelines (S&G) establish levels of 
allowable woody material following timber harvest. Two specific guidelines related to fire and fuels 
are Forest Wide (FW) 212 and 252 which state 7-11 tons/acre of 0-3” diameter fuels in stands post-
harvest are allowed. These guidelines allow for successful direct attack with ground forces under 
average high fire danger weather (90th percentile fire weather conditions). 

Environmental Effects 

Methodology 
The following is a list of models and analysis techniques that were used for this report: 

• Arcmap/GIS – program to utilize spatial data for fuel models, vegetation, FRCC, 
alternatives, etc. Data were gathered on the ground or from Willamette NF, FSVeg, 
LANDFIRE, and NW Oregon FRCC corporate GIS layers. 

• BehavePlus 5.0 – program to determine a range of fire behavior characteristics including 
surface fire and passive or active crown fire to show how desired treatments change or 
reduce the intensity and severity of wildfire; change or reduce the effects from wildfire. 

• Fire Behavior Prediction System Fuels Models (FBPS) - photo and data reference for 
quantifying fuel types. 

• Fire Regime Condition Class (FRCC) - Northwest Oregon GIS coverage (from LANDFIRE) 
that determines stand characteristics and historical/current fire regimes. The current 
vegetation is from a combination of GIS vegetation queries, aerial photos, and local 
knowledge. 

• FOFEM – program used to determine the range of effects, including effects on soil, tree 
mortality, and smoke emissions. 

• LANDFIRE -  Nationally consistent data of fuel models, FRCC, etc. that can be altered to fit 
a particular area 

• Photo Series for Natural Forest Residue for PNW – used to identify current fuel loading in 
Toll Joe Project Area ( Maxwell, et.al.1980) 

• Near-Term Fire Behavior (NFTB) – two- dimensional fire growth model that uses spatial 
information on topography, fuels, weather and wind to model fire growth. 

• The Wildland Fire Decision Support System (WFDSS) was used to model near-term fire 
behavior of a simulated fire start adjacent to Highway 20 under late-summer conditions 
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(90th percentile fire weather conditions) when most fires occur in this area.  The simulation 
was done with and without ground and ladder fuel treatments. 

Direct/Indirect Effects  

Alternative 1 – No Action  
No fuels would be generated from harvest activity in this alternative.  Fire suppression policies 

would continue to dictate fire exclusion from the project area. A lack of disturbance would mean that 
stands would continue growing into an overstocked condition. Slow growing and weakened trees 
would contribute to the fuel build-up on the forest floor. Stands that are currently within the range of 
natural/historical variability of vegetation characteristics, fuel composition, fire frequency, fire 
severity, and associated disturbances (FRCC 1) would begin to depart from that natural fire regime.  
The landscape would transition into one reflecting vegetation, fuels and disturbances uncharacteristic 
of the natural regime (FRCC 2 and 3), thus reducing the natural forest resiliency to disturbance.   

Over time, the increasing fuel loads and dense canopies could be associated with higher fire 
intensity, severity and rates of spread. Fire occurrence on the landscape would continue but in the 
form of uncontrolled wildfires. The risk of large, stand-replacing fires would increase and pose a 
future danger to the Late Successional Reserve, highway corridor, historic wagon road, and adjacent 
private lands. 

Fuel loading would continue to increase and vegetation would continue through successional 
pathways as stands continue to grow. Increased fuel loadings on the ground, combined with ladder 
fuels and closed-canopy stands, escalate the potential for wildfire behavior. Private property, and the 
firefighters that protect property, would be at risk from increased wildfire intensity. In the absence of 
prescribed fire and treatments, ladder fuels and canopy cover would be high, and lead to high-
intensity wildfires.  

Alternative 1 would not meet the desired future condition, would not reduce firefighter risk, and 
would lead to higher suppression and environmental cost of high severity fires. 
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for control in prescribed fire and fire suppression.  These treated stands would be more consistent 
with safe-practice guidelines and have production rates for fireline construction double those of pre-
treatment levels. In the project treatment area the landscape would shift from Fire Regime Condition 
Class 2, toward Fire Regime Condition Class 1,  improving the overall resiliency of the forest to 
large scale disturbance. 

From the decrease in surface fuel loading, reduction in ladder fuels, and variability in vegetation 
structure following treatments, wildfire behavior would decrease. Fire spreading on the ground 
would not easily transfer into tree canopies, given the more open canopy. Treatments would reduce 
canopy continuity and ladder fuels (vertical and horizontal continuity), decreasing the potential for 
crown fire initiation and spread. Upon project completion, firefighter and public safety would 
improve and would offer an environment where quick fire suppression operations could be made 
reducing the size of wildfires.   

Altering stand structure can make forests more resilient to fires but under extreme wildfire 
conditions these preventive measures would not guarantee a fireproof condition. 
  
Activity-generated Fuel Treatments 

Sixty-eight acres of post-harvest underburning in Alternative 2, plus hand piling, grapple piling 
and yarding tops to the landing and burning slash piles would reduce activity-generated fuels to meet 
Forest Plan standards and guidelines.    

Alternative 3 Action  
Hazardous Fuel Reduction on the north side of Highway 20 

The effects for Alternative 3 are similar to Alternative 2 except in the number of acres being 
treated.  Only 20 acres would be thinned to treat canopy fuels north of Highway 20 because harvest 
is restricted to stands less than 80 years old in this alternative. These are 30% of the acres treated in 
Alternative 2.  Ground and ladder fuels would be treated on about 119 acres in Alternative 3.  This is 
about 44 more acres than in Alternative 2.    
 
Activity-generated Fuel Treatments 

Twenty-three acres of post-harvest underburning, plus hand piling, grapple piling and yarding 
tops to the landing and burning slash piles would reduce activity-generated fuels to meet Forest Plan 
standards and guidelines.    
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Figure 33:  Fuel Treatments on North Side of Highway 20 in Alternative 
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Cumulative Effects  
The spatial boundary for analyzing the cumulative effects to fire is the Toll Joe Project Area.  

The area analyzed displays the direct and indirect effects of fire on the treated units which translate 
to the variation of fuels profiles over the larger disturbance landscape. Cumulative effects are based 
on management activities that would or have occurred in the Toll Joe Project Area.   

Alternatives 2 and 3  
Proposed fuel treatments, in concert with harvest activities, would help diversify the fuel profile 

across the landscape. Future wildfire suppression actions would continue; however the proposed 
treatments aid in returning the natural disturbance to the landscape. No other foreseeable future fuels 
management activities are planned within the Toll Joe Project Area that would contribute 
incrementally to the cumulative effects from past or currently proposed activities. No adverse effects 
on the fuel profile or on fire behavior would result from the proposed fuel treatments.  

Air Quality 
Introduction 

The State of Oregon has delegated authority for attainment standards set by the 1977 and 1990 
Clean Air Acts and associated amendments. To regulate these standards, the state developed the 
Oregon Smoke Management Plan and State Implementation Plan. These are guidelines and 
regulations for prescribed fire smoke emissions in Oregon. The Willamette National Forest has 
adopted this plan for emission control (LRMP, 1990). 

The Smoke Management Plan established Designated Areas and Class 1 Airsheds as priority 
areas regulated to protect air quality.  Mount Jefferson and Mount Washington are the closest Class 
1 Airsheds to the Toll Joe Project Area (12-15 miles respectively). Class 1 Airsheds must be 
protected from visibility impairment July 1- Sept. 15.  

Affected Environment  
Current Condition - Air quality within the project area is similar to both the State of Oregon and 

Sweet Home, Oregon, which is located about 35 miles west of the project area.  According to the 
U.S. Environmental Protection Agency data, the average air quality index (AQI) from 1999-2009 is 
considered good air quality with little potential to affect public health.  AQI is a combination of five 
major air pollutants regulated by the Clean Air Act:  ground-level ozone, particulate matter, carbon 
monoxide, sulfur dioxide and nitrogen dioxide. 

 Existing particulate matter 5 micrometers or less (PM 2.5), an element of AQI and of concern 
during burning, ranges from 6.5 to about 9 and is very similar between the State of Oregon and 
Sweet Home.  Existing particulate matter 10 micrometers or less (PM 10) ranges from about 11 to 
20.8 and Sweet Home is similar to the State averages but is about a 1 to 3 points lower. 
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road or near the treatment area, would be taken in order to notify forest users of nuisance smoke and 
notifications to the public would be made prior to burning. 

Alternative 2 and 3 

Cumulative Effects 
The area defined for cumulative effects to air quality is the Toll Joe Project Area where the 

treatments occur, as well as the larger landscape where smoke emissions can travel. At the larger 
landscape, the cumulative effects analysis area includes the Designated Areas and Class 1 Airsheds.  

No adverse effects to air quality would result from the proposed fuel treatments. Neither 
Designated Areas nor Class 1 Airsheds would be affected from the fuel treatments. Smoke emissions 
would be short duration and mitigation measures would reduce the quantity of emissions during 
prescribed burns. Past management activities do not cumulatively add to air quality effects from 
proposed treatments. No other foreseeable management activities that would affect air quality are 
schedule to occur in the Toll Joe Project Area. 

Recreation – Scenic and Recreation Resources  
Summary  

The Toll Joe project is expected to create minor modifications in the texture and color of treated 
stands as seen from some viewpoints, Highway 20 and other forest roads.  Treated stands would 
retain sufficient stand densities to make vegetation changes difficult to pick out within the 
characteristic landscape from viewpoints like Iron Mountain.  Vegetation changes that can be seen 
from viewpoints would not dominate the surrounding landscape features and would eventually blend 
in as a result of stand growth.   

Harvest activities could create short-term delays to forest visitors on roads used for log haul.  
Minor forest visitor displacement could occur as some visitors do not like to travel roads used for 
haul.  There are no major recreation sites adjacent to or in close proximity to the proposed harvest 
units so the probability of displacing recreationists would be low.   

Forest roads that area open to non-highway legal vehicles would be closed to this activity during 
harvest and haul, creating a direct impact to these users.   

Such interruptions to public access would be short-term and have been designed to avoid the 
busiest periods of use in the project area.  Implementation of design elements outlined in Table 14 
would minimize project effects on recreation facilities and visitors during and after harvest 
operations.   

Affected Environment  
Current Condition Scenic Resources - The forest condition, color and texture vary over the 
landscape in this area due to past fires, rock outcroppings, mixed ownership and past management 
activities.  Views across the landscape are limited from Highway 20 and views consist mostly of 
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various age classes of trees.  Views from highpoints are dramatic and encompass a wide array of 
colors and patterns.  Rocky outcroppings and clearcuts on private timber land break up the views so 
the view is not of a continuous forest.   

The project area contains five scenic management allocations and several developed recreation 
sites.  For this project, the scenic management areas are connected to viewsheds for Highway 20 and 
from the top of Iron Mountain and Jumpoff Joe Mountain.  The sensitivity of these scenic viewsheds 
is notable because Highway 20 is a Scenic Byway (Over the Rivers and Through the Woods) and the 
Iron Mountain trail is popular with visitors from around the Willamette Valley and Central Oregon.  

 Travelers along Highway 20 have limited opportunities to see beyond foreground views due to 
dense vegetation along the highway and steep topography.  The topography of the area and the 
location of the highway limit the views across the landscape.  Views from the highway are mostly of 
forested stands of various age classes and densities.  Most past management activities have left a 
buffer along the highway making these areas mostly unnoticeable to the majority of travelers.  The 
view from the top of Iron Mountain offers a good view in all directions and, due to topography, the 
view from Jumpoff Joe is mainly north and west.   

Desired Condition Scenic Resources - Direction for the desired scenic condition for the area is 
described in the Willamette Forest Plan and varies by management allocation.  Proposed harvest 
units fall within five different management allocations in the project area.  These allocations vary 
greatly in the desired condition and the amount of activity that can dominate the landscape.  This 
range is briefly described in Table 40 below and shown in the map that follows (Figure 34). 

Since Highway 20 is a Scenic Byway, another desired condition is to maintain visual quality 
along the highway by using management practices that would limit fire potential, offer a mix of 
forest types, and some open vistas. 
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Figure 34:  Visual Quality Objectives 
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Environmental Effects 

Methodology  
The analysis methods used to evaluate the effects of the alternatives on scenery resources were 

based on a review of the Forest Plan for consistency with applicable standards and guidelines, and 
Scenery Management Systems handbook direction.  Field reviews of proposed harvest units from 
critical viewpoints, in conjunction with GIS geo-spatial mapping, and a digital perspective analysis 
using Google Earth were used to determine design elements and to evaluate project effects on 
visual quality.  The current visual condition was evaluated in the South Santiam Watershed 
Assessments and with GIS information on recent harvest units.  Silvicultural prescriptions were 
developed to meet visual quality objectives.  Current stand condition, treatment alternatives, and 
stand and fuel modeling results were provided by the silviculturist and fuels planner to help evaluate 
potential effects on scenery.   

Incomplete and Unavailable Information  
Information about the public’s perception of visual changes to the forest is unavailable and 

somewhat difficult to predict.     

Direct/Indirect Effects  

Alternative 1 – No Action  
There are no direct effects to scenic quality or recreation with the No Action alternative.  

Vegetation densities or characteristics would not be modified under Alternative 1.  Unaltered 
vegetation densities could add to the risk of a wildfire being more intense and able to spread easier 
(see example in fire effects section).  If a wildfire were to occur in the Toll Joe Project Area the 
scenic quality of the area would be changed; the amount of change would depend on the severity of 
the fire.  Scenic landscape values and attributes would be lost in the case of such an event.   

Both action alternatives 
Scenic resources in foreground views usually recover quickly as vegetation grows and slash 

decomposes.  Longer term effects to scenic resources (4-10 years) could be evident from certain 
vistas, but are not expected to dominate the landscape.  Previous forest management activities are 
prevalent from the viewpoints on both Forest Service and private land (see Figure 35).  Due to long- 
term rotational cycles of harvest on national forest system lands, effects of activities on scenic values 
are expected to be minimal over the course of time.   

Scenic resources could be impacted in the short term (1-3 years) by the evidence of slash, 
stumps, smoke and dust; the latter two are usually limited to the operational time frame.   
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(1-4 years).  There are numerous existing roads already visible within the viewshed so these lines 
would not be out of place with current conditions (see Figure 35).  Ground effects from roads would 
be rehabilitated after harvest activities have been completed to limit long-term effects.  The proposed 
landings for Alternative 2 are not expected to create sizeable openings and would remain 
characteristic to the natural landscape.  Some landings may be adjacent to Highway 20 which could 
open views to the surrounding landscape.   

Direct effects of harvest activities would be short-term (less than 2 years) changes to the forest 
visual character (slash, stumps, piles).  In addition, slightly longer direct effects to the visual 
character (3-10 years) may occur in some viewsheds as gaps, patch cuts with reserve trees and road 
openings take longer to fill in.  These areas may be viewed by visitors from roads, trails and scenic 
vistas.  Indirect effects to scenic areas could be increased wind damage to stands after harvest.       

Alternative 3 
Alternative 3 would commercially thin approximately 862 acres through various techniques and 

to different degrees within scenic allocations in the project area.  In addition, hazardous fuel 
reduction work would occur on an additional 119 acres, north of Highway 20.  The alternative does 
not include patch cuts with reserve trees and it does not harvest stands > 80 years of age, so there are 
92 fewer harvest acres than Alternative 2.  There is also about 1/3 mile less temporary road 
construction planned.  With less harvest, no patch cuts, and fewer roads, the potential visual effects 
from this alternative would be less than those described above for Alternative 2.   

Cumulative Effects  

Alternative 1 – No Action  
The No Action alternative would not contribute to cumulative effects on scenic resources. 

Both Action Alternatives 
Forest Plan direction regulates actions in scenic allocations by decade and this is the first harvest 

in this area during this decade.  Past harvest in this area occurred between 11-80 years ago, as 
outlined in Figure 19.  The past harvest is considered visually recovered under Forest Plan 
guidelines.  There are no reasonably foreseeable actions proposed in the area that would contribute 
to visual effects.  Therefore, proposed harvest, when combined with past actions, would not degrade 
any of the scenic allocations out of compliance with the Forest Plan, so there would be no 
cumulative effects. 

Recreation Resources  
Current Condition - Recreation uses in the project area consist mainly of hunting, driving, 

mushroom gathering, hiking, and other activities.  The historic Santiam Wagon Road (now a non-
motorized trail) and trails to Iron Mountain are located in this area.   
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Alternative 2 – Proposed Action 
Alternative 2 would commercially treat approximately 954 acres through various techniques and 

to different degrees in the two Recreation Opportunity Spectrum (ROS) classes along Highway 20 
and in the project area. In addition hazardous fuel reduction work would occur on an additional 95 
acres, mostly north of Highway 20.   

Direct effects from noise, dust, smoke, and traffic associated with harvest operations and slash 
treatments could impact users of developed sites, trails and the general forest.  As units are not 
immediately adjacent to recreation sites, direct effects are expected to be minimal to users at those 
sites.   

A few dispersed recreation sites were located along roads in the project area but most showed 
little use. Some users of these dispersed sites would be directly impacted by harvest operations and 
truck traffic associated with project implementation.  Effects are expected to be of short duration (1-
3 months) and would affect only a few users.  Adjacent areas are available for users who want to 
avoid the area.   

There are approximately 3 miles of winter ski/snowmobile trails associated with haul routes in 
the project area.  If snow plowing is allowed on haul routes, direct effects to recreationists would 
occur, as they would not be able to use these ski/snowmobile trails.  However, use is limited along 
these trails since they are not near a sno-park.   

Possible direct effects to users could come through road closures or delays; these are expected to 
be short in duration (20 minute delays and less than a week closure).  Harvest operations could have 
indirect short-term effects to visitors to Deer Creek and Iron Mountain trailheads and Sevenmile 
Horse Camp as visitors may not use these sites when they observe logging or hauling nearby.  
Typically harvest operations and haul happen in the fall and early winter. If this continues, effects 
would be mostly to hunters and general forest users.  This area is popular during the general rifle 
seasons for deer and elk.    

Alternative 3  
Effects would be similar to Alternative 2, except to a slightly lesser degree due since about 92 

fewer acres would be harvested. 

Cumulative Effects  

Alternatives 2 and 3 
The proposed treatments when combined with past actions (see Figure 19) would be within 

management direction for the ROS classes as designated by the Forest Plan.  There are no 
reasonably foreseeable actions in this project area.  Road work on Highway 20 usually occurs in the 
area in the summer and fall and could be occurring at the same time, adding delays to highway users.  
Harvest schedules from private land are not available. However if this were to occur at the same time 
it would add noise, dust and traffic to the area.   
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Effects of Alternative 3 would be similar to Alternative 2, except to a slightly lesser degree due 
to reduction in harvest of about 92 acres. 

Recreation - Inventoried Roadless Areas, Wild and Scenic 
Rivers, Wilderness and Potential Wilderness Areas  

Introduction  
Inventoried Roadless Areas  - During public involvement for this project, and in past similar 

projects, a wide range of terms have been used by respondents, the courts, and the Forest Service 
when referring to these topics such as roadless, unroaded, uninventoried roadless, and undeveloped 
areas.  The term and definition, as stated below, is used in this analysis.   

Inventoried Roadless Areas (IRA) are areas identified in the 2001 Roadless Area Conservation 
Rule in a set of inventoried roadless area maps (contained in Forest Service Roadless Area 
Conservation Final Environmental Impact Statement, Volume 2, dated November 2000, which are 
held at the National headquarters office of the Forest Service), or any subsequent update or revision 
of those maps (36 CFR 294.11).  These areas were set aside through administrative rulemaking and 
have provisions, within the context of multiple-use management, for the protection of inventoried 
roadless areas.  Most IRA boundaries are substantially identical to those identified as “Roadless 
Areas” referred to in the 1982 planning rule (36 CFR 219.17) and identified by the Forest Plan, 
FEIS, Appendix C; however some localized, minor differences in boundaries may exist.  

Wild and Scenic Rivers - The headwaters of Sevenmile Creek from the NE ¼ of Sec. 13, T.14 
S., R.5 E. downstream to where the stream enters private land in Sec. 9, T.14 S., R.5 E. and the 
South Santiam River from the confluence with Latiwi and Sevenmile Creeks where it enters Forest 
Service land in Sec. 5, T.14 S., R.5 E., downstream to the western forest boundary have been 
determined to be eligible for inclusion into the National Wild and Scenic River System.  Until 
suitability is determined, the area within ¼ mile either side of these rivers is to be managed to meet 
Wild and Scenic River (Recreation) Standards and Guidelines as outlined in Management Area 6c in 
the Forest Plan (Figure 36).   

The Outstanding Remarkable Values (ORV’s) protected for these rivers include: scenery, fish, 
wildlife and history.  Both waterways are adjacent to old growth groves, provide habitat for fish and 
wildlife, and are in proximity to the historic Santiam Wagon Road.   

Wilderness Areas - A wilderness area is designated by Congressional action.  Wilderness is 
undeveloped Federal land retaining primeval character and influence without permanent 
improvements or human habitation (Willamette Forest Plan, page III-133).  There is no wilderness in 
the project area but the Menagerie Wilderness is adjacent to the northwest portion of the project 
area.   

Potential Wilderness Areas - Forest Service Handbook 1909.12 directs the identification of 
Potential Wilderness Areas (PWA) during project level analysis and provides guidance on what 
constitutes a PWA.  The inventory of PWAs is completed to identify lands that meet the criteria for 
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being evaluated for wilderness suitability and possible recommendation to Congress for wilderness 
study or designation.  Evaluation would occur during Forest Plan development or revisions.  The 
following criteria were used to identify PWAs (FSH 1909.12 Chapter 71). 

• The area contains > 5,000 acres FSH 1901.12 Chapter 71.1(1) 
• The area contains no forest roads or permanently authorized roads (non-forest roads on 

private lands were also considered in the analysis). FSH 1909.12 Chapter 71.1(3) 
• The area is adjacent to Wilderness or IRA.   FSH 1909.12 Chapter 71.1(2)(c) 
• The area contains no evident results of past timber harvest (where stumps, skid trails or 

roads are substantially unrecognizable).  FSH 1901.12 Chapter 71.11 (9) 
• The area contains at least 70% ownership, except if adjacent to Wilderness or IRA.  FSH 

1909.12 Chapter 71.11(6) 
 

Current Condition - The map that follows (Figure 36) illustrates the location of Inventoried 
Roadless Areas, Wild and Scenic Eligible River Corridors, and Wilderness within and adjacent to 
the project area. It also shows past and proposed harvest units.  
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Figure 36:  Inventoried Roadless, Wild and Scenic River Corridor and Wilderness



Environmental Assessment  Toll Joe 

134 

Environmental Effects  

Direct/Indirect and Cumulative Effects  

All Alternatives  
The Inventoried Roadless Areas (IRAs) in the project area are protected and no operations 

would occur in those areas.  
Wild and Scenic eligible rivers would not be affected by project activities.  No activities would 

occur within ¼ mile of either side of eligible rivers, therefore would not degrade any of the 
Outstandingly Remarkable Values for those rivers.  In addition there would be no modification of 
the free-flowing character of the river, water quality, or the river’s classification through project 
activities.       

There are no wilderness areas in the project area.   
No areas within the Toll Joe project meet the criteria for Potential Wilderness areas.   
There are no direct, indirect or cumulative effects to Inventoried Roadless Areas, Wild and 

Scenic Eligible River Corridors, Wildernesses or Potential Wildernesses.  

Heritage 

Introduction 
The following section presents analysis of the effects of proposed treatment activities on heritage 
cultural resources.  Heritage resources are fragile and irreplaceable resources that chronicle the 
history of people utilizing their environment.  They may include archaeological sites, above ground 
structures, trails, and associated features. 

Summary  
The Cultural Resources Inventory and field survey for the Toll Joe Project Area did not locate 

any new archaeological sites. Previous surveys in the project area, associated with salvage sale 
preparation, located 12 lithic scatter sites within the Area of Potential Effect (APE) which are 
considered potentially eligible to the National Register of Historic Places (NRHP) and must be 
protected from project activities or evaluated to determine their eligibility to the NRHP.  

All of these sites have been protected by redesigning unit boundaries, and/or restricting ancillary 
activities to protect the sites from project activities so there would be no direct, indirect or 
cumulative effects to heritage resources.  

Affected Environment  
Current Condition - The prehistory and history of the Sevenmile Creek, Latiwi Creek, and 

Snow Creek subbasins of the (upper) South Santiam watershed have previously been summarized in 
the Cultural Resource Overview of the Willamette National Forest, Western Oregon (Minor, 1987) 
and the South Santiam Watershed Analysis (August 1996).  This documentation is of sufficient 
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detail to serve as the basic reference of ethnographic and historic background for this report.  These 
documents are incorporated by reference and available for review at the Sweet Home Ranger District 
office. 

Ethnographic evidence suggests that highly mobile groups indigenous to the western Cascade 
Mountains lived during the winter along low elevation streams, accessing the uplands during the 
summer and fall to hunt game and gather berries and other important plant resources.  Extensive trail 
networks were important for traversing the Cascade Mountains, linking the Molala Indian bands 
with each other, surrounding tribes, and important resource procurement and trade centers.  A 
common activity at many of the sites is the manufacture and maintenance of lithic tools and biface 
reduction. The site distribution pattern within the Toll Joe Project Area suggests that past Indian 
groups were traveling and camping along the ridgelines and along riverine terraces to access high 
elevation meadows, huckleberry fields, obsidian sources, trading locales, and big game. 

The 1931 Santiam National Forest map and the 1947 Willamette National Forest map reveal the 
old Santiam Wagon Road traversing east/west through the project area, and a segment of the Sheep 
Ridge Way trail running parallel to Highway 20, through Unit 50 (Figure 37). These trails served to 
allow indigenous travel through and within the Forest. The Santiam Wagon Road provided travel 
from the South Santiam River area resources through the old Cascades pass near Tombstone Prairie 
to the high Cascades plateau resources, including obsidian and huckleberries. Historic linear features 
are considered potentially eligible to the National Register, as noted in the Willamette National 
Forest Land and Resource Management Plan Standards and Guides. 
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Desired Condition - It is desired that all National Register of Historic Places (NRHP) eligible 

sites and potentially eligible sites be avoided during all project activities.  

Environmental Effects 

Methodology  
District Archaeologist Tony Farque designed a modified unit-based heritage resource inventory 

based on information gleaned from the District heritage resource files (inventory reports, site reports, 
historic maps, GLO maps and ethnographic information), topographic maps, and Geographic 
Information Systems (GIS).   

Two objectives were considered in creating the survey.  First, it must cover the possible 
discovery of the various site types known to occur within the project area; and second, it must cover 
heritage properties known or believed to exist within the project area for purposes of monitoring 
their conditions or verifying their location.  

Figure 37:  Santiam Wagon Road and Sheep Creek Way Trail 
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Along with the above objectives three requirements were incorporated into the overall survey 
design as per the Forest Inventory Plan and SHPO Guidelines:   

1. 100% of high probability ground and 20% of low probability ground must be covered 
unless it has been covered by a recent inventory survey, which meets current standards, 
given that no change in surface visibility has occurred since the time of the survey.  Low 
probability ground > 65% slope should be considered but does not need to be surveyed.  

2. The effect on heritage resources, both discovered and undiscovered, expected to occur 
during the course of the proposed Toll Joe Project Area harvest shall be determined.   

3. All heritage resources would be avoided when they are found to be in conflict with the 
proposed timber harvest units and associated roads and landings. Determination of 
property avoidance would be made after all the fieldwork is completed.   

Previous Surveys Used for Coverage - The proposed harvest units consist entirely of either fire-
regenerated unmanaged stands 80-120 years of age, or existing plantations that are 40 to 60 years of 
age. None of the proposed units in plantations were surveyed prior to being clearcut, and the fire-
regenerated stands have not been previously surveyed for heritage resources within the last ten years. 
Within the plantations all were clearcut harvests. Harvest methods varied from tractor logging to 
cable harvest. In many instances high probability ground was highly disturbed from ground based 
heavy equipment activities during this initial harvest. No post-harvest monitoring occurred. 
Subsequent salvage sale and thinning projects within the project area required cultural resource 
surveys. However, none are current within the last ten years. 

 The survey of the Toll Joe Project Area was planned and conducted under the direction of 
District Archaeologist Tony Farque. The survey was conducted during the 2010, 2011, and 2012 
summer months by District Archaeologist Tony Farque, Cultural Resource Technicians (CRTs) Ken 
Loree, Doug Shank, Nancy Curtis and Jason McGovern. All of the high probability areas were 
covered during the survey. Low probability ground was covered both by design and 
opportunistically between high probability areas.  Some of these areas are too small to depict on the 
survey design and results map.   

Description of Field Surveys - Ground surveys for the proposed Toll Joe Project Area occurred 
during 21 days in 2010 (July – November), 25 days in 2011 (July – September), and 22 days in 2012 
(June – October), mainly on sunny to partly cloudy days.  Surveys were conducted at parallel, 
compass-oriented transects spaced from 15 to 20 meters apart, in accordance with current survey 
standards.  When possible, surveyors would zigzag within their respective swaths in order to inspect 
areas of either high visibility such as exposed mineral soil, or areas of high probability, such as 
obvious trails or landmarks.  Every thirty meters within the high probability ground each surveyor 
exposed to mineral soil a surface area of 1x1 meter square.  This was done with greater frequency in 
locations especially likely to contain heritage resources. The old plantation unit boundaries were 
generally easily determined by variation in vegetation (cutting boundaries and fire line post residual 
flora). This helped ensure that survey areas were covered in the field as designed.   
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A total of 530 acres of high probability ground were surveyed for the Toll Joe Project Area.  As 
a result of this inventory, no new archaeological sites were discovered.  Prior to this inventory, 
during past salvage sale preparation, 12 heritage properties had been recorded within or near to the 
selected timber stand planning units and their associated access routes. These 12 archaeological sites 
were cleared for avoidance during the project survey and included in the consideration of project 
effects on heritage resources.  The Santiam Wagon road and Sheep Ridge Way Trail would also be 
protected. 

Direct/Indirect Effects  

Alternative 1 – No Action  
Implementation of the No Action Alternative would not directly, nor indirectly, affect heritage 

resources since there would be no change to the integrity of heritage resource sites.   

Alternatives 2 and 3 
Implementation of Alternatives 2, or 3 would not directly, nor indirectly, affect heritage 

resources.  All potentially eligible sites have been protected by redesigning timber sale unit 
boundaries, and/or restricting ancillary activities to protect the sites from timber harvest and 
associated project activities.    

In addition the Santiam Wagon Road (SWR), which is located within the project, is listed on the 
National Register of Historic Places. In consideration of this level of significance, the project has 
been designed to protect the integrity of the road surface and adjacent corridor. Any modification of 
the SWR corridor/canopy is designed to accelerate the restoration goal for attaining the canopy 
condition (old growth forest) more rapidly and without visual intrusion to users or loss of historic 
character. The historic landscape target for restoration is identified as the peak period of SWR use, 
1880 – 1910 (old growth forest). A segment of the Sheep Ridge Way Trail would be buffered. 

Cumulative Effects 
Previous effects to the 12 potentially eligible cultural resource sites within the Toll Joe Project 

Area include timber harvest, road construction, and wildfire, all of which occurred prior to the Forest 
Service implementing Section 106 of the National Historic Preservation Act (NHPA) of 1966 
(amended in 1976, 1980, and 1992).   

All Alternatives 
It is not anticipated that there would be cumulative effects to the potentially eligible heritage 

resources in the Toll Joe Project Area from any of the proposed activities.  No additional cumulative 
effects are anticipated to occur to these cultural sites from any of the proposed actions under the Toll 
Joe project since appropriate and approved surveys and cultural site protection measures are already 
in place.  
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Irreversible/Irretrievable Commitments of Resources 
There are no irreversible and irretrievable commitments that would affect heritage resources by 

implementing any of the proposed alternatives. 
 

Soils 

Summary  
Soils in the project area were assessed based on four management indicators: displacement, 

compaction, nutrient content, and stability. The anticipated direct and cumulative effects of the 
project to the soils resource would be within the Willamette National Forest Standards and 
Guidelines. The full technical report is located in the project record, located at Sweet Home Ranger 
District. The analysis and conclusions of the evaluation are summarized below. 

Affected Environment  
Current Condition - The project area is located in the Western Cascades and is characterized by 

three major strata, each consisting largely of volcanic deposits.  Most of the units in the project area, 
especially those at the lower elevations, are located on the oldest rocks. Some of the units at higher 
elevations are located on the other two rock types; the upland volcanic deposits and the ridge 
capping basalt flows, which is the youngest of the three layers (Walker and Duncan 1989).  

The project area currently shows no sign of displacement from previous management activity. 
Evidence of compaction from previous entry is still present.  Two units (30 and a portion of 39) 
approached or exceeded the Willamette National Forest FW-081 Standard of 20% of an activity area 
impacted by compaction.  All of the remaining units in the project area were below, to well below, 
the Forest standard.  

Many of the natural stands in this project area have had an active fire history in the last 100 to 
150 years.  Often, large expanses never had much down woody debris, or all of the accumulating 
down woody debris was removed by the fires. On the other hand, many of the more recent fires, as 
well as bug kill and snow down, have created areas with considerable amounts of down woody 
material. As a result, a wide range in the above-ground tonnage of decomposing organic matter 
exists. 

The South Santiam drainage is generally considered a moderately stable basin, although active 
slope instability from debris chutes and slump/earth flow complexes does occur in most 
subwatersheds.  The Toll Joe Project Area contains some of the most complex ground and has a 
number of potential units with unstable slopes. 

Desired Condition - The desired future condition is to maintain long-term soil productivity and 
slope stability.  The total area of cumulative detrimental soil conditions should not exceed 20% of 
the total acreage within an activity area (unit), generally including roads and landings. 
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Action Alternatives 
Both action alternatives have the same basic effects and the same soil protection measures. 

Displacement - Displacement occurs with three separate timber harvest activities: yarding, slash 
treatment, and road building and maintenance.  Based on transects run across several portions of 
treatment areas, little physical evidence can be found in any unit to indicate displacement from 
previous management activity has been a problem. Under each alternative, disturbance from yarding 
would be well within the Regional and Forest standards, and significant adverse effects are not 
anticipated. With appropriate suspension during logging, soil disturbance is minimal and off site 
erosion is essentially non-existent.  During harvest, the retention of stream adjacent trees and the 
requirement of full suspension yarding over, or away from stream courses would minimize or 
eliminate off-site erosion.  

Compaction – Compaction from previous entry is evident as described under the Current 
Condition. The major source of compaction (and also much disturbance) is ground-based skidding 
equipment. With the use of designated skid roads, the reuse of the existing skid road system, and the 
subsoiling of landings and primary skid roads, compaction is not anticipated to exceed the 20% 
value in any unit and should be below 15% (or much lower) in most units. Units would be monitored 
as needed during project implementation, and those units with the highest initial compaction levels 
would be the highest priority for post-sale subsoiling dollars. This entry would reduce overall 
compaction in most units. It is possible that compaction levels in a few units could still approach the 
Forest standard at the completion of management activities, but the end result is that adverse effects 
to these units would be lower than prior to entry.      

It should be noted that the use of temporary roads considerably reduces the amount of 
compaction for most units by reducing both the number of trips across the ground and shortening the 
skidding distance. The existing road system in the area would be used where possible.  If it is 
necessary to construct new temporary roads, they would be located on flatter ground to reduce soil 
disturbance. Given that, most newly created, temporary truck haul roads would be subsoiled at the 
completion of harvest activities. Subsoiling may be curtailed in some areas to reduce the amount of 
root pruning of leave trees, avoid excessive amounts of exposed soil, or avoid stumps or large rocks.    

Skyline operations in thinning units with small wood and intermediate supports usually effects 
less than 1% of the unit area. Skyline yarding with one-end suspension is proposed for part or all of 
most units. In no case is helicopter yarding recommended as a soil protection measure. Helicopter 
usage may be planned to reduce the development of the transportation system required by 
conventional logging methods, or for other resource protection. Transects in skyline areas on side 
slopes from 25 to 50%, as well as extensive field reconnaissance of the steeper ground in almost all 
other units, indicates that these units had relatively low existing compaction levels.  

Nutrient Loss – For both action alternatives slash would be scattered in the units, piled and 
burned, or perhaps broadcast or under burned. Burning the piled slash may develop sufficient heat to 
affect the underlying soil. However, pile burning is usually done in the fall or winter months when 
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duff and soil moistures are higher, and this helps reduce the downward heat effects to the soil.  
Consequently, pile burning is considered a minor effect.  

Another aspect of long-term nutrient availability and ectomycorrhizal formation is the amount of 
larger woody material retained on site. Management activities would be planned to maintain enough 
large woody debris (dead and down) to provide for a healthy forest ecosystem and ensure adequate 
nutrient cycling. No additional large down woody debris is required from a soil management 
perspective. 

Instability – Potentially highly unstable and actively unstable terrains are now considered 
unsuited for timber harvest. If harvest is proposed, the primary objective on these lands is the 
maintenance of long-term slope stability. In this case thinning enhances the growth of leave trees and 
promotes a healthier stand with firmer roots and greater evapotranspiration activity. These factors 
contribute towards long term slope stability. However, this situation is compounded by the fact that 
several of the proposed units are located along the Highway 20 road corridor.  Because of the 
potential danger to the driving public or the long term integrity of the roadway from slope instability, 
little or no risk is acceptable with potential timber management. Based on considerable field 
reconnaissance, 18 units (or portions thereof) could have instability concerns. For the most part, 
essentially all potentially unstable, potentially highly unstable or actively unstable terrain have been 
deleted from their respective units.  The critical portions of Units 50, 60, 66, 73, and 74 which could 
affect Highway 20, would be deleted at layout.     

Within the proposed thinning units where potentially highly unstable or actively unstable terrain, 
is avoided, slope instability is unlikely.  Potential adverse off-site effects from the harvest are not 
anticipated. In those few units with potentially unstable terrain where harvest is proposed, the 
recommended thinning would improve slope stability or reduce the potential for adverse off-site 
effects from future failures.  For almost all affected units, the potentially highly unstable or actively 
unstable terrain would be deleted from the unit. Consequently, potential slope instability with 
proposed management in any unit is not considered a concern with the design elements in place 
(Table 14, page 48).  No additional specific mitigation is proposed for these units, other than the unit 
boundary placement, as none is needed. 

Cumulative Effects  
For the soils resource the scale of analysis for both direct / indirect effects and cumulative 

effects is almost always the “unit,” i.e. the stand polygon proposed for silvicultural treatment. The 
unit of measure for evaluating those effects is generally considered the percent of the “unit” affected.  

Alternatives 2 and 3 
Both action alternatives have the same continuing effects and the same soil protection measures. 
One of the primary objectives with this entry is to provide the opportunity to reduce the amount 

of impacted soil over the existing condition. The primary previous impact to the soil resource from 
management on an area basis is compaction, the effects of which can remain apparent for decades. 
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Potential cumulative effects from displacement, nutrient loss, and instability with previous 
management were not observed to any degree in the field reconnaissance, and their cumulative area 
is not considered substantial for any unit.  Existing compaction levels have been documented and 
discussed for the applicable units.  No unit with a stability concern also has a concomitant 
compaction problem, except Unit 39. Unit 39 on the east side of Road 15 (39E) has excessive 
compaction concerns. However, the small unstable area in Unit 39 on the west side of Road 15 
would be deleted at layout.   

 At this time, no single unit measure of long-term soil productivity is widely used.  Information 
on the survival and growth of planted seedlings may indicate short-term changes in site productivity.  
However, the relationship of short-term changes to long-term productivity is not fully understood at 
present. Experience indicates that the potential effects on soils are best evaluated on a site specific, 
project-by-project basis.  The major soils concerns – displacement, compaction, nutrient loss, and 
instability - are most effectively reviewed, for both short and long-term effects, at the project level.  
With proper project implementation, as specified in project design standards, unacceptable 
cumulative effects on the soils resource are not anticipated from any of the action alternatives (BMP 
W-5).  Consequently, the utilization of soil protection measures and best management practices as 
defined in this report would generally preclude the need for additional cumulative effects analysis.  
Deviations from the standards and guidelines would be the primary trigger for a cumulative effects 
review.  

Irreversible or irretrievable Commitment of Resources 
No irreversible and /or irretrievable use of the soils or geology resource is anticipated, beyond 

that which has been previously identified in the Willamette National Forest Land and Resource 
Management Plan, as amended. Road or landing aggregate, either crushed or pit run, that might be 
required for this sale could come from various rock sources in or near this project area. Other uses 
could include select pit run, select borrow or rip rap. Those rock sources could provide the various 
rock products for road maintenance and road reconstruction associated with the harvest and haul 
needs. Minor clearing, generally of less than one acre for any individual pit could be associated with 
the development of these rock sources. Clearing could include managed stand trees in plantations or 
brush, or the falling of adjacent snags and danger trees. Proposed sources include Elbow Creek Pit, 
Soapgrass Pit, or nearby private rock sources.   

Transportation 

Introduction 
Past timber harvest activities in and near the Toll Joe Project Area have developed the current 

network of Forest Roads. This system of roads provides sustainable access to the area for 
administration, protection, public recreation, and forest product utilization, consistent with the 
Willamette Forest Plan. This section incorporates by reference the Willamette National Forest Road 
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Environmental Effects  

Methodology 
Scale of Analysis - Unless otherwise noted, the geographic scale used to assess direct, indirect 

and cumulative effects for Roads and Access includes the project activity units and the Toll Joe 
Project Area. 

Direct/Indirect Effects  

Alternative 1 – No Action  
Alternative 1 would not change the use pattern of roads, or correct existing road erosion 

problems under this project.  There is currently a backlog of road maintenance and some local roads 
are becoming impassible due to fallen trees or the growth of brush. Temporary road construction and 
projects proposed for storage and decommissioning, as part of this project, would not move forward 
with the no action alternative. 

Alternatives 2 and 3  
Approximately 33 miles of road maintenance would be needed in Alternatives 2 and 3 to help 

protect the road infrastructure, and improve the safety of the road.  The biggest maintenance need is 
primarily brushing, but could also include: felling hazard trees, clearing and grubbing, surface 
blading, replacing drainage structures, reshaping ditches, and placement of aggregate surfacing. 

Most existing culverts exceed the design life for galvanized steel pipe of 25-30 years resulting in 
a need for some culverts to be replaced.  There are two live-stream and five cross-drain culverts 
identified that need to be replaced on the 2044 road for this project to access units 25 and 26.   

Low standard local roads on the haul routes would receive pre-haul maintenance prior to use for 
harvest activity. Additional maintenance issues would likely be uncovered during the course of this 
project.  The scope of these unknown repairs needed for safe road use would be similar to the items 
already identified above. 

Both action alternatives would open or reuse already open existing non-system spur roads (2.7 
miles) to access harvest units.  In addition, 1.3 miles of temporary road would be constructed in 
Alternative 2, including 0.5 mile in Riparian Reserves.  About 1 mile of temporary road would be 
constructed in Alternative 3 of which 0.4 mile would be in Riparian Reserves.  Following this 
harvest entry, these non-system roads would be closed, sub-soiled and seeded.  In addition, the 
temporary roads in the Late Successional Reserve would be obliterated, including sub-soiling and re-
contouring of cut slopes. 

Action alternatives may cause a temporary increase in sedimentation while the work is being 
done, but in the long term would decrease the sediment load into streams in the project area.  Newly 
graded or surfaced roads, improved drainage structures, and upgraded culverts would result in a 
temporary increase of sediment into streams until road surfaces and ditches stabilize and re-vegetate.  
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For more in-depth analysis of sedimentation effects see Aquatic Resources –Sedimentation and 
Roads. 

Maintenance activities could cause some short-term delays or detours for road users while 
roadwork is being performed.  Road maintenance would protect the investment in the existing road 
infrastructure, improve safety of the road, and decrease the potential for road washout-caused 
sedimentation.  

Brushing roads would increase sight distance and visibility for safe driving.  Blading, ditch 
maintenance, culvert replacement, surface rocking, and installing dips or waterbars would correct or 
improve water drainage.  

Cumulative Effects  

Alternatives 2 and 3  
Past management actions have created a 131-mile road system within the Toll Joe Project Area 

that requires consistent road maintenance to provide adequate resource protection. The action 
alternatives would provide some of this needed road maintenance. 

The incremental cumulative effects of the action alternatives would be to reduce the miles of 
road available for access and decrease the effects to aquatic resources by approximately 10 miles. 
There would be a slight reduction in public access, but minimal impact to recreational use.  
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 Figure 38:  Cost Share, Key Forest Roads, and Proposed Road Storage, Decommissioning, and Stormproofing in Project Area 
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Terrestrial Wildlife 
This section addresses potential effects of the project to proposed, endangered, threatened or 

sensitive fauna (PETS) that have been documented or have suspected occurrences on the 
Willamette National Forest.  In addition, Management Indicator Species, Migratory Bird Species 
and Survey & Manage Species are addressed in this document in accordance with current 
Standard and Guidelines outlined in the Record of Decision and Willamette National Forest Land 
and Resource Management Plan, as amended.  The current condition is described for each 
species, group of species or habitat.  Direct, indirect and cumulative effects of the alternatives are 
identified in this document.  See Wildlife Biological Evaluation for more information. That report 
is part of the project file and available at the Ranger District.  

Introduction and Analysis Methods 
Currently, the northern spotted owl is listed as Threatened under the Endangered Species Act 

and as a Management Indicator Species (MIS) under the Willamette National Forest Plan.   
Northern spotted owl habitat and use was analyzed with GIS and VEGIS applications, aerial 

photography and field visits to the project area.  Proposed harvest units were reviewed on-the-
ground to verify tree size, canopy cover and existing snag and down wood levels.  Nest check 
surveys on known owl sites and calling station surveys conducted on adjacent timber sales also 
provided information for this analysis.  In addition, nest location data from the HJ Andrews 
Northern Spotted Owl Monitoring Project were used in this analysis.  Data provided by the HJ 
Andrews surveys updated one owl location (Known Owl Site #0007/2956) in this project area and 
were used in this analysis. 
 
Northern Spotted Owl – Strix occidentalis   

Current Conditions - Northern spotted owls have been documented in a variety of forest 
types, but Douglas-fir dominated stands tend to be preferred habitat.  Nest and roost sites are 
typically found in forests that exhibit complex structure and heterogeneity.  These habitats 
tend to be multi-storied with large diameter trees (20” DBH and greater) and high canopy 
cover (> 60%).  Most spotted owls are territorial and dispersal of young depends on 
availability of suitable habitat (USDI 2012). 

Past management activities, such as timber harvest, have reduced or fragmented northern 
spotted owl habitat throughout its range.  In addition, increased barred owl occupancy on the 
Sweet Home Ranger District has contributed to the cumulative effects to this species (Courtney et 
al. 2004, USDI 2004, 2012, 2012a).  As a result, overall northern spotted owl population densities 
have decreased, specifically in areas where habitat reduction is concentrated and where 
competition with barred owls is present (USDI 2012, 2012a).   

There are fifteen known owl sites and no predicted owl sites within the Toll Joe Project Area; 
those sites within 1.2 miles of proposed activities will be discussed in this analysis.  No proposed 
activities would take place within 300 meters (about 984 feet) of any known owl site. 
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habitat within the landscape that would provide the necessary elements to maintain stable, viable 
and interconnected owl populations.  The physical and biological features of critical habitat 
essential to species conservation are identified as Primary Constituent Elements (USDI 2012).  
Primary Constituent Elements (PCEs) are described in the Final CH Rule as the specific elements 
that comprise the physical or biological characteristics required to sustain the species’ life-history 
processes.  Habitat that includes these elements is essential in meeting the home range needs of 
territorial pairs, and/or the dispersal needs of juvenile and non-territorial spotted owls.  Old-
growth forest habitat is typically the most suitable habitat to provide such conditions. Other 
habitats of lesser quality can provide support for home range needs if old-growth habitat is 
absent.  

The Primary Constituent Elements (PCEs) include: 1) specific forest types in early-, mid-, or 
late-seral stages; 2) specific habitat that provides for nesting and roosting; 3) specific habitat that 
provides for foraging; and 4) habitat that supports transient and colonization phases of dispersal. 
PCEs are described for four ecological zones with the Willamette National Forest being in the 
West Cascades/Coast Range of Oregon/Washington Zone. 

Approximately 17,862 acres of Critical Habitat are present in the Toll Joe Project Area 
(Figure 5) and project activities are proposed in this designation.  Currently, 14 of the 15 known 
owl sites the Toll Joe Project Area are located in Northern Spotted Owl 2012 Critical Habitat.   

Recovery Action 32 Designations –Recovery Action 32 in the 2011 Revised Recovery Plan 
for the Northern Spotted Owls recommends retaining high quality suitable habitat (USDI 2011). 
This recovery action was specifically developed to address the threat posed by barred owls.  
Protection of these high-quality habitats would not “further exacerbate competitive interactions 
between spotted owls and barred owl that would otherwise occur if the amount of shared 
resources were decreased” (ibid. p.34).  Any habitat that was identified as high quality suitable or 
RA-32 was dropped from proposed activities. 

   
Desired Future Conditions 2012 Critical Habitat and Habitat outside of the Designation: 

Desired future conditions for the northern spotted owl should strive for a contiguous, well-
distributed network of high quality habitat on a landscape scale.  High quality habitat should 
include a multi-story stand structure with old growth quality and canopy cover of at least 60%.  
Snag and down wood components should also be present in order to provide habitat for nesting, 
roosting and prey availability.  Forest conditions are not static; therefore, future management 
activities should involve the enhancement of younger stands that exhibit a lack of structural 
diversity.  Management activities should focus on four major structural components of old growth 
Douglas fir forests, which is the preferred habitat of the northern spotted owl.  These four 
attributes include: live old growth trees, standing dead trees (snags), fallen trees or logs on the 
forest floor and logs in the streams (USDA 1994).  Canopy gaps and patchy understories are 
important elements in the composition of old growth forests as well.   

In addition, management activities should tier to the Revised Recovery Plan for the Northern 
Spotted Owl and the Final Critical Habitat Ruling.  Four special management considerations or 
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protections were identified for this zone in the Final Critical Habitat Rule and are listed below.  
These recommendations should be used to evaluate and to manage for desired future conditions. 

1. Conserve older stands that contain the conditions to support northern spotted owl 
occupancy or high-value northern spotted owl habitat as described in Recovery Actions 
10 and 32. 

2. Management emphasis needs to be placed on meeting northern spotted owl recovery 
goals and long-term ecosystem restoration and conservation.  When there is a conflict 
between these goals, actions that would disturb or remove the essential physical or 
biological features of northern spotted owl critical habitat need to be minimized and 
reconciled with long-term restoration goals. 

3. Continue to manage for large, continuous blocks of late-successional forest. 
4. In areas that are not currently late-seral forest or high-value habitat and where more 

traditional forest management might be conducted (e.g. matrix), these activities should 
consider applying ecological forestry practices. 

Direct and Indirect Effects  
Proposed activities are in Matrix and Late-Successional Reserve Allocations, with 

approximately 950 to 1,100 acres proposed for commercial thinning and/or fuels treatment.  Both 
Action Alternatives have proposed units located in stands that are classified as suitable, dispersal 
and unsuitable northern spotted owl habitat.  In addition, most of the proposed units are in Critical 
Habitat for the northern spotted owl.  

Northern spotted owls may be affected if habitat is modified within their median home range 
(1.2 mile radius around the nest tree) or within the core activity center.  Habitat modification may 
occur in three different ways:  

1.   Habitat Maintain - activities that alter forest stand characteristics and may affect the 
quality of suitable or dispersal habitat temporarily without altering the functionality of 
such habitat by maintaining components of spotted owl habitat within the stand. 

2.   Habitat Downgrade - habitat downgrading which alters the functionality of suitable 
habitat so that it no longer supports nesting, roosting, and foraging. 

3.   Habitat Removal - habitat removal which alters suitable or dispersal habitat to such an 
extent that the habitat no longer supports nesting, roosting, foraging, or dispersal. 
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sites would be reduced by 1-4%.  However, those sites affected would remain above 
threshold acreage (Tables 45 & 47).   

• No proposed activities would take place in the nest patch of any owl site. 
• No incidental take is anticipated from this Alternative. 
• Suitable Habitat: Alternative 2 proposes activities in 217 acres of suitable habitat for 

commercial harvest and for fuels treatments north of the highway.  Proposed commercial 
harvest activities include the removal of 20 acres of suitable habitat in the form of 5-acre 
gaps and the downgrade of 80 acres of suitable habitat in Critical Habitat.  Proposed 
commercial harvest activities also include treatments that would maintain 45 acres of 
suitable habitat in Critical Habitat.  Fuel treatments proposed include activities that would 
maintain 72 acres of suitable habitat located in Critical Habitat.  Removal and downgrade 
of suitable habitat would involve decreasing canopy cover, removing roosting trees/limbs 
and reducing potential forage opportunities due to effects on preferred prey species for 
20-30 years (Anthony 2013).  No potential nest trees are expected to be removed (trees   
> 30” DBH).  (Table 48). 

• Dispersal Habitat: Alternative 2 proposes activities that would maintain 572 acres of 
dispersal habitat inside and 263 acres outside of Critical Habitat designations.  Proposed 
activities in dispersal habitat involving commercial harvest and fuels reduction would 
decrease canopy cover, remove roosting trees/limbs and reduce potential forage 
opportunities, but would maintain 40% canopy cover at the stand level.  Proposed fuels 
treatments would involve ground and ladder fuel reduction (no canopy treatments) in 
dispersal habitat.  (Table 48). 

• Unsuitable (Non-habitat):  Alternative 2 proposes commercial harvest activities in 31 
acres of unsuitable habitat, located inside and outside of Critical Habitat designations.  
Fuel treatments proposed include activities in unsuitable habitat located in Critical 
Habitat.  (Table 48). 

Alternative 3  
• Core Range (0.5 Mile) - Alternative 3 proposes activities in suitable habitat for one owl 

site; however, activities would maintain suitable habitat conditions.  All suitable habitat 
threshold percentages would remain the same (Tables 44 & 46). 

• Home Range (1.2 Mile) – Alternative 3 proposes activities that would maintain suitable 
habitat for eight owl sites and suitable habitat thresholds percentages would remain the 
same. (Tables 45 & 47).   

• No proposed activities would take place in the nest patch of any owl site. 
• No incidental take is anticipated from this Alternative. 
• Suitable Habitat: Alternative 3 proposes activities in 72 acres of suitable habitat for fuels 

treatments north of the highway, all of which are in Critical Habitat.  Proposed activities 
include treating ground and ladder fuels and would maintain suitable habitat.  No 
commercial harvest activities are expected to take place in suitable habitat under this 
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Alternative.  No potential nest trees are expected to be removed (trees > 30” DBH). 
(Table 48). 

• Dispersal Habitat: Alternative 2 proposes activities that would maintain 572 acres of 
dispersal habitat inside and 263 acres outside of Critical Habitat designations.  Proposed 
activities in dispersal habitat involving commercial harvest and fuels reduction would 
decrease canopy cover, remove roosting trees/limbs and reduce potential forage 
opportunities, but would maintain 40% canopy cover at the stand level.  Proposed fuels 
treatments would involve ground and ladder fuel reduction (no canopy treatments) in 
dispersal habitat.  (Table 48). 

• Unsuitable (Non-habitat):  Alternative 3 proposes commercial harvest activities in 31 
acres of unsuitable habitat, located inside and outside of Critical Habitat designations.  
Fuel treatments proposed include activities in unsuitable habitat located in Critical 
Habitat.  (Table 48). 

Effects Determination 
Alternative 2 may affect and is likely to adversely affect (but would not result in incidental 

take) northern spotted owls and their habitat, due to the removal of suitable habitat in the form of 
5-acres gaps and the downgrading of suitable habitat to dispersal habitat in the Home Range of 
eight existing owl sites (See Table 47).  This habitat is also designated as Critical Habitat.  
Proposed activities in suitable habitat would remove 20 acres and downgrade 80 acres (See Table 
48).  The 80 acres affected represent less than 0.05% of the total acres of suitable habitat in 
Critical Habitat Subunit West Cascades South (WCS 3).  The proposed activities would reduce 
canopy cover, forest structure and prey species availability, and as a result, owls would not likely 
use these acres until they recover into more desirable habitat conditions.  In addition, the loss or 
degradation of habitat has the potential to intensify competition with barred owls by reducing the 
total amount of resources available to the northern spotted owl (USDI 2012a).   

Alternative 3 may affect, but is not likely to adversely affect northern spotted owls and their 
habitat, due to temporarily affecting canopy cover, forest structure and preferred spotted owl prey 
species in dispersal habitat conditions that already exhibit these conditions.  This habitat is also 
designated as Critical Habitat.  Vegetative and fuel reduction activities proposed to maintain 
suitable and dispersal habitat conditions may improve owl habitat in the long term; however, 
short term effects may affect northern spotted owl habitat use and prey species.  Activities may 
improve current conditions for spotted owls and their prey species in the long term; however, 
those improvements would not be observed for at least 20 years or more (Wilson 2013).  Those 
activities that involve ladder fuel treatments without disrupting over-story canopy cover may be 
beneficial to protecting existing suitable habitat from potential fire risk.   

All proposed activities in Alternative 2 and 3 are in Subunit 3 of the West Cascades South 
Critical Habitat Unit.  Four primary constituent elements (PCEs) are evaluated for effects to CH. 

PCE 1 are the forest types that support northern spotted owls and are used to identify critical 
habitat affected by the project. Because none of the proposed actions would result in a change in 
forest type, there was no effect to this PCE. 
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PCEs 2, 3, and 4 (nesting/roosting, foraging, and dispersal habitat) were specifically 
considered with respect to the proposed actions to determine if they were removed, reduced, 
maintained or enhanced at a stand level.  The assessment considered both short-term (0-20 years) 
and long-term (21-100 years) effects with respect to these PCEs.  For early seral stands of capable 
(i.e. PCE 1) habitat that currently do not provide PCEs 2-4, the analysis of effects had both a 
temporal scale (would the actions delay or accelerate the development of the PCEs in the stand 
following treatment) and a qualitative scale (would the future habitat be better or worse with 
respect to the PCEs as a result of the treatment). 

The proposed actions of Alternative 2 would downgrade or remove suitable Critical Habitat 
and temporarily reduce canopy cover in dispersal Critical Habitat, and as a result, the 
functionality of the habitat at the stand level would be affected for at least 40-80 years.  The 
proposed actions of Alternative 3 would temporarily reduce canopy cover in dispersal Critical 
Habitat and the functionality of the current habitat at the stand level would be temporarily 
affected for 20-30 years. No proposed activities would take place in suitable habitat in any owl 
site’s core range and no activities would take place in any habitat designation in any owl site nest 
patch.  Some of the proposed treatments may occur in habitats that provide for nesting, roosting, 
or high quality foraging, as described in the Final CH rule for this ecological zone (USDI 2012a), 
so there would be short-term effects to PCEs 2 and 3.  Proposed vegetative management activities 
that intend to increase tree diameter growth and crown development would temporarily decrease 
canopy cover and foraging opportunities in the short term; however, such activities may 
accelerate the development of nest and roost structure in the long-term. In stands of dispersal 
habitat that exhibit limited movement opportunities, those that are commercially thinned may 
have a short-term reduction in cover used for dispersal habitat; however, canopy cover would 
remain above 40%.  Also the reduction in over-story and mid-story canopy cover would likely 
cause a short-term reduction in the abundance of owl prey species and foraging opportunities; 
however, this short-term reduction may be outweighed by improved conditions in the long-term.   

Some of these reductions to PCE 4 may affect use of dispersal habitat by owls in the short-
term by reducing foraging and roosting opportunities; but thinning may provide greater structural 
complexity and prey abundance in the long-term. 

As a result, the proposed activities of Alternatives 2 and 3 would modify northern spotted owl 
critical habitat at the stand level; however, proposed activities would not adversely modify critical 
habitat at the subunit scale (WCS 3), or range-wide scale, or cause jeopardy to the species.    

Direct and Indirect Effects  
Disturbance - The northern spotted owl breeding season generally extends from March 1st to 

September 30th with March 1st to July 15th considered to be critical from a disturbance 
perspective (USDA 2012).  Activities that generate noise above ambient levels have the potential 
to disturb nesting spotted owls and may result in the incidental take of young and adult birds.  
The Biological Assessment and Biological Opinion (USDA 2012, USDI 2012) identify two types 
of disturbance levels.  The unit wildlife biologist may increase these disturbance distances 
according to the best available scientific information and site-specific conditions. 
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• With the additional seasonal restrictions employed (Table 50), all proposed activities of 
the Toll Joe Project Area are not likely to adversely affect spotted owl to the extent to 
disrupt a spotted owl or breeding pair from normal activities.  Minimal disturbance is 
anticipated. 

Cumulative Effects – Northern Spotted Owls and Critical Habitat 
The effects of vegetative management on habitat and prey species, climate change, regional 

vegetation patterns, sudden oak death syndrome, West Nile virus and barred owls have been 
identified as individual and cumulative threats to the northern spotted owl (Anthony et al. 2004, 
Carey 2000, Courtney et al. 2004, Forsman et al 1984, Gomez et al. 2005, Hicks et al. 1999, 
Manning et al 2012, Meiman et al. 2003, Wiens 2012, Wilson 2010, Wilson 2013). As a result, 
the overall northern spotted owl population densities have decreased throughout its range, 
specifically in areas where these threats are present (USDA 2012, USDI 2012).  In addition, the 
Recovery Plan for the Northern Spotted Owl, US Fish & Wildlife Service identifies habitat loss 
and competition from barred owls as the two main threats to the spotted owl (2012b)       

Habitat Loss - Continued habitat loss or degradation due to timber harvest, especially on 
Federal lands, has declined relative to expectations in 1990 (Courtney et al. 2004).  Nonetheless, 
past habitat loss is a current threat when compiled with current management activities.  Past 
management activities, such as timber harvest, have reduced or fragmented northern spotted owl 
habitat throughout its range and has contributed to poor demographic performance (Courtney et 
al. 2004).  As a result, overall population densities have decreased, specifically in areas where 
habitat reduction is concentrated and other factors are present (Anthony et al. 2004, USDI 2011).  

Barred Owls and Competition - The barred owl is an invasive species from the eastern 
United States and has expanded its range extensively throughout the Pacific Northwest.  It is a 
generalist that can utilize a wide range of habitat types and forest age classes (Herter and Hicks 
2000, Livezey 2007, Pearson and Livezey 2003, USDI 2012b).  It also has a wide diet range and 
can survive on many different prey types (Forsman et al 2004, USDI 2011, USDI 2012b, Van 
Lanen et al. 2011, and Wiens 2012).  Competition with barred owls is an important threat to 
northern spotted owls and was addressed in the project Biological Opinion (FWS Reference 
Number 01EOFW00-2012-F-0158).  This document is part of the project record and available 
upon request.  As discussed previously, Recovery Action 32 recommends protection of the 
highest quality habitat to reduce interspecific competition between the two owl species and no 
RA 32 habitat would be affected by this project.   

In the recent meta-analysis of spotted owl populations, Forsman et al. (2011:77) wrote:  

“In view of the continued decline of spotted owls in most study areas, it would 
be wise to preserve as much high-quality habitat in late successional forests for 
spotted owls as possible. This recommendation is comparable to (Recovery 
Action 32) in the final recovery plan for northern spotted owls (USFWS 2011), 
but we believe a more inclusive definition of high-quality habitat is needed than 
the rather vague definition provided in the 2011 recovery plan. Much of the 
habitat occupied by NSOs and their prey does not fit the classical definition of 
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‘old-growth’ as defined by Franklin and Spies (1991), and a narrow definition 
of habitat based on (this) criteria would exclude many areas currently occupied 
by NSOs. Second, we believe more information on competitive interactions 
between northern spotted owls and barred owls is needed. A recent study by D. 
Wiens at Oregon State University …will provide some of this information for 
western Oregon, but similar information is needed for other parts of the range 
of spotted owls.” 

The Wiens (2012) study found that spotted owls and barred owls both prefer conifer forests 
>120 years of age with dominant overstory trees > 90 centimeters DBH. Use of such forests was 
2-5 times greater than their availability. Loss of these old forests is likely to increase the 
competition between the two owl species for territorial space with negative effects to spotted 
owls. Wiens (2012) found a substantial decline in survival of spotted owls as the percent of old 
conifer forest in the general home range dropped below 35%. He recommended that conifer 
forests > 120 years of age be protected to avoid further increasing the competition pressure from 
barred owls.  The Toll Joe project does not affect any forests that are older than 120 years of age. 

Other Factors - Connected issues such as climate change effects on regional vegetation 
patterns, sudden oak death syndrome and West Nile virus have also added to cumulative threats 
of the species (Courtney et al. 2004).  With the onset of climate change, new problems may arise 
with potential effects to vegetation patterns.  In addition, sudden oak death presents a possible 
future threat to northern spotted owl habitat because of its potential impact on forest tree 
dynamics and alteration of key habitat components, most specifically in the southern portion of 
its known range (Courtney et al. 2004).  West Nile virus has also become an issue of concern as it 
has spread quite rapidly though the United States in recent years.  The virus is now within the 
range of the northern spotted owl, although no known cases of infection are documented at this 
time (Courtney et al. 2004, ODHS 2013). 

Fire, wind and volcanic activity have also been issues of concern and serve as potential 
sources of habitat loss.  With the buildup of fuels in some areas of the Cascades, there is a 
potential for stand-replacing fire events.  Fire events such as the 2003 Biscuit Fire in southwest 
Oregon produced a 2.3% of northern spotted owl habitat loss (Courtney et al. 2004).  Wind throw 
and volcanic activity were considered issues by the 5-year review species status review; however, 
such issues were insignificant in comparison to threats of wildland fires (Courtney et al. 2004).   

Summary of Cumulative Effects - The area analyzed for cumulative effects was the Toll Joe 
Project Area, proposed harvest units and past land management activities on the Sweet Home 
Ranger District.  Past timber harvest, road construction, fire suppression and road maintenance 
activities have contributed to cumulative effects.  Timber harvest and road building have reduced 
the amount of snags and down wood habitat within the project area while natural disturbances 
typically have increased snag and down wood levels.  Proposed thinning activities may improve 
the area on a landscape level; however, these improvements to the landscape would not benefit 
northern spotted owls in the short term and it is expected that the area would not be suitable 
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American Peregrine Falcon, Harlequin Duck, Johnson’s Hairstreak, Fisher, Fringed 
Myotis, Townsend’s Big-eared Bat, Crater Lake Tightcoil and Cascade Axetail Slug - This 
alternative would not modify associated habitat within the proposed units.  Under Alternative 1, 
all conditions within the Toll Joe Project Area would progress naturally through time. 

 Alternatives 2 & 3  
California Shield-backed Bug, Mardon Skipper and Western Bumblebee - No proposed 

activities would take place in suitable habitat for these species; and therefore, no impact to these 
species or their habitat is expected to occur.  Suitable habitat would receive a 100-foot buffer. 

American Peregrine Falcon and Harlequin Duck – Both Alternatives 2 and 3 propose 
helicopter use in the Toll Joe Project Area.  Helicopter use during the breeding season may 
impact these species.  As a result, seasonal restrictions would be placed on helicopter activities 
for both action alternatives.  Proposed helicopter activities in both Alternative 2 and 3 that take 
place outside of the nesting season, may impact individuals temporarily, but the actions would not 
likely contribute to a trend towards federal listing or loss of viability to the population or species. 

Crater Lake Tightcoil – No proposed activities would take place in suitable habitat for this 
species; and therefore, no impact to these species or their habitat is expected to occur.  Suitable 
habitat would receive a 10 meter buffer.   

Johnson’s Hairstreak – Approximately 45% of the stands in this project area are in the 
western hemlock plant series, with dwarf mistletoe present. Proposed activities of either Action 
Alternative may impact this sensitive species where dwarf mistletoe occurs on western hemlock 
and is selected for harvest.  However, the activities of either Alternative are anticipated to affect 
less than 1% of the habitat in the watershed. Therefore, Alternative 2 or 3 may impact individuals 
or their habitat temporarily, but the action would not likely contribute to a trend towards federal 
listing or loss of viability to the population or species. 

Fisher - Fishers are unlikely to occur in the project area and the scale of the alternatives, 
which would affect less than 1% of a hypothetical female home range, would not preclude them 
from reestablishing in the watershed. 

Fringed Myotis and Townsend’s Big-eared Bat – All proposed stands of Alternative 2 or 3 
have potential foraging and roosting habitat for these species.  The probability that an occupied 
roost or natal site would be fallen during logging operations is low.  Therefore, Alternative 2 or 3 
may impact individuals or their habitat temporarily, but the action would not likely contribute to a 
trend towards federal listing or loss of viability to the population or species. 

Cascade Axetail Slug – Past survey efforts indicate that this endemic species is relatively 
abundant within its restricted range. Proposed activities of either Action Alternative would impact 
only a small portion of the known and likely occupied sites in the watershed and on the Forest.  
All known sites would receive a 2 acre protection buffer.  Therefore, Alternative 2 or 3 may 
impact individuals or their habitat temporarily, but the action would not likely contribute to a 
trend towards federal listing or loss of viability to the population or species. 
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and life history traits (Dunk et al 2009).  The Toll Joe Project Area is within the Northern Mesic 
Zone where habitat disturbing activities require surveys if the stand or a portion of the stand has a 
QMD (Quadratic Mean Diameter) of 16” DBH and greater or is suitable red tree vole habitat 
older than 80 years that has mature to old-growth conifer forest conditions, multi-layered 
canopies and large branches capable of supporting nests and providing travel routes for red tree 
voles (Huff 2012).  Proposed units in the Toll Joe Project Area that had QMD levels of 16” DBH 
and greater or were > 80 years old were analyzed for potential red tree vole habitat.  Units that 
were considered suitable red tree vole habitat were surveyed using ground searches, individual 
tree examination surveys and tree climbing methods with 100 meter searches.   

Red tree voles were documented in the Toll Joe Project Area and 10 acre no-harvest buffers 
were placed on active red tree vole sites and inactive nest sites within 100 meter of an active site.  

Desired Future Conditions - Desired conditions should strive for a contiguous, well-
distributed network of high quality habitat on a landscape scale.  High quality habitat should 
include a multi-story stand structure with old growth quality and canopy cover of at least 60%.  
Douglas fir trees larger than 16” DBH should be retained to provide adequate red tree vole 
habitat.  Forest conditions are not static; therefore, future management activities should involve 
the enhancement of younger stands that exhibit a lack of structural diversity. 

Direct/Indirect Effects 

Alternative 1 (No Action)   
This alternative would not modify associated habitat within the proposed units.  Under 

Alternative 1, all conditions of the Toll Joe Project Area would progress naturally throughout 
time. 

Alternatives 2 & 3    
Proposed fuel treatments and commercial thinning activities in Alternatives 2 and 3 either 

meet the required Quadratic Mean Diameter (QMD) or do exhibit stand complexity associated 
with suitable red tree vole habitat.  Surveys found red tree vole activity in stands with suitable red 
tree vole habitat.  Active nest sites would be protected with 10 acre buffers and inactive nests 
within 100 meters of an active site would be protected with a 10 acre buffer as well.  Proposed 
activities are expected to occur outside of known red tree vole active sites and such proposed 
activities may impact individuals of the population by reducing dispersal potential, canopy cover, 
connectivity and canopy complexity.  In the active red tree vole areas, dispersal may be difficult 
and suitable habitat may be restricted to riparian and suitable habitat corridors until the area 
recovers to mature stand conditions.  In addition, thinning in stands may impact dispersal 
capabilities temporarily by reducing canopy connectivity.  Therefore, Alternative 2 or 3 may 
impact individuals or their habitat temporarily, but the action would not likely contribute to a 
trend towards federal listing or loss of viability to the population or species. 
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Emphasis Areas.  This would involve decreasing open road mileage and shifting dominant cover 
types, such as hiding and thermal, to more optimal cover type conditions.  In addition, 
management activities would involve maintaining existing meadow forage by managing for tree 
encroachment and sapling invasion as a priority outside of Late-Successional Reserves.  Proposed 
units that are 40 years and less which occur outside of Late-Successional Reserves and Critical 
Habitat for the Northern Spotted Owl should be managed for forage potential in summer range 
areas until those stands have an opportunity to develop.   

Direct/Indirect Effects 

Alternative 1 (No Action) 
Cavity Excavators, Pileated Woodpeckers and American Marten - This alternative would 

not modify or disturb any habitat associated with these species, including snag or down wood 
levels within the proposed units.  Under Alternative 1, all conditions of the Toll Joe Project Area 
would progress naturally. 

Big Game – Roosevelt Elk and Black-tailed Deer - The quality of forage and thermal cover in 
proposed units would gradually increase under Alternative 1 as natural mortality thins the dense 
stocking levels, releases dominant trees and allows a shrub/herbaceous layer to develop in small 
openings. 

     Road densities would remain the same as they are currently, but some local roads may 
close over time through vegetative growth and lack of maintenance.  This alternative would also 
result in a slower transition to optimal habitat than the action alternatives due to the length of time 
needed to reach late mature forest conditions without the aid of thinning activities.  Forage may 
also decrease as regeneration stands and stands heavily thinned start to recover and develop.  

Alternatives 2 & 3   
Cavity Excavators, Pileated Woodpeckers and American Marten – Proposed activities for 

either Action Alternative may impact these species less than 1% at the watershed scale, however, 
Alternative 2 would pose a greater impact to those species where proposed activities are 
associated with the older stands (> 80 years) that may have larger diameter trees, more complex 
canopy structure, vegetative diversity and more coarse woody debris in a wider range of size 
classes. Such proposed activities, especially those in stands > 80 years old, could also disrupt 
natural processes and reduce or delay coarse woody debris development. Retaining remnant old-
growth trees (trees > 30” DBH, if present), retaining current coarse woody debris and creating 
additional features where needed would improve habitat for these species over time.  Indirect 
effects associated with habitat modification activities may be beneficial to such species if 
silvicultural prescriptions intend to accelerate the transition from simplified to complex stand 
structure by thinning and increase forest health in stands that lack such attributes.  It is estimated 
that in about 10-20 years, tree growth as a result of thinning could increase tree diameter, height 
and canopy cover in younger stands that lack such attributes.  This could result in improved 
habitat and microclimate conditions in the long term; however, short term actions may impact 
individuals.  Therefore, Alternative 2 or 3 may impact individuals or their habitat temporarily, but 
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the action would not likely contribute to a trend towards federal listing or loss of viability to the 
population or species. 

Big Game – Roosevelt Elk and Black-tailed Deer - All action alternatives would improve 
habitat conditions by opening up the understory to allow for forage species to persist; however, 
due to the close proximity to Highway 20 and well used Forest Service roads, caution should be 
used in managing for big game in this project area.  Any big game enhancement opportunities 
should draw big game away from the highway and into forest corridors.  Gap placement of 1/10

th 
to 5 acres in size would provide potential foraging habitat until such openings close over time.  
Current forage species are of low or marginal nutritional value, thus, future planting of native 
species may not provide adequate nutritional value in this area. Planting in gaps should occur 
away from the highway and well used Forest Service roads.  Reducing the canopy cover also 
allows more sunlight to reach the forest floor to promote shrub and herbaceous vegetation 
growth.  The development rate of complexity may be greater in Action Alternatives than would 
occur naturally under Alternative 1 barring any major natural disturbance.  Post-sale projects 
would involve browse cutback to stimulate forage growth and planting forage species, especially 
in summer range areas, in units 40 years and less.       

 The decommissioning of temporary roads would further improve the overall habitat quality 
for elk and is encouraged.  If post-sale funding becomes available, one gate would be replaced in 
the project area that provides wildlife refugia to big game and other species, and would close 
approximately 1.25 miles of system roads.  Therefore, Alternative 2 or 3 may impact individuals 
or their habitat temporarily, but the action would not likely contribute to a trend towards federal 
listing or loss of viability to the population or species. 

 Migratory Birds  
Current Conditions - The Pacific Northwest supports the highest abundance of birds in any 

coniferous forest system in North America (Altman 1999).  Neo-tropical migrants comprise the 
largest portion of the bird community and have been absent from resource management plans 
(Altman 1999).  Past management activities have created poor habitat conditions across the 
landscape and, as a result, neo-tropical migrant populations have been on the decline.  In addition, 
fire suppression has added to the decrease in habitat variability.  Species such as the olive-sided 
flycatcher, western wood pewee, brown creeper and varied thrush have exhibited substantial 
population decline as a result of habitat loss and fragmentation (Altman 1999).  

Forests that exhibit a complex, structurally diverse composition tend to attract a wider 
diversity of land bird species (Altman 1999).  In addition, the importance of habitat associated 
with hardwood trees and shrubs has been widely documented in published literature as one of the 
leading factors influencing bird community composition in conifer-dominated landscapes that 
typify the Toll Joe Project Area (Csuti et al. 1997, Marshall et al. 2003, O’Neil et al. 2001). 
Hardwood habitat in this project area is limited or located in Riparian Reserves. 

Northern flickers, dark-eyed juncos, hermit warblers, varied thrushes, gray jays, winter wrens 
and yellow-rumped warblers were among some of the species observed in the Toll Joe Project 
Area.  
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Desired Future Conditions:  Desired future conditions for migratory birds would involve 
management practices that ensure long-term viability of healthy populations.  Identifying areas 
that express extreme homogeneity and employing management activities that would introduce 
variability across the landscape would be the first step in maintaining viable populations.  Efforts 
should focus on creating a multi-story, complex canopy structure with habitat components such 
as, down wood, snags and small openings.  Maintaining meadows, hardwood stands and riparian 
areas should be a primary focus as well.  A strategy should be implemented that takes into 
consideration the recommendations from the Partners in Flight Conservation Strategy which has 
identified at least 20 focal species.  

Direct/Indirect Effects 

Alternative 1 (No Action)    
This alternative would not modify or disturb any habitat associated with migratory birds, 

including snag or down wood levels within the proposed units. Under Alternative 1, all conditions 
of the Toll Joe Project Area would progress naturally throughout time.  

Alternatives 2 & 3    
Proposed activities from either Action Alternative are generally considered neutral or 

beneficial to migratory birds and disturbance is anticipated to be minimal to such species.  
Thinning and gap placement may also provide an understory shrub layer for further migratory 
bird biodiversity.  Therefore, Alternative 2 or 3 may impact individuals or their habitat 
temporarily, but the action would not likely contribute to a trend towards federal listing or loss of 
viability to the population or species. 

Cumulative Effects- Sensitive Species, Survey & Manage Species, 
Management Indicator Species and Migratory Bird Species 

The area analyzed for cumulative effects was the Toll Joe Project Area and proposed harvest 
units.  Past timber harvest, road construction, fire suppression and road maintenance activities as 
well as natural disturbances have all impacted the wildlife habitat within the project area.  These 
actions have affected the overall diversity of forested habitat largely by reducing the amount of 
late seral habitat and maintaining the amount of early to mid-seral habitat and proposed actions of 
Toll Joe would continue this trend, along with the possibility of future harvest entries.  There are 
no foreseeable actions that would negatively affect stands older than 120 years (late seral). 

Coarse Woody Debris  

Introduction 
 Coarse woody debris in the form of snags and down wood are important habitat features for 

a variety of wildlife species and has become an issue to consider when land management 
activities may affect current levels on the landscape.  A collection of information, referred to as 
DecAID, has been developed by Region 6 to help projects identify the levels of snags and 
downed logs required to meet wildlife population needs (Mellen et al. 2012).  At the landscape 
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level, DecAID recommends providing dead wood at levels within the range of historic variability.  
The 5th field South Santiam River watershed was used to evaluate deadwood at the landscape 
level for this project.  The median historic condition for this watershed was estimated using levels 
of snags and downed logs found in strategic plots in unlogged stands of various ages and an 
estimate of the normal distribution of seral stages derived from the assumed fire return interval.  
Median values are the mid-point where half of the time deadwood levels would be at or higher 
than that value and about half the time they would be at or lower than the value.  Studies have 
indicated that fire frequency and severity varied considerably in the past due to substantially 
variability in weather conditions and fire severity from century to century (Wimberley et al. 
2000).  Therefore, levels of dead wood have fluctuated considerably over time and plus or minus 
50% of the estimate median value was used to approximate the historic range of variability. 

DecAID evaluates deadwood levels by wildlife habitat type.  All of the proposed activities of 
Toll Joe are in the Westside Lowland Conifer-Hardwood Forest habitat (WLCH_OCA).  An 
analysis of deadwood information for the South Santiam River watershed for this forest type 
suggests that current levels of logs, both large and small, are within historic levels.  The median 
reference condition for total downed log (5” diameter or larger) cover is 4.6% compared to the 
current estimated condition of 3.9%.  The median reference condition for large (20” or greater 
diameter) log cover is 1.6% compared to the current estimated condition of 2.0%.   

The DecAID analysis suggests that, for WLCH_OCA habitat, snags are below historic levels 
in the South Santiam River watershed.  The median reference condition for total snags 10” DBH 
(diameter breast high) or larger is about 12/acre compared to the current estimated condition of 
7/acre.  The median reference condition for large snags 20” DBH or larger is about 5/acre 
compared to the current estimated condition of 3/acre.  Currently, within the South Santiam River 
watershed, about 26.6% of the WLCH_OCA habitat is estimated to have no large snags compared 
to an estimate of 12.5% for the median historic condition.  For snags 10” DBH or larger, about 
21% of the habitat is estimated to have no snags compared to an estimate of 5% for the median 
historic condition. The current lower density of snags and greater percentage of areas lacking 
snags compared to historic conditions is mainly due to past clearcut harvesting that removed 
existing snags as well as the trees that could provide future snags.  Fire suppression activities 
have also helped reduce deadwood abundance in the watershed. 

Current Conditions At the South Santiam River Watershed Scale - The South Santiam 
Watershed totals about 101,800 acres including non-federal lands, with approximately 61,600 
acres in Westside Lowland Conifer/Hardwood (WLCH) Forest-Oregon Cascades habitat and 
37,100 acres in Montane Mixed Conifer Forest habitat. Proposed activities fall primarily within 
the Western Lowland Conifer/Hardwood category.  Snag levels at a watershed scale are low 
overall in the larger diameter classes.  Information for down wood material at the watershed scale 
was not available at the time of analysis.  See Figure 39.   
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