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U.S. Department of the Interior, Bureau of Land Management 
Roseburg District Office 
777 NW Garden Valley Blvd. 
Roseburg, Oregon  97471 
 
This environmental assessment analyzes proposed quarry expansion designed in conformance with 
management direction provided in the 1995 Roseburg Record of Decision and Resource Management 
Plan (ROD/RMP), as amended prior to December 30, 2008. 
 
The BLM is providing a 30-day period for public review and comment on the documents, and will accept 
comments until the close of business (4:30 PM, PDT) on August 19, 2016. 
 
Before including your address, phone number, e-mail address, or other personal identifying information in 
your comment be advised that your entire comment, including your personal identifying information, may 
be made publicly available at any time.  While you can ask us in your comment to withhold from public 
review your personal identifying information, we cannot guarantee that we will be able to do so.  If you 
choose to submit any written comments, they should be directed to Max Yager, Swiftwater Field 
Manager, at the above address. 
 
The Roseburg District posts Environmental Assessments, Environmental Impact Statements, Findings of 
No Significant Impact, and Decision Records/Documentations on the BLM national NEPA registry web 
page at https://eplanning.blm.gov/epl-front-office/eplanning/nepa/nepa_register.do on the same day on 
which an electronic notice of availability is transmitted to those individuals and organizations on the 
District’s NEPA mailing list who have expressed an interest in project planning and analysis.  Individuals 
desiring a paper copy of such documents will be provided one upon request.  Individuals with the ability 
to access these documents on-line are encouraged to do so.  Internet use reduces paper consumption and 
administrative costs associated with copying and mailing.  

https://eplanning.blm.gov/epl-front-office/eplanning/nepa/nepa_register.do
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Chapter 1. Purpose and Need for Action 
 
This chapter provides a description of the purpose and need for the proposed action, the decisions to be 
made, the scope of the analysis, issues expressed, and conformance with management direction and 
applicable laws and regulations.  
 

 Background 1.1.
 
The Thunder Mountain Quarry was designated as a 20 acre “Community Pit” by the Roseburg District 
Manager on June 26th, 1988 and was identified as such in the land records database (LR2000) and on the 
Master Title Plats.  This designation constitutes a superior right to the BLM to remove, or authorize the 
removal of the material, against any other subsequent claim or entry of the land.  The quarry is located 
within a region which, over the next 25 year period, has a projected need for between 115,000 and 
120,000 loose cubic yards (LCY) of rock for road surfacing and maintenance. 
 
Currently, within the present limits of the developed quarry, an estimated volume of only 31,625 LCY of 
rock exists and remains available.  The projected long-term road surfacing needs within a reasonable 
distance from the Thunder Mountain quarry will necessitate expansion of the current quarry disturbance.  
The quarry expansion is also needed to provide opportunities for the removal of mineral materials to other 
government agencies, private industries and individuals.  The quality and quantity of material from this 
existing facility is superior to any other known existing sources within a reasonable distance.  Obtaining 
mineral material from this source is needed for management activities such as future road construction, 
renovation, and maintenance, as well as cut bank stabilization, erosion control, stream enhancement, 
building construction, and landscaping projects. 
 

 Project Area  1.2.
 
The proposed project area is located within Douglas County, Oregon.  The Thunder Mountain Quarry 
Expansion project area lies within the following legal description, Willamette Meridian: 

• T26S, R2W, Section: 29, S½SW¼SW¼ 
 
The project area is within the Little River and Middle North Umpqua watersheds, which collectively drain 
an area of approximately 277,000 acres.  Portions of the lands in the project watersheds managed by the 
Swiftwater Field Office total approximately 31,200 acres, representing approximately 11 percent of the 
land base.  The proposed quarry expansion is located on BLM-administered land with Adaptive 
Management Area (AMA) and General Forest Management Area (GFMA) land use allocations (Appendix 
A, Figure A-1: Project Vicinity Map). 
 

 Purpose (Objective) 1.3.
 
Management of BLM-administered lands and resources in the project area is subject to the requirements 
of the Federal Land Policy and Management Act, Endangered Species Act, and Clean Water Act as 
discussed in the Roseburg District Record of Decision and Resource Management Plan (USDI/BLM 
1995a (ROD/RMP, p.15)).  This Environmental Assessment (EA) is being prepared in compliance with 
the National Environmental Policy Act and related Council on Environmental Quality regulations.  
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The objective of the proposed project is to provide a long-term regional source of mineral materials (rock) 
for both BLM and non-BLM activities (ROD/RMP p. 66 and 67).  Specific ROD/RMP management 
direction provides for:  

• Emphasizing long-term regional quarry use (p. 67). 

• Providing opportunities for extraction of salable minerals by other government entities, private 
industry, individuals, and nonprofit organizations (p. 66). 

• Addressing quarry development, management, and reclamation needs through implementation 
planning (p. 67). 

 
 Need 1.4.

 
Expansion of the Thunder Mountain Quarry would allow the Swiftwater Resource Area to address the 
following needs (ROD/RMP): 

• Continue to use rock from existing quarries for construction and maintenance of timber sale 
access roads and other purposes (p. 67). 

• Continue to make available mineral resources on the federal mineral estate (p. 66). 

• Maintain exploration and development opportunities for leasable and locatable energy and 
mineral resources (p. 66). 

 
 Decision Factors 1.5.

 
This Environmental Assessment will help the BLM decide whether or not to expand the existing footprint 
of the Thunder Mountain Quarry. 
 
The following factors will help that decision: 

• How the project would be implemented, including quarry development; extraction of salable 
minerals; crushing, sorting and processing salable minerals; and reclamation of disturbed ground; 

• The nature and intensity of environmental impacts that would result from implementation, and the 
nature and effectiveness of measures to minimize impacts to other resources present; 

• Compliance with management direction from the ROD/RMP; and 

• Compliance with applicable laws including, but not limited to, the Clean Water Act, the 
Endangered Species Act, O&C Act, and the National Historic Preservation Act. 

 
 Scoping 1.6.

 
Scoping is the process by which the BLM solicits internal and external input on the issues, impacts, and 
potential alternatives that will be addressed in an EA, as well as the extent to which those issues and 
impacts will be analyzed in the NEPA document. 
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 Internal Scoping 1.6.1.
 
An interdisciplinary team was assembled at initiation of the project analysis.  Issues identified for analysis 
were determined based on ROD/RMP management direction for utilization and protection of natural 
resources; circumstances and concerns identified through field reconnaissance; comments from external 
groups, and requirements set forth in laws, regulations, policy and court rulings.  
 

 External Scoping 1.6.2.
 
A notice of project initiation has been published in the Roseburg District Quarterly Planning Update since 
Summer 2014, informing the general public of the nature of the proposed action.   
 
Letters were sent to landowners with property adjacent to BLM-administered lands where the quarry 
expansion is proposed and landowners with property beside or astride identified mineral haul routes.  
They were encouraged to share any concerns or special knowledge of the project area that they may have.  
No responses were received. 
 
Letters were sent to the Cow Creek Band of Umpqua Indians, the Confederated Tribes of Siletz, and the 
Confederated Tribes of Grand Ronde requesting identification of any special interests or legal rights in 
the lands in question.  No responses were received. 
 
Formal scoping period is not required for the preparation of an environmental assessment.  Informal 
scoping comments were not received. 
 

 Issues for Analysis 1.7.
 
Through internal and external scoping, the interdisciplinary team identified the following issues for 
analysis.  For some resources there may be no specific concerns because the resource is not present, or 
their protection is covered under program policy or project design features, and no detailed analysis is 
necessary.  The issues and resources not present or affected are discussed in Chapter 2, Section 2.4. 
 

 Forest Vegetation 1.7.1.

• How would the quarry expansion affect species composition, structural characteristics and age 
class distribution in the project area? 

 
 Wildlife 1.7.2.

• What would be the direct and indirect effects of the quarry expansion to the Federally-threatened 
northern spotted owl in terms of disturbance and modification of habitat and designated critical 
habitat? 

• To what degree would the quarry expansion be consistent with Recovery Actions from the 
Northern Spotted Owl Recovery Plan and assist in recovery of the northern spotted owl? 

• What would the direct and indirect effects of the quarry expansion have on northern spotted owl 
critical habitat? 

• What would the direct and indirect effects of the quarry expansion be to the great grey owl 
Survey and Manage species? 
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• What would the direct and indirect effects of the quarry expansion be on 8 species of landbirds 
and to the habitat provided by BLM-managed lands in the project area? 

 
 Soils 1.7.3.

• How would the quarry expansion and reclamation affect long term soil productivity? 

• How would the quarry expansion affect slope stability and risk of slope failures and landslides? 
 

 Fire and Fuels Management 1.7.4.

• What direct and indirect effects would the quarry expansion have on present and future risk of 
fire within the proposed project area? 

 
 Carbon Storage and Release 1.7.5.

• What effects would the quarry expansion have on release of carbon as carbon dioxide (CO2) at 
the project scale and in comparison to annual national and global CO2 emissions, and future 
carbon sequestration by the forested stands proposed for land use conversion? 

 
 Conformance 1.8.

 
 Applicable Planning Documents 1.8.1.

 
This EA addresses the environmental consequences of no action and the proposed action to determine if 
there would be impacts exceeding those analyzed in the PRMP/EIS, precluding a Finding of No 
Significant Impact and requiring preparation of a Supplemental  Environmental Impact Statement.  The 
following documents provide additional information and analysis and are specifically referenced in 
Chapter 3.  

• Final Supplemental Environmental Impact Statement (FSEIS) on Management of Habitat for 
Late-Successional and Old-Growth Related Species Within the Range of the Northern Spotted 
Owl (USDA and USDI 1994a),  

• Roseburg District Proposed Resource Management Plan/Environmental Impact Statement (USDI 
BLM 1994) 

• FSEIS for Amendments to the Survey and Manage, Protection Buffer, and other Mitigation 
Measures Standards and Guidelines in Forest Service and Bureau of Land Management Planning 
Documents Within the Range of the Northern Spotted Owl (USDA and USDI 2000), 

• FSEIS to Remove or Modify the Survey and Manage Mitigation Measures Standards and 
Guidelines (USDA and USDI 2004); 

• Final Supplement to the 2004 Supplemental Environmental Impact Statement to Remove or 
Modify the Survey and Manage Mitigation Measures Standards and Guidelines (USDA and 
USDI 2007), and 

• Final Environmental Impact Statement for the Revision of the Resource Management Plans for 
the Western Oregon Bureau of Land Management (USDI BLM 2008). 
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• Proposed Resource Management Plan/Final Environmental Impact Statement, Western Oregon 
(USDI BLM 2016). 

 
Implementation would conform to management direction from the Roseburg District 1995 ROD/RMP as 
amended by the following: 

• Record of Decision and Standards and Guidelines for Amendments to the Survey and Manage, 
Protection Buffer, and other Mitigation Measures Standards and Guidelines in Forest Service and 
Bureau of Land Management Planning Documents Within the Range of the Northern Spotted 
Owl (USDA and USDI 2001). 

 
 Applicable Laws and Regulations 1.8.2.

 
Design and implementation of the proposed action would conform to applicable laws, regulations and 
Executive Orders that include but are not limited to: 

• The Oregon and California Railroad Lands Act of 1937:  Section 1 of the Act stipulates that 
suitable commercial forest lands revested by the government from the Oregon and California 
Railroad are to be managed for the sustained production of timber. 

• The Federal Land Policy and Management Act (FLPMA):  Section 302 at 43 U.S.C. 1732(a), 
directs that “The Secretary shall manage the public lands . . .in accordance with the land use plans 
developed by him under section 202 of this Act when they are available . . .” 

• National Historic Preservation Act, 2012 National Programmatic Agreement, and 2015 
Oregon State Historic Preservation Office Protocol:  Protection of resources of historic or 
cultural value. 

• Clean Water Act:  Section 313 and Executive Order 12088 requires federal agencies to comply 
with the provisions of the Clean Water Act to control water pollution from nonpoint sources. 

• Clean Air Act:  Directs federal agencies to maintain and enhance air quality.   

• The Endangered Species Act:  Section 7(a) (2) directs that each Federal agency shall insure that 
any action authorized, funded, or carried out by such agency is not likely to jeopardize the 
continued existence of any endangered species or threatened species or result in the destruction or 
adverse modification of designated critical habitat. 

• Migratory Bird Treaty Act and Executive Order 13186:  Protection of migratory birds. 

• Lacey Act, Federal Noxious Weed Act, and Executive Order 13112:  Minimize the risk of 
establishment or spread of noxious weeds and invasive non-native plants. 
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 Survey and Manage 1.8.3.
 
On February 18, 2014, the District Court for the Western District of Washington issued a remedy order in 
the case of Conservation Northwest et al. v. Bonnie et al., No. 08-1067- JCC (W.D. Wash.)/No.11-35729 
(9th Cir.).  This was the latest step in the ongoing litigation challenging the 2007 Record of Decision 
(ROD) to modify the Survey and Manage (S&M) Standards and Guidelines. 
 
The remedy order contained two components.  The order: 

1. Vacates the 2007 ROD to Remove or Modify the Survey and Manage S&M Mitigation Measure 
Standards and Guidelines, and 

2. Allows for continued project planning and implementation for projects that relied on the 2011 
Consent Decree and were being developed or implemented on or before April 25, 2013 (date of 
the Ninth Circuit Court ruling invalidating the 2011 Consent Decree). 

 
In summary, the current status of Survey and Manage is: 

1. Follow the 2001 S&M ROD and Standards and Guidelines (S&G); 

2. Apply the “Pechman exemptions;” and 

3. Implement the 2001, 2002, and 2003 ASR modifications to the S&M species list, except for the 
changes made for the red tree vole. 

 
The project is consistent with the 2001 ROD and Standards and Guidelines for Amendments to the 
Survey and Manage, Protection Buffer, and other Mitigation Measures Standards and Guidelines, as 
incorporated into the District Resource Management Plan (USDA and USDI 2001). 
 
This project utilizes the December 2003 species list.  This list incorporates species changes and removals 
made as a result of the 2001, 2002, and 2003 Annual Species Reviews (ASR) with the exception of the 
red tree vole. 
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Chapter 2. Discussion of the Alternatives 
 
This chapter describes the basic features of the alternatives being analyzed.  Throughout this Assessment, 
acres and miles are presented and discussed.  These numbers are approximations based on office planning 
and subsequent field review.  These acres and miles may change slightly as additional information and 
further field review refine the approximations. 
 

 Alternative One - No Action 2.1.
 
This alternative describes a baseline against which the effects of the proposed action alternative can be 
compared.  It discusses the consequences of not taking any action and assumes that current resource 
trends would continue into the future.   
 
No quarry expansion activities would occur.  No reclamation of previously disturbed ground would occur 
and material would be removed from the quarry until the removal would no longer be feasible without 
additional expansion.  Road surfacing rock would need to be hauled in from other sources that may 
include private, commercial rock sources.  Cost of road surfacing in proximity to the Thunder Mountain 
Quarry would increase due to increased hauling costs from other public or private rock sources.  
 
The decision maker does not need to make a specific decision to select the “No-Action” Alternative.  If 
that is the choice, the proposed action would simply be dropped and the National Environmental Policy 
Act (NEPA) process ended.  Future activities in the area would not be precluded and could be analyzed in 
subsequent NEPA documents. 
 

 Alternative Two – The Proposed Action 2.2.
 
This alternative proposes the expansion of existing surface disturbance of approximately 3.5 acres within 
the 20 acre Thunder Mountain Quarry Community Pit designation, by up to eight additional acres, in up 
to three phased increments for the East Expansion, and up to two phased increments for the North 
Expansion, over a period of 25 to 50 years.  These phases would be concurrent with reclamation of the 
disturbed surface no longer needed for operations (Chapter 2, Section 2.2.3).  Table 2-1 identifies a 
summary of the proposed expansion activities (Figure A-2). 
 
Table 2-1. Proposed quarry expansion activities within the Thunder Mountain Quarry Expansion project area, 
Swiftwater Resource Area, Roseburg BLM. 

Proposed Activities within the Thunder Mountain Quarry *Gross Area (acres) 

Expansion Areas 
East Expansion Phases 1, 2 and 3 5.2 
North Expansion Phases 1 and 2 2.8 

 *Gross Distance (miles) 

Access Roads 

East Expansion Access Road 0.16 
North Expansion Access Road 
(top) 

0.02 

North Expansion Access Road 
(bottom) 

0.07 

*Gross areas are approximations based on office planning and subsequent field review.  These acres and miles may change 
slightly as additional information and further field review refine the approximations. 
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 Quarry Expansion Activities 2.2.1.
 
Mining of rock would be confined to the main quarry.  The quarry expansion and reclamation plan would 
entail phased development and segmental reclamation (reclamation following depletion of rock in a sector 
of the quarry).  The Best Management Practices for Reclaiming Surface Mines in Washington and Oregon 
(1996) would be used as a guide.  Before any individual phase of quarry expansion would begin, all trees 
on the area to be developed would be sold and harvested.  Probing was completed in the proposed 
expansion areas, and indications are that the material is superior, although there are some shale seams 
present that could be larger than anticipated. 
 
East Expansion 
 
During East Expansion Phase 1, vegetation would be cleared from the existing disturbance to the east, 
staying south of the ridge top to an existing clearing at the furthest east side of the expansion area.  The 
existing clearing would be used in the short-term as a vegetation stockpiling and disposal area.  A new 
access road (0.16 miles) would be constructed from the existing clearing toward the junction of the 
existing quarry access and road 26-3-34.2, where a waste area would be cleared of vegetation and 
constructed.  Overburden would be stripped from the clearing, placed in the waste area, and utilized in the 
construction of a new access road.  Rock would then be excavated from the clearing, creating a flat bench 
with a rock face (maximum height of 40 feet) from the ridge top, south to the new access road, and east to 
the new quarry limits.  Drainage would be diverted from the quarry area into the road drainage system, 
where it would be dispersed across the landscape and infiltrate into the ground water. 
 
During East Expansion Phase 2, the BLM would expand into the bench created during East Expansion 
Phase 1, starting at the existing quarry floor and expanding eastward, ending with another rock face 
(maximum height of 40 feet) and with a bench a minimum 20 feet.  The second phase would mine the 
eastern side of the quarry to the quarry limits and expand the floor approximately 350 feet to the east, 
creating a large bench measuring approximately 600 feet (east to west) by 300 feet (north to south).  
Drainage would continue to be directed away from and out of the quarry area and into the road drainage 
system, where it would be dispersed across the landscape and infiltrate into the ground water.  
 
East Expansion Phase 3 would mine the large bench created during East Expansion Phase 2.  Elevation of 
the bench would be reduced by 20 feet; this would create a depression that could be used during the 
reclamation process (see Quarry Reclamation section below).  The excavation would be conducted where 
the quarry floor currently exists, and would leave a bench (minimum width of 20 feet) at the base of the 
rock faces created during previous phases.  Backslopes created during this phase would be a minimum 
4:1. 
 
North Expansion 
 
If the material existing within the east expansion area, described above, proves to be unacceptable in 
quality, or if additional material is required from this source, North Expansion Phases 1 and 2 would 
occur.  These phases would involve expanding the disturbance to the north. 
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During North Expansion Phase 1, vegetation would be cleared from the existing clearing to the north, 
approximately 200 feet, and along the north side of the quarry from the property line to the eastern limit 
of the quarry expansion.  This vegetation would be stockpiled for disposal in the existing clearing at the 
northwest corner of the quarry.  Overburden and reject material would be cleared and stockpiled within 
the same area.  Mining of the material would then progress from the top of the ridge down, establishing a 
ridge top bench.  North Expansion Phase 2 would mine this bench from the existing quarry floor, north to 
the quarry limits. 
 
Quarry Operations 
 
Typical quarry operations include: 

a. Brush and timber clearing:  Brush would be removed and controlled and timber would be 
harvested from within the quarry boundaries. 

b. Soil and rock overburden removal and stockpiling for reclamation or direct application to area 
being reclaimed:  Overburden material from East Expansion Phase 1 would be placed in a waste 
area and utilized in the construction of the new access road.  Topsoil would be stockpiled onsite 
in a designated location within the quarry or placed directly on areas to be reclaimed from 
previous quarry operations.  Stockpiled soil would be used in reclamation activities in future 
operations.  

c. Drilling and blasting:  Equipment would be moved in to drill holes for the placement of 
explosives to blast varying amounts of rock free.  Explosive charges would be set and triggered to 
fragment the underlying rock formations. 

d. Rock crushing and sorting:  Rock fragments blasted from the native rock would be crushed, 
reduced to appropriate sizes, and sorted.   

e. Hauling and stockpiling:   Rock would be hauled to use on projects or stockpiled for future 
projects.  This quarry is designated a community pit and rock can be obtained by the general 
public as well as other non-BLM entities. 

 
 Fuels Treatment 2.2.2.

 
Activity slash generated during land use conversion activities would be machine-piled and burned within 
the quarry expansion footprint. 
 

 Quarry Reclamation 2.2.3.
 
During quarry expansion operations, topsoil would be stripped and stockpiled.  The exposed soft rock 
overburden would then be stripped, placed in a designated waste area, and later used for re-contouring 
parts of the quarry no longer needed for operations.  In addition, portions of the quarry no longer required 
for operations would be designated as waste areas.  Waste material generated during other operations 
within the subwatershed, such as road construction and maintenance activities, would be stockpiled for 
future quarry reclamation materials in the designated waste areas. 
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During East Expansion Phase 3, the set-up for final site reclamation would begin (see Quarry Expansion 
Activities section above).  Drainage would be directed back into the newly created depression and allowed 
to pool at the completion of East Expansion Phase 3 (or North Expansion Phase 2 if expansion to the 
north occurs) to create a helipond for wildfire suppression activities and sediment entrapment.  Previously 
stockpiled waste material and growth medium would be placed on the bench created during East 
Expansion Phase 3 and utilized to re-contour the bench.  The rock faces created during previous mining 
phases would be partially blasted to create a scree slope and cliff face appearance.  The re-contoured 
bench would be seeded and/or planted with native vegetation. 
 
The topography of the quarry after reclamation would appear as described below (design profiles are a 
part of the project record): 

• The quarry floor would begin at road 26-2-32.3 and expand from the current access road, up to 
950 feet to the east and up to 650 feet to the north.  This would encompass up to 11 acres (current 
footprint, east expansion, and north expansion).  Approximately two thirds (2/3) of the east 
expansion area would be excavated to a depth of 20 feet with side slopes of 4:1 during East 
Expansion Phase 3.  The depression created would be converted into a helipond, which would be 
designed for fire suppression use and be accessible by both helicopters and engines.  It would also 
serve as a sediment trap.  This depression would be extended into the northern footprint (if 
expansion to the north occurs).  

• The rock faces remaining at the end of operations would be a series of cliff faces and narrow 15 
foot wide benches wrapping around approximately 40 to 60 percent of the helipond perimeter on 
the north and east portions.  The pond portion would measure approximately 300 feet by 200 feet. 
Scree and talus slopes of approximately 2:1 would exist at intervals along the cliff faces, with 
patches of native vegetation scattered among the slopes to give a more natural appearance.   

• The current quarry footprint would include part of the helipond, a waste area for material 
generated during other operations within the sub-watershed, and a staging area and safety zone 
for future fire suppression activities.  The potential staging area and safety zone would be kept 
free of vegetation. 

 
 Project Design Features as part of the Action Alternative 2.2.4.

 
Air Quality 
 
All prescribed burning (i.e. slash piles) would have an approved “Burn Plan,” and be conducted under the 
requirements of the Oregon Smoke Management Plan and in a manner consistent with the requirements of 
the Clean Air Act (Oregon Department of Environmental Quality and Oregon Department of Forestry 
2008).  Slash would be burned during the late-fall to mid-spring season when the soil, duff layer (soil 
surface layer consisting of fine organic material), and large down log moisture levels are high 
(ROD/RMP, p. 140). 
 
Burning would occur during unstable weather conditions when winds and atmospheric instability favor 
rapid smoke dispersion, and precipitation washes particulates from the air. 
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Cultural Resources 
 
If any cultural resources (e.g. historic or prehistoric objects, features, or structures) are found during the 
implementation of the proposed action, activities would be suspended until the site has been evaluated to 
determine its significance and the appropriate mitigation action that would be applied. 
 
Hazardous Materials 
 

a. The operator would be required to comply with all applicable State and Federal laws and 
regulations concerning the storage, use and disposal of industrial chemicals and other hazardous 
materials. 

b. Accidental spills or discovery of the dumping of any hazardous materials would be reported to 
the Authorized Officer (Sale Administrator) and the procedures outlined in the “Roseburg District 
Hazardous Materials (HAZMAT) Emergency Response Contingency Plan” would be followed.   

c. Hazardous materials (particularly petroleum products) would be stored in durable containers and 
located so that any accidental spill would be contained and would not drain into watercourses; a 
spill containment kit would be required onsite.  All landing trash and logging and construction 
materials would be removed from the project area. 

 
Noxious Weeds 
 
Preventative measures would be implemented that focus on minimizing the risk of introducing new weed 
infestations or spreading existing ones, and would include: 

a. Steam cleaning or pressure washing equipment before and after working in the quarry expansion 
project area to remove soil and materials that could transport weed seed or root fragments.  

b. Seeding and mulching disturbed areas with native grass seed; or re-vegetating with native plant 
species where natural regeneration is unlikely to prevent weed establishment. 

 
Soils 
 
Measures to limit soil erosion and sedimentation from the quarry would consist of shaping the reclaimed 
quarry topography such that all drainage is to the helipond in a controlled manner. 
 
Measures to protect soil quality and site productivity by reclaiming quarry surfaces no longer than needed 
for operations (RMP, pg. 142) would consist of: 

a. Developing a detailed quarry expansion and reclamation plan using The Best Management 
Practices for Reclaiming Surface Mines in Washington and Oregon (Norman et al. 1997) as a 
guide. 

b. Stripping soil and soft rock overburden during each phase of quarry expansion and using these 
materials for reclamation.  The soil would be kept separate from the rock overburden material and 
stockpiled until needed for reclamation.  Where practical and safe, the contract administrator 
would have the topsoil kept separate from the subsoil. 
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c. Depending on the particular phase being executed, directly moving stripped rock overburden to 
sites to be reclaimed and re-contouring these sites with this material or storing it in stockpiles for 
future reclamation. 

d. Seeding with native plants and mulching all soil and rock overburden stockpiles that would not be 
needed for reclamation during the same dry season as being stripped.  The soil stockpiles would 
be kept less than five feet high where room allows, maximizing the volume of soil that maintains 
a healthy soil ecology.  The native seeding mix for soil stockpiles would in include inoculated 
legume seed to enhance the soils nitrogen content and perennial grasses.  Weed-free mulches 
would be used. 

e. Spreading soil over most re-contoured surfaces to depths of at least 20 inches. 

f. Subsoiling reclaimed surfaces that are detrimentally compacted on slopes less than 35 percent 
before seeding and mulching.  Detrimental compaction is defined as an increase in bulk density of 
15 percent or more and an alteration of soil structure to platy or massive to a depth of at least four 
inches. 

g. Seeding and planting all reclaimed surfaces with native vegetation as determined by staff input at 
time of reclamation. 

 
Special Status, and SEIS Special Attention Plants and Animals 
 
Special Status (Threatened or Endangered, proposed Threatened or Endangered, Candidate Threatened or 
Endangered, State listed, Bureau Sensitive, Bureau Strategic, or Special Provision) and Special Attention 
plant and animal sites would be protected where needed to avoid listing of species and conserve candidate 
species, according to established management recommendations (ROD/RMP, p. 40). 
 
If during implementation of the proposed action, any Special Status Species are found that were not 
discovered during pre-disturbance surveys; operations would be suspended and appropriate protective 
measures would be implemented before operations would be resumed. 
 
Currently, there are no known northern spotted owl sites, activity centers, or unsurveyed suitable habitat 
within a quarter of a mile of the Thunder Mountain Quarry.  Therefore, quarry activities such as rock 
drilling, chainsaw use, heavy equipment use, rock crushing and pile burning would not be seasonally 
restricted due to a lack of northern spotted owl concerns, unless future surveys locate a nest site within a 
quarter of a mile of the proposed project area.  In subsequent years and as funding is available, full 
protocol surveys are planned to be completed through at least the first year of the quarry expansion 
project.  If surveys are not completed, seasonal restrictions during the critical breeding season (March 1st 
– July 15th) would be applied (Table 2-2). 
 
Blasting would not occur within one mile (if more than two pounds of explosives are used) of any 
unsurveyed suitable habitat, known site (there are two known sites within one mile of the project), or 
unsurveyed habitat from March 1st through July 15th (Table 2-2). 
 
Great gray owls have been observed within one mile of the proposed project.  Surveys were completed in 
2015 and a nesting pair was established.  The nest tree was not located, so monitoring surveys will 
continue in 2016 to determine location of the nest tree.  Since nesting status has been established, blasting 
would not occur within the appropriate distance (one mile if more than two pounds of explosives are 
used) of the known site from January 1st through July 15th. 
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Table 2-2. Disturbance and disruption threshold distances for the northern spotted owl 

ACTIVITY 
NORTHERN SPOTTED OWL 

DISRUPTION THRESHOLD 
DISTANCE 

DISTURBANCE 
THRESHOLD DISTANCE 

Blast of more than two pounds of explosives 1 mile 
Blast of two pounds or less of explosives 120 yards 
Impact pile driver, jackhammer, or rock drill 60 yards 440 yards 
Use of chainsaws 65 yards 440 yards 
Use of heavy equipment 35 yards 440 yards 
Rock crusher 180 yards 440 yards 
Prescribed burning 440 yards 

Biological Assessment, FY2014-2015 Programmatic Activities and Timber Sales on the Roseburg District BLM, June 10, 2013, 
p. 17 
 

 Issues and Resources not Present or Affected 2.3.
 

 Air Quality 2.3.1.
 
As stated in the project design features, all burning would be completed under Oregon DEQ regulations 
and hence, would be unaffected by any alternative. 
 

 Areas of Critical Environmental Concern and Natural Areas 2.3.2.
 
Areas of Critical Environmental Concern, Research Natural Areas, prime or unique farmlands, parklands, 
wilderness, wetlands and Wild and Scenic Rivers are absent from the project area, and hence would be 
unaffected by any alternative. 
 

 Botany 2.3.3.
 
Surveys were conducted for all Threatened or Endangered and Bureau Sensitive species considered to 
have the potential to be present in the proposed quarry expansion project area, as documented in Table E-
1, Appendix E – Botanical Species Considered but Dropped from Detailed Study.  No Threatened or 
Endangered species of vascular or nonvascular plants were identified. 
 
The proposed quarry expansion is outside of forest stands that would be characterized as old-growth, 
eliminating the need for any equivalent-effort fungi surveys under the Survey and Manage ROD (2001). 
 

 Cultural Resources 2.3.4.
 
Four previous cultural resource surveys have been conducted in the project area including CRS Nos. 
SW9805, SW9903, SW1104, and SW1111.  These surveys resulted in negative findings within the 
proposed project area.  The BLM has met the requirements of Section 106 of the National Historic 
Preservation Act under the guidance of the 2012 National Programmatic Agreement and the 1998 Oregon 
Protocol. 
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 Environmental Justice 2.3.5.
 
The proposed action is consistent with Executive Order 12898 which addresses Environmental Justice in 
minority and low-income populations.  The BLM has not identified potential impacts to low-income or 
minority populations, internally or through the public involvement process. 
 

 Fish, Aquatic Habitat and Water Resources 2.3.6.
 
No water resources are present within the project area; therefore, quarry expansion activities would not 
take place in any aquatic habitat.  The project area is over 1,600 feet from an intermittent stream, and over 
3,300 feet from a perennial steam. 
 

 Native American Religious or Ceremonial Sites 2.3.7.
 
No Native American religious concerns have been identified by the interdisciplinary team or through 
correspondence with tribal governments having historic interests in the area.  
 

 Noxious Weeds 2.3.8.
 
The BLM treats noxious weed populations on their lands under the Roseburg District Integrated Weed 
Control Plan and Environmental Assessment (EA #OR- OR-100-94-11; USDI BLM 1995b).  Surveys for 
noxious weeds were conducted within the Thunder Mountain Quarry Expansion project area in 2014.  
Four noxious weed species have been reported in the existing Thunder Mountain Quarry footprint and the 
expansion project area; Scotch broom (0.5 ac), Himalayan blackberry (0.5 ac), bull thistle (< 0.1 ac), and 
tansy ragwort (< 0.1 ac).  Most populations occur within the existing quarry or along road systems and 
were introduced and spread during quarry activities and vehicular travel.  Scotch broom was treated along 
road 26-3-34.2 in 2014. 
 
Proposed quarry expansion activities would create 8 acres of disturbance, which would be susceptible to 
noxious weed invasion.  The existing Thunder Mountain Quarry is monitored yearly and herbicide spot 
treatments take place when needed.  The quarry expansion would be included in yearly monitoring, and 
the entire project area and existing quarry area would be treated for noxious weeds prior to expansion.  
Yearly monitoring and noxious weed treatments combined with PDFs would maintain a minor effect on 
spreading noxious weeds. 
 

 Off-Highway Vehicle Use 2.3.9.
 
Off-highway vehicle (OHV) use is limited to existing roads and trails by the ROD/RMP (p. 58).  The 
proposed alternative would not affect current opportunities for OHV recreational use.  It is recognized 
that unauthorized OHV can and does occur on the landscape, so there is the potential for OHV use to 
occur within the project area.  However, unauthorized OHV use in the project area is considered to be 
low. 
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 Recreation  2.3.10.
 
There are no developed recreation sites or facilities in the project area.  Recreational use of the area 
primarily includes forest product gathering and target shooting and is considered to be low.  While quarry 
expansion activities are occurring, access to the quarry area may be temporarily closed, denying 
opportunities to collect forest products and target shoot.  There are similar opportunities provided in 
adjacent BLM and Forest Service lands that would not be impacted by this project.  Recreational use is 
not expected to be influenced by the quarry expansion and would continue on an infrequent basis. 
 

 Visual Resource Management 2.3.11.
 
The objective of Visual Resource Management (VRM) is to manage public lands in a manner which 
would protect the quality of the scenic (visual) values of these lands (BLM Manual 8400.02).  Visual 
Resource Management includes an inventory of all district lands and their corresponding management 
level classes, which are ranked I-IV.  The Thunder Mountain Quarry Expansion project area is within 
Visual Resource Management (VRM) Class II lands.  VRM Class II objectives are to largely retain the 
characteristics of the landscape.  Within this VRM designation, management activities may be seen but 
should not attract the attention of the casual observer.  Changes should repeat the basic elements of form, 
line, color, texture, and scale found in the predominant natural features of the landscape (BLM Handbook 
8410-1, p. 7). 
 
The project area was viewed from many Key Observation Points (KOPs) around the project area, but due 
to the thick vegetation and/or high ridges, the proposed action would not be visible.  Other KOPs were 
considered from visually sensitive areas including the Rogue-Umpqua National Scenic Byway and the 
North Umpqua Wild and Scenic River and it was determined that the proposed action would not be 
visible from these visually sensitive areas.  However, a KOP along the side of Bob Butte on the North 
Umpqua Trail was selected since it was determined that the project area would be visible along a roughly 
30 foot section of trail to trail users. 
 
The visual contrast rating system is a systematic process used by the BLM to analyze potential visual 
impact of proposed projects and activities.  Based on the visual contrast rating conducted, it was 
determined that the existing trees in the foreground of the project area would adequately screen activities 
and would not attract attention of the casual observer.  Therefore, no mitigating measures from this KOP 
are required. 
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Chapter 3. Affected Environment and 
Environmental Consequences 

 
 Introduction 3.1.

 
This chapter summarizes the current condition of specific resources present or with a reasonable potential 
to be present in the project watersheds that could be affected by the proposed project.  It addresses 
anticipated short-term and long-term effects that may result from implementation of the alternatives, 
including those effects that are direct, indirect and cumulative.  The Chapter concludes with a 
“Monitoring” section (Chapter 3, Section 3.8). 
 
The discussion is organized by resource, addressing the interaction of the effects of a quarry expansion 
with current the baseline conditions of this environment.  The analysis describes potential effects, how 
they might occur, and the incremental result of those effects, focusing on direct and indirect effects with a 
realistic potential for cumulative effects, rather than those of a negligible or discountable nature. 
 
The Council on Environmental Quality (CEQ) provided guidance on June 24, 2005, as to the extent to 
which agencies of the Federal government are required to analyze the environmental effects of past 
actions when describing the cumulative environmental effect of a proposed action in accordance with 
Section 102 of the National Environmental Policy Act (NEPA).  CEQ noted the “[e]nvironmental analysis 
required under NEPA is forward-looking,” and “[r]eview of past actions is only required to the extent that 
this review informs agency decisionmaking regarding the proposed action.”  This is because a description 
of the current state of the environment inherently includes effects of past actions.  Guidance further states 
that “[g]enerally, agencies can conduct an adequate cumulative effects analysis by focusing on the current 
aggregate effects of past actions without delving into the historic details of individual past actions.”  
 

 Introduction to Cumulative Effects Analysis 3.2.
 
The cumulative effects of the BLM timber management program on the Roseburg District have been 
described and analyzed in the 1994 PRMP/EIS (pp. 4-7 to 99), incorporated herein by reference.  For all 
analyzed resources, Alternative One (No Action) would have no cumulative effects because no new BLM 
management actions would occur at this time. 
 
Past actions and previous decisions have been included in the description of existing conditions.   
 
Ongoing BLM actions in the project area include silvicultural maintenance of young stands, including 
pre-commercial thinning, dispersed recreation, special forest products gathering, road maintenance, fire 
suppression, and weed control.  Timber sales from the Thunderbolt EA are ongoing, and considered part 
of the affected environment. 
 
There are no reasonably foreseeable future projects in, or surrounding, the project area. 
 
It is assumed that most late-seral forest stands on private land have been converted to early-seral 
conditions and large industrial owners would continue to manage primarily for timber production on a 
rotation of 40 to 65 years.  Intensive timber management on private lands would include the use of 
herbicides for control of competing vegetation, resulting in highly simplified vegetative communities. 
 
Cumulative effects analyses are included in the environmental effects for each resource below. 
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 Forest Vegetation 3.3.

 
 Affected Environment 3.3.1.

 
The forest stand in the proposed Thunder Mountain Quarry expansion is an even-aged stand (ROD/RMP 
p. 104) approximately 60 years-old.  The current developmental stage is “late-seral” (ROD/RMP p. 112).  
The stand originated as a result of timber harvest circa 1955.  Management records for this stand show 
that it was pre-commercially thinned in 1983 and fertilized in 1990.  
 
Stand specific inventories (stand exams) were used to identify current vegetation stand attributes.  See 
Appendix F, Live Vegetation Development Analytical Methodology, for a description of the assumptions 
and methodology used to analyze changes in forest vegetation.  Douglas-fir, grand fir and other conifer 
species are represented in approximately equal proportions and make up ninety-eight percent of the 
overall species composition.  Hardwoods make up the remaining two percent of the tree species, 
including Pacific madrone and golden chinkapin.  Understory vegetation is common, spatially variable, 
and generally consists of sword fern, salal, vine maple, Oregon grape, and huckleberry.  Table 3-1 shows 
some basic stand metrics to describe the existing stand conditions.   
 
Table 3-1. Current Stand Conditions: Live Trees1 in Thunder Mountain Quarry 

Trees Per 
Acre 

Basal Area 
(feet2) 

Quadratic 
Mean 

Diameter 
(inches) 

Curtis 
Relative 
Density2 

Canopy Cover3 
(%) 

Scribner 
Volume/Acre 

290 190 11 60 90 25,000 ± 20% 

1 Data shown are for trees six inches DBH and larger. 
2 Curtis Relative Density is a measure of the biological maximum density for Douglas-fir. 
3 Canopy Cover is the proportion of the forest floor covered by the vertical projection of tree crowns adjusted for crown overlap. 
 

 Environmental Consequences 3.3.2.
 

 Methodology 3.3.2.1.
 
Environmental effects for forest vegetation were qualitatively analyzed at the scale of the 20-acre 
community pit.  See Appendix F, Live Vegetation Development Analytical Methodology, for detailed 
information. 
 

 No Action Alternative 3.3.2.2.
 
Under the No Action Alternative over the next fifty years, the forest vegetation would follow a normal 
stand development pattern with live tree heights, diameters and biomass generally increasing.  The stand 
classification would remain late-seral stage and even-aged. 
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 Proposed Action Alternative 3.3.2.3.
 
To allow for quarry expansion, trees would be felled and other vegetation would be cleared on 
approximately one-half of the forested area within the 20 acre community pit area.  Merchantable material 
would be transported offsite for utilization as various wood products.  Unmerchantable material would be 
piled and burned onsite. 
 
The proposed action would convert approximately eight acres of the existing forest to non-forest for an 
extended period of 25 to 50 years.  Reclamation of the quarry would eventually reestablish forest cover 
through seeding or planting after quarry use is ended.  Upon full reclamation it would be approximately 
60 years before forest conditions were similar to the current condition. 
 
The half of the forest not cleared for quarry development would develop as described for the no action 
alternative. 
 
Cumulative Effects 
 
The spatial scope for cumulative effects to forest vegetation is the 20-acre Thunder Mountain Quarry 
Community Pit designation.  There are no projects proposed in the foreseeable future that would overlap 
with the Thunder Mountain Quarry Expansion, therefore no cumulative effects to forest vegetation would 
occur.  While the proposed quarry expansion would result in a change from late-seral stage to a non-
forested condition, the later reclamation (see EA Chapter 2, Section 2.2.3) of the quarry would result in 
no net increase of non-forested areas in the long term. 
 

 Wildlife 3.4.
 

 Introduction 3.4.1.
 
This section addresses three principle categories of terrestrial wildlife species that receive special 
consideration in the planning and implementation of BLM management actions. 
 
Special Status Species 
 
Special Status Species addressed in this EA include federally-listed threatened or endangered species, 
candidate species or species proposed for listing by the U.S. Fish and Wildlife Service (FWS), under the 
Endangered Species Act (ESA); and special status species managed under BLM Manual 6840 policy 
which includes species eligible for Federal or State listing, species with candidate status under the ESA 
and Bureau Sensitive species.  Three species covered by this program are also designated for management 
under the Survey and Manage program and are discussed there, as they are subject to other management 
considerations. 
 
Two federally threatened species are known to occur on the Roseburg District.  The proposed project is 
outside of the distribution range of the marbled murrelet (Brachyramphus marmoratus).  Therefore, the 
northern spotted owl (Strix occidentalis caurina) is the only ESA-listed terrestrial species in the proposed 
project area.  
 
On October 7, 2014 the FWS issued a proposal to list the West Coast Distinct Population Segment (DPS) 
of the fisher as federally threatened under the ESA.  The project area is located within of the West Coast 
DPS Proposed Rule and outside the alternative 1 and alternative 2 proposals (79 FR 60419).  However, on 
April 18, 2016, the FWS determined that the fisher does not risk extinction now or in the foreseeable 
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future and is therefore withdrawn from ESA listing.  However, the species remains on the Bureau 
Sensitive list (see Appendix B - Bureau Sensitive & Bureau Strategic Wildlife Species) (81 FR 22710). 

Twenty-nine (29) Bureau Sensitive wildlife species known or suspected to occur on the Roseburg District 
were considered in this analysis.  All Bureau Sensitive species were eliminated from detailed discussion 
for reasons documented in Table B-1, Appendix B - Bureau Sensitive & Bureau Strategic Wildlife 
Species; therefore effects of quarry expansion activities on Bureau Sensitive species is not an issue that 
was analyzed in detail, as described in Chapter 1, Section 1.7.2. 

Survey and Manage Species 

The second category consists of wildlife species designated for protection under the Survey and Manage 
Standards and Guidelines established in the Northwest Forest Plan (USDA and USDI 1994b). The 2001 
ROD (USDA and USDI 2001) and the 2003 Annual Species Review (ASR) species list applies to the 
Thunder Mountain Quarry Expansion project (IM-OR-2014-037).  The project is consistent with the 2001 
ROD and Standards and Guidelines for Amendments to the Survey and Manage, Protection Buffer, and 
other Mitigation Measures Standards and Guidelines, as incorporated into the ROD/RMP (1995). 

There are four Survey and Manage species on the Roseburg District.  The great gray owl is analyzed in 
detail and is also referenced in Appendix C – Survey and Manage Wildlife Species, Table C-1.  The Crater 
Lake tightcoil (Pristiloma crateris articum), Oregon Red Tree Vole (Arborimus longicaudus) and the 
Siskiyou sideband (Monadenia chaceana) are eliminated from discussion because suitable habitat is not 
present and because it is outside the species distribution range, respectively.  

Landbirds 

The third category consists of bird species subject to protection under the Migratory Bird Treaty Act of 
1918, as amended; the Bald and Golden Eagle Protection Act; focal species identified by Partners In 
Flight in the Conservation Strategy for Landbirds in Coniferous Forests of Western Oregon and 
Washington (Altman and Alexander 2012); and “Birds of Conservation Concern” and “Game Birds 
Below Desired Condition,” as defined by the FWS. 

Appendix D - Landbirds addresses 22 species of landbirds expected within the Roseburg District.  Of the 
22 species, 13 species are found in forested stands less than 80 years old, and 8 would be affected by the 
proposed quarry expansion.  The landbird species referenced in Appendix D – Landbirds, Table D-1 will 
not be addressed in detail within this section. 

 Affected Environment 3.4.2.

 Methodology 3.4.2.1.

ESA Threatened Species 

The extent of the analysis area for the northern spotted owl is defined by a composite of a 1.2-mile radius 
circle around the proposed quarry expansion project and home ranges around the most recent occupied 
northern spotted owl activity centers (i.e. nest site) that fall within the Thunder Mountain Quarry 
Expansion analysis area (7,235 total acres) (Table 3-2; Appendix A, Figure A-3), as well as the fifth-field 
watershed level as described below in the methodology for cumulative effects.  Environmental effects to 
the northern spotted owl were considered at the 50 year post-expansion temporal scale. 
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Special Status Species and Survey and Manage Species 

Special Status species and Survey and Manage species were qualitatively and quantitatively analyzed at 
the Thunder Mountain Quarry Expansion project area spatial scale, as well as a fifth-field watershed level 
as described below in the methodology for cumulative effects, based on current habitat conditions.  
Environmental effects to these species were considered at the 50 year post-expansion temporal scale. 

Landbirds 

Environmental effects to habitat for landbirds were qualitatively analyzed at the Thunder Mountain 
Quarry Expansion project area spatial scale and 50 year post-expansion temporal scale.  At the landscape 
scale, the landbirds analysis area includes BLM-administered lands in the fifth-field watersheds in the 
Western Cascades within the Swiftwater Resource Area as described below in the methodology for 
cumulative effects section.  BLM-administered lands within the landbirds analysis area currently provide 
approximately 31,206 acres of forest habitat. 

Cumulative Effects 

The cumulative effects analysis area includes two fifth-field watersheds (277,000 acres).  These 
watersheds have a combination of BLM (11 percent), Forest Service (67 percent), and privately owned 
(22 percent) land.  Cumulative effects were considered over a 15 year period (including past 10 years and 
the next five years) within that watershed for both Forest Service and BLM-administrated lands, based on 
the Roseburg District Resource Management Plan (ROD/RMP). 

 Special Status Species 3.4.2.2.

Threatened and Endangered Species 

Northern Spotted Owl (Federally Threatened) 

Suitable Habitat 

The northern spotted owl generally inhabits forests older than 80 years old that provide habitat for 
nesting, roosting and foraging.  Stands that fulfill all three of these needs are commonly referred to as 
suitable habitat. 

There is no suitable habitat within the proposed quarry expansion project area.  Therefore, no suitable 
habitat would be removed or modified under the Alternative Two.  Suitable habitat will not be discussed 
further in this analysis. 
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Dispersal Habitat 

Dispersal habitat is defined by Thomas et al. (1990) as conifer-dominated forest stands with canopy 
closures of 40 percent or greater and an average diameter at breast height of 11 inches or greater.  
Conifer-dominated forest stands approximately 40 to79 years old, such as the stands proposed for 
removal in the Thunder Mountain Quarry Expansion project area, provide dispersal habitat.  Dispersal 
habitat may contain snags, coarse downed wood, and prey sources, which are habitat components that 
allow northern spotted owls to move and forage between blocks of suitable habitat (USDI FWS 2016).  
Dispersal habitat is essential for the movement of juvenile and non-territorial (e.g. single birds) northern 
spotted owls to fill territorial vacancies and provide adequate gene flow across the range of the species 
(USDI FWS 2008a). 

Approximately 1,213 acres (30 percent) of dispersal habitat occur on BLM-administered lands within the 
analysis area (Table 3-2; Appendix A, Figure A-3). 

The analysis area covers approximately 7,235 total acres with approximately 4,033 acres (56 percent) on 
BLM-administered lands (Table 3-2).  The proposed project area is considered to be northern spotted owl 
dispersal habitat because the 60 year old stand contains relatively small tree sizes (quadratic mean 
diameter 11 inches) and relatively high stand densities (Chapter 3, Section 3.3.1, Table 3-1), and lacks 
suitable habitat components (i.e. nest structure, large snags, large trees). 

Table 3-2. Environmental baseline of habitats within the northern spotted owl analysis area. 

ANALYSIS AREA 
(7,235 TOTAL ACRES) 1 

HABITAT 
(BLM Acres) 

LAND USE ALLOCATION BLM 
Acres 

CRITICAL 
HABITAT DISPERSAL 

Adaptive Management Area 
(AMA) 1,515 1,148 320 

Connectivity 513 512 70 
General Forest Management Area 

(GFMA) 2,000 1,949 722 

TOTAL 4,033 3,609 1,213 
1 Analysis Area Total Acres = BLM-administered Lands + Non Federal Lands 

Site Occupancy 

There are three historic/known northern spotted owl sites present within the analysis area (Thunder Bob 
IDNO 0235A, Green Thunder IDNO 3099O, and Bob Butte IDNO 4364O) (Appendix A, Figure A-3), 
which includes four activity centers (Thunder Bob has an additional activity center within the analysis 
area).  Based on current survey results to date, the closest northern spotted owl activity center (Thunder 
Bob) is located 1,300 yards (0.7 miles) west of the quarry expansion project area (Appendix A, Figure A-
3).  The other activity centers in the analysis area are located 1,837 to 1,945 yards (1.0 to 1.1 miles) from 
the proposed project boundary. 

For the Thunder Mountain Quarry Expansion project, all suitable habitat within 0.25 mile of the proposed 
project had at least two consecutive years of pre-project clearance surveys by the end of the 2015 
breeding season.  Protocol surveys were completed for Thunder Bob from 2009 to 2015, surveys for 
Green Thunder were incomplete in 2009 but protocol surveys were completed from 2010 to 2015, and 
Bob Butte surveys were not completed in 2009, however protocol surveys were completed from 2010 to 
2015.   
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The three sites, Bob Butte and Green Thunder, have never produced northern spotted owl young 
(fledglings); however, the Bob Butte site produced two fledglings between a barred owl male and a 
northern spotted/barred owl hybrid female in 2010.  In 2015, a resident single northern spotted owl was 
located at the Bob Butte site.  The last year reproduction was documented within the analysis area for the 
Thunder Bob site was in 2010, producing two fledglings, and there has been a consistent pair at this site.  
A nesting pair was confirmed to be incubating in 2015, and reproductive status was undetermined 
whether of nesting failure or success.  Green Thunder has been unoccupied since 2010, and occupancy 
status was unknown in 2009 (Table 3-3). 

Table 3-3 summarizes the status of the northern spotted owl sites from 2009 to 2015, including occupancy 
and reproduction. 

Habitat at Analytical Spatial Scales 

Habitat at analytical spatial scales are used to determine habitat condition for a known northern spotted 
owl site and is generally assessed by evaluating available suitable and dispersal habitat at three analytical 
scales: home range (1.2 mile radius), core area (0.5 mile radius), and nest patch (300 meter radius). 

Home Range 

Home range size varies by physiographic province.  The northern spotted owl home range in the West 
Cascades Province is a 1.2-mile radius circle is centered on an activity center, encompassing 
approximately 2,895 acres, and is used by northern spotted owls for nesting, roosting, and foraging (USDI 
FWS 2008b).  The home ranges of several northern spotted owl pairs may overlap with the habitat shared 
by adjacent northern spotted owl pairs and other non-territorial owls.  The home range is important for the 
survival and productivity of northern spotted owls because they are non-migratory birds that remain 
within their home range year-round (USDI FWS 2016).  

The proposed quarry expansion project is located partially within two (2) acres of the Green Thunder 
home range and entirely within the Thunder Bob and Bob Butte  home ranges (Tables 3-3 and 3-4; 
Appendix A, Figure A-3). 

The most recently occupied activity center and its corresponding home range was used to determine 
habitat impacts for each northern spotted owl site within the analysis area.  The 40 percent suitable habitat 
threshold of 1,158 acres is considered essential to maintain northern spotted owl life functions, and is 40 
percent of the total home range acres (USDI FWS 2008b).  Table 3-3 demonstrates that the home ranges 
within the Thunder Mountain Quarry Expansion analysis area are below the viability threshold of 40 
percent, at 38, 14 and 36 percent for Thunder Bob, Green Thunder and  Bob Butte, respectively. 

Core Area 

The northern spotted owl core area is a 0.5-mile radius circle centered on an activity center, encompassing 
an area of approximately 500 acres. 

The proposed project does not overlap any northern spotted owl core areas, so there would be no effects 
to core areas within the Analysis Area (Appendix A, Figure A-3).  Core areas will not be discussed further 
in this analysis. 
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Nest Patch 

The 70-acre nest patch is centered within the core area and represented by a circle with a 300-meter radius 
that is centered on the nest tree (USDI FWS 2008a). 

The proposed quarry expansion project would not occur within any northern spotted owl nest patches, 
therefore there would be no effects to nest patches within the analysis area (Appendix A, Figure A-3).  
Nest patches will not be discussed further in this analysis. 

Known Owl Activity Centers (KOACs) 

Known Owl Activity Centers is a designation on Matrix lands, of approximately 100 acres of the best 
northern spotted owl habitat near and usually encompassing activity centers known as of January 1, 1994 
(ROD/RMP, pp. 34, 48).  There are three KOACs within the NSO analysis area for the Thunder Mountain 
Quarry Expansion project; however, the KOACs would not be impacted by the expansion of the quarry, 
therefore, KOACs will not be analyzed in detail. 

Table 3-3. Environmental baseline and site status for northern spotted owls within the analysis area for the Thunder 
Mountain Quarry Expansion proposed project 
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LAST YEAR 
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NESTING / 
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SUMMARY OF 
SITE STATUS 

2009-2015 

THUNDER 
BOB 0235A 1991 2011 1089 

(38%) 554 2015 2015 

Pair (2015); confirmed 
incubating; 
undetermined 
reproductive failure / 
success 
Pair (2009-2013) 
Unoccupied (2014) 

GREEN 
THUNDER 3099O 1992 1204 409 

(14%) 469 1993 None 
Unoccupied (2010-
2015) 
Unknown (2009) 

BOB BUTTE 4364O 1991 2023 1031 
(36%) 688 None None 

Resident Single (2015) 
Unoccupied (2010-
2014) 
Unknown (2009)7 

Disruption/Disturbance 

Noise, human intrusion, and mechanical movement may cause some form of disruption or disturbance to 
the normal behavioral patterns of nesting northern spotted owls.  The disruption threshold is the distance 
activities occurring during the critical breeding period could disrupt the normal behavior pattern of an 
individual or breeding pair (i.e. flushing from a nest or cause a feeding attempt to fail) (USDI FWS 2016).  
The disturbance threshold is the distance that effects northern spotted owl nesting behavior from noise, 
human intrusion, or mechanical movement would be “discountable” or “insubstantial” (Chapter 2, Section 
2.2.4).  
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Prey Species 

Habitat use by northern spotted owls is influenced by prey availability (Ward 1990, Zabel et al. 1995).  
The composition of the northern spotted owl’s diet varies geographically and by forest type, but it is 
primarily comprised of small mammals.  Flying squirrels (Glaucomys sabrinus) are the most prominent 
prey for northern spotted owls in Douglas-fir and western hemlock (Tsuga heterophylla) forests (Forsman 
et al. 1984) and are the key prey species for northern spotted owls in the Thunder Mountain Quarry 
Expansion project area.  Generally, flying squirrels utilize habitat that contains high canopy cover, large 
trees, snags, abundant coarse downed wood, understory cover, patch-level changes in vegetation 
composition, and availability of fungi (Wilson and Forsman, 2013).  Other prey species (i.e. brush rabbits 
and other rodents) utilize early- and mid-seral forest habitat (Maser et al. 1981, Sakai and Noon 1993, 
Carey et al. 1999).  Typical northern spotted owl prey species (northern flying squirrels, gray squirrels 
and chipmunks) were documented within the expansion area using wildlife cameras in the summer of 
2014. 

Critical Habitat 

Critical habitat is the habitat in a specific geographical area designated by the FWS as containing the 
physical and biological features essential to the conservation of a species.  Critical habitat includes 
forested stands that are currently unsuitable habitat but have the capacity to become suitable habitat in the 
future.  The FWS issued revisions to critical habitat (USDI FWS 2012), identifying four Critical Habitat 
Units (CHUs) with multiple subunits on the Roseburg District.  The proposed quarry expansion project is 
located in the Western Cascades South Subunit 6 (WCS-6).  Of the approximately 57,240 acres of WCS-6 
on the Roseburg District, there are 33,102 acres of suitable habitat and 10,411 acres of dispersal habitat.  

Special management considerations or protection are required in this subunit to address threats from 
current and past timber harvest and competition with barred owls (Strix varia).  This subunit is expected 
to function primarily for east-west connectivity between subunits and CHUs, and between the Oregon 
coast and the Western Cascades (USDI FWS 2012, p. 71927). 

Approximately 3,609 acres (89 percent) of BLM-administered lands in the Analysis Area are in 
designated Critical Habitat for the northern spotted owl. 

Two Principle Threats to the Northern Spotted Owl 

The two main threats to the northern spotted owl’s continued survival are 1) habitat loss from timber 
harvest and catastrophic fire, and 2) competition from the barred owl for habitat and prey (USDI FWS 
2011, I-6 through I-9). 

Habitat Loss 

Lint (2005) indicated that the Northwest Forest Plan recognized wildfire as an inherent part of managing 
northern spotted owl habitat in certain portions of the range.  He further noted that loss of northern 
spotted owl habitat did not exceed the rate expected under the Northwest Forest Plan, and that habitat 
conditions were no worse, and perhaps better than expected.  In particular, the percent of existing 
northern spotted owl habitat removed by harvest during the first decade was considerably less than 
expected. 
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Courtney et al. (2004) also identified the primary source of habitat loss as catastrophic wildfire.  Although 
the total amount of habitat affected by wildfires has been small, there is concern for potential losses 
associated with uncharacteristic wildfire in a portion of the species range.  Courtney et al. (2004) noted 
that the risk to northern spotted owl habitat from uncharacteristic stand replacement fires is sub-regional, 
confined to the dry eastern and to a lesser extent the southern fringes of the northern spotted owl range.  
Wildfires accounted for 75 percent of the natural disturbance loss of habitat estimated for the first decade 
of Northwest Forest Plan implementation.  In 2015, the Cable Crossing Fire removed approximately 89 
acres of northern spotted owl suitable habitat within the action area. 

Courtney et al. (2004) also indicated that models of habitat growth suggested significant in-growth and 
development of habitat throughout the Federal landscape. 

Barred Owl 

Barred owls are native to eastern North America, but have moved west into northern spotted owl habitat.  
The barred owl’s range now completely overlaps that of the northern spotted owl (Gutiérrez et al. 2004).  
The barred owl is considered a threat to the northern spotted owl because it is a direct competitor for prey 
and habitat and largely excludes northern spotted owls from their territories, especially during the 
breeding season (Hamer et al. 2007). 

Barred owls are considered generalists and make use of a variety of vegetation and forage species (Wiens 
et al. 2014).  Existing evidence suggest that barred owls compete with northern spotted owls for habitat 
and prey with near total niche overlap and that interference competition (Dugger et al. 2011, Van Lanen 
et al. 2011, Wiens et al. 2014) is resulting in increased northern spotted owl site abandonment, reduced 
colonization rates, and likely reduction in reproduction (Olson et al. 2005, Dugger et al. 2011, Forsman et 
al. 2011, Wiens et al. 2014), ultimately resulting in probable range-wide population reductions (Forsman 
et al. 2011).  Barred owl effects on northern spotted owl survival and colonization appear to be substantial 
and additive to effects of reduction and fragmentation of habitat in northern spotted owl home range area.  
The magnitude of the barred owl effect may increase somewhat as habitat quantity decreases and 
fragmentation increases (Dugger et al. 2011).  

The Wiens et al. (2014) study did not find evidence that the two species differed in their use of young, 
mature, and riparian-hardwood forest types.  Additionally, similarities between northern spotted owls and 
barred owls were observed in resource use indicating a high potential for exploitative competition, 
especially in times of low prey abundance or in cases where individuals shared overlapping foraging areas 
(Wiens et al. 2014).  However, Olsen (1999) suggests that because barred owls are generalist predators, 
habitat selection may be influenced more by prey availability than by a strong affinity for any specific 
type of forested habitat.  Northern flying squirrels, woodrats, and lagomorphs (i.e. brush rabbits) were 
primary prey for both owl species, accounting for 81 percent and 49 percent of total dietary biomass for 
northern spotted owls and barred owls, respectively (Wiens et al. 2014). 

It has been established that activities that reduce the quantity of older forests adjacent to northern spotted 
owl activity centers reduce the probability of continued occupancy, survival, and reproduction (Franklin 
et al. 2000, Olson et al. 2004, Dugger et al. 2005, Dugger et al. 2011, Schilling et al. 2013).  When barred 
owls are present, the effect of such activities on northern spotted owl pair survival (estimated as 
probability of extinction of a single territory and termed “extinction probability”) may be exacerbated by 
2-3 times (Dugger et al. 2011).  However, some northern spotted owls appear to be able to successfully 
defend territories and reproduce when barred owls are present (Dugger 2011, Wiens et al. 2014), but the 
mechanism that allows them to persist is currently unknown.   
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Although barred owls and northern spotted owls use the same forest types and both appear to prefer older 
forests, barred owls appear to use forest stand types in proportion to their availability, while northern 
spotted owls are reliant on older forests (Dugger et al. 2011, Wiens et al. 2014).  Manipulation of older 
forest stand structure through silviculture or other means would alter habitat conditions for both barred 
owls and northern spotted owls.  The relative effect on barred owls may be lesser because they do not 
appear as dependent on older forests as northern spotted owls, but there is no evidence that modification 
would facilitate barred owl invasion into areas as they do not appear to select disproportionately for 
young or low density stands (Wiens et al. 2014).  Northern spotted owls displaced by timber management 
are unlikely to successfully establish a new territory in areas where barred owls are present (Dugger et al. 
2011, Yackulic et al. 2013).  Displaced northern spotted owls may survive for some period but if they are 
not able to establish a new territory, their contribution to the population is minimal at best. 

Modeling of the relationship between northern spotted owl site extinction probability and proportion of 
habitat at the core scale indicates that decreasing amounts of old forest increases extinction rates for 
northern spotted owls, and when barred owls are detected in northern spotted owl core use areas the 
extinction rate is 2-3 times higher than it would be if barred owls were not detected.  The relative effect of 
barred owls on extinction probability increases as proportion of older forest habitat at the core area scale 
decreases (Dugger et al. 2011).  Based on the modeling done by Dugger et al. (2011) when there is 95 
percent habitat within the core circle, the extinction probability for northern spotted owl sites is 0.11, with 
barred owls it increases to 0.33, at 50 percent habitat the extinction probability is 0.17, increasing to 0.42 
with barred owl and at 20 percent it is 0.21 without barred owls, increasing to 0.5 with barred owls.  This 
is likely because any reduction of real habitat increases the effect of the effective habitat loss (real habitat 
reduction plus the effect of exclusion from habitat due to barred owl competition) disproportionally. 

The presence of barred owls affects detectability rates during surveys and/or social instability of northern 
spotted owl pairs, thus affecting occupancy, reproduction, and survival at these sites (Olson et al. 2005, 
Pearson and Livezey 2003).  Within the Analysis Area, barred owls were first detected at the Bob Butte 
Site (MSNO 4364) in 1993, and later documented at all of the northern spotted owl sites within the 
Analysis Area between 2004 and 2014. 

Independent of the proposed alternative, the barred owl would remain in the Analysis Area and is 
expected to continue increasing its distribution and numbers displacing northern spotted owls.  There is 
no data indicating a relationship between forest treatments or lack of treatments and an increase or 
decrease in the distribution of the barred owl. 

Fisher 

If present, the fisher would be expected to use the forest habitat within the proposed project for 
dispersal/foraging activities.  However, the fisher has not been documented within the watershed in recent 
years and the closest documented sighting in 1998 was approximately 42 miles south of the proposed 
project area. 

Fisher habitat consists of forests older than 80 years old of structurally complex forests; mature open 
forests with large live trees, snags, and down wood to provide for denning and foraging.  The project area 
does not contain natal habitat, but could be used for foraging and dispersal.  Wildlife game cameras were 
set out to determine if an area on the east side of the proposed project area that has large down wood, 
would determine occupancy, however, the cameras did not capture a fisher.  No effects to suitable 
denning and foraging habitat within late-successional conifer and mixed conifer hardwood forests are 
anticipated, so the fisher will be eliminated from further analysis. 
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 Survey and Manage Species 3.4.2.3.

Great Gray Owl 

The habitat characteristics of suitable habitat for the great grey owl include: (1) large diameter nest trees, 
(2) forest for roosting cover, and (3) proximity [within 600 feet] to openings that could be used as
foraging areas (USDA and USDI 2004).

The stand in the Thunder Mountain Quarry Expansion project does not have suitable nesting habitat nor is 
it located within proximity to natural-openings > 10 acres (Angie Worthing, staff review, 2014) and 
therefore, pre-disturbance surveys are not required within the stand proposed for removal due to the 
quarry expansion project.  

However, during northern spotted owl surveys, great gray owls were observed within and around the 
Greenman Creek historic northern spotted owl site (MSNO 2532).  The observation of the pair of great 
gray owls was located 0.9 miles of the proposed project area.  Pre-disturbance surveys were completed to 
determine nesting status, with the first year of pre-disturbance surveys completed in 2014 and the second 
year of surveys completed in 2015.  A pair of great gray owls were observed in 2015; however, the nest 
tree has not been located as of 2015.  Monitoring of the area will continue to determine nesting status and 
to locate nest tree to determine site. 

The quarry expansion project is within a mid-seral forest, therefore great gray owl suitable nesting habitat 
would not be impacted.  Suitable habitat will not be discussed further in this analysis.  

 Landbirds 3.4.2.4.

Species associated with the project area’s mid-seral forest include the purple finch (Carpodacus 
purpureus), rufous hummingbird (Selasphorus rufus), band-tailed pigeon (Columba fasciata), black-
throated gray warbler (Setophaga nigrescens), hermit warbler (Dendroica occidentalis), hutton’s vireo 
(Vireo huttoni), orange-crowned warbler (Oreothlypis celata), and Pacific wren (Troglodytes troglodytes).  
There is a total of 6,255 acres of mid-seral forests available for these species within both fifth-field 
watersheds (Little River and Middle North Umpqua River) on BLM-administered lands. 
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 Environmental Consequences 3.4.3.

 No Action Alternative 3.4.3.1.

Special Status Species 

Threatened and Endangered Species 

Northern Spotted Owl (Federally Threatened) 

Effects to Dispersal Habitat for the Quarry Expansion 

Under the no action alternative, the forest habitat surrounding the current quarry footprint would remain 
in its existing condition and would continue to function as dispersal habitat.  The quality and availability 
of northern spotted owl dispersal habitat would be unaffected under the No Action Alternative. 

Forest development around the current quarry site would proceed along trajectories described in the 
Forest Vegetation section (Chapter 3, Section 3.3.2.1).  Barring a natural disturbance, such as wildfire or 
wind storm, the 8 acres of mid-seral forest would continue to develop through natural succession into 
suitable habitat for the northern spotted owl within 50-100 years. 

Since the forest vegetation surrounding the current quarry footprint would remain in its existing condition 
under the no action alternative (Chapter 3, Section 3.3.2.1), no fuels treatment or quarry reclamation 
would occur, and hence there would be no direct, indirect or cumulative effects on dispersal habitat. 

Effects to Habitat at Analytical Spatial Scales 

Home Range 

Under the no action alternative, no northern spotted owl home ranges would be affected because no 
quarry expansion activities, including fuels treatment and quarry reclamation, would occur.  No habitat 
removal would occur that could affect the present viability of home ranges.  The three northern spotted 
owl home ranges that are within the project area would be expected to function at their current levels. 

Disruption/Disturbance 

Current northern spotted owl occupancy and home range viability would not be directly or indirectly 
affected by disruption from the No Action Alternative because no quarry expansion activities, including 
fuels treatment and quarry reclamation, would occur. 

Effects on Prey Species 

Populations of northern spotted owl prey species, such as northern flying squirrels, would remain near 
existing levels and existing habitat would be subject to natural processes.  The existing downed wood and 
habitat would continue to provide habitat for northern spotted owl prey species.  The main source for snag 
and coarse downed wood would be passive recruitment over time. However, these snags are of the 
smaller size class and would provide for foraging habitat but would provide fewer nesting or denning 
opportunities for northern spotted owl prey species. 
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Effects to Critical Habitat 

The primary constituent elements of northern spotted owl Critical Habitat would not be removed under 
the no action alternative, and the current quality and availability of northern spotted owl habitat would be 
unaffected.  The critical habitat sub-unit WCS-6 would continue to function in its current condition.  
Stands within WCS-6 would continue to develop through natural processes. 

Survey and Manage Species 

Great Grey Owl 

Under the No Action Alternative, forest habitat features would be unaffected because there would be no 
quarry expansion activities, including fuels treatment and quarry reclamation.  It is expected that the 
forest habitat currently present within the proposed units would continue to function in its current 
capacity.  Great grey owls within the project area would be expected to persist at their current levels. 

Landbirds 

Under the no action alternative, forest habitat features would be unaffected.  Species that use 60 year old 
stands, such as the purple finch (Carpodacus purpureus), rufous hummingbird (Selasphorus rufus), band-
tailed pigeon (Columba fasciata), black-throated gray warbler (Setophaga nigrescens), hermit warbler 
(Dendroica occidentalis), hutton’s vireo (Vireo huttoni), orange-crowned warbler (Oreothlypis celata), 
and Pacific wren (Troglodytes troglodytes), would continue to persist. 

Fuels treatment would not occur, therefore, the effects of smoke from burning slash piles would not 
occur.  The quarry reclamation would not occur, therefore, species that utilize a more closed canopy stand 
would continue to persist. 

 Proposed Action Alternative 3.4.3.2.

Special Status Species 

Threatened and Endangered Species 

Northern Spotted Owl (Federally Threatened) 

Effects to Dispersal Habitat 

The proposed project would remove eight acres of dispersal habitat, and therefore would be downgraded 
to non-capable habitat because it would no longer contain habitat elements important to northern spotted 
owl foraging and roosting, including horizontal and vertical structure, canopy cover, hardwoods, snags 
and coarse downed wood.  The quarry expansion activities would remove all shrub and herbaceous 
vegetation cover within the proposed project without future recruitment.  However, there would be no 
discernable effects because a negligible amount (0.7 percent) of dispersal habitat would be removed 
within the analysis area. 

The proposed fuels treatment would remove slash created from the proposed timber clearing, and burning 
slash piles could prohibit foraging activities by spotted owls.  There would be no discernable effects from 
smoke or the removal of slash due to project design features (Chapter 2, Section 2.2.4). 



34 

Quarry reclamation activities would provide some prey cover in the future with the planting of vegetation 
for foraging northern spotted owls.  The reclaimed area would no longer provide roosting capabilities or 
cover for northern spotted owls, but there would be no discernable effects on 0.7 percent of dispersal 
habitat a negligible amount (0.7 percent) of dispersal habitat would be reclaimed within the analysis area. 

Effects to Habitat at Analytical Spatial Scales 

Home Range 

The Thunder Mountain Quarry Expansion project is removing eight acres of dispersal-only habitat within 
the Thunder Bob and Bob Butte home ranges (1.4 percent and 1.2 percent, respectively), and two acres 
(0.4 percent) of dispersal-only habitat within the Green Thunder home range.  The percent of dispersal 
habitat being removed from each home range is minimal, and is not expected to affect the viability or 
function of these home ranges (Table 3-4). 

The fuels treatment would not remove, modify, or affect the viability of the home ranges for the three 
northern spotted owl sites within the analysis area, because project design features would minimize the 
effects to the home ranges (Chapter 2, Section 2.2.4). 

The proposed quarry reclamation, once completed, would provide foraging opportunities due to planting 
of vegetation within the reclaimed area.  The quarry reclamation would not provide roosting 
opportunities; however, the viability of the home ranges would not be affected. 

Disruption/Disturbance 

Disruption and disturbance issues are not expected to affect the critical breeding period or nesting 
behavior of the northern spotted owl because PDFs would be followed (Chapter 2, Section 2.2.4).  Under 
Alternative Two, quarry expansion and reclamation activities would require blasting of more than two 
pounds of explosives within one mile of a known northern spotted owl activity centers.  Seasonal 
restrictions would be applied from March 1st to July 15th, both days inclusive (Chapter 2, Section 2.2.4).  
This would ensure that noise disruption would not cause northern spotted owls to abandon nests or fledge 
prematurely.  All other quarry expansion activities (rock drill, chainsaws, heavy equipment, etc.) would 
be conducted outside of the minimum disruption thresholds established by the FWS from any northern 
spotted owl site, unless future surveys or spot checks have located northern spotted owls within the 
disruption thresholds (Table 2-2). 

Effects on Prey Species 

Northern spotted owl prey species would no longer utilize the quarry expansion area, due to removal of 
forest habitat and the utilization of the quarry for rock.  It is assumed that prey species would continue to 
utilize the surrounding forest habitat.  Foraging opportunities for the northern spotted owl would be 
reduced by eight acres after the implementation of the quarry expansion project.  After the reclamation 
activities, including planting vegetation around the reclaimed area and the creation of a helipond, prey 
species utilization of the area could increase, which would increase foraging opportunities for northern 
spotted owls.  Therefore, there would be no discernable effects to prey species during all phases of the 
project. 
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Effects to Designated Critical Habitat 

The quarry expansion project, both the expansion and fuels treatment, would remove dispersal habitat, 
including coarse downed wood and snags, on about 0.2 percent of 3, 609 acres of WCR-6 within the 
action area.  The amount of coarse downed wood and snags removed is discountable to the CHU as a 
whole, and would not change the amount or pattern of dispersal habitat within or between CHUs.  The 
quarry reclamation activities would not affect critical habitat for the northern spotted owl because it 
would no longer contain the primary constituent elements that are important to northern spotted owls, 
such as coarse downed wood or snags, however, the planting of shrubs and other plants could allow prey 
species cover and protection and thus create foraging opportunities for northern spotted owls.  The effects 
to critical habitat would be minimal and possibly beneficial and there would not be any discernable 
affects to 0.2 percent of the Critical Habitat Subunit, (Western Cascades 6) as a whole. 

Table 3-4. Acres of habitat impacted by proposed quarry expansion within home ranges for the northern spotted owl in 
the Analysis Area. 
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THUNDER 
BOB 0235A 2011 554 8 

1.4% 

GREEN 
THUNDER 3099O 1204 469 2 

0.4% 

BOB BUTTE 4364O 2023 688 8 
1.2% 

Cumulative Effects to the Northern Spotted Owl 

Approximately half (3.8 of the 8 acres) of the proposed Thunder Mountain Quarry Expansion project is 
within the Middle North Umpqua watershed.  Of the 145,000 acres (Federal [Forest Service and BLM, 
collectively], and private lands) within the Middle North Umpqua watershed, there are approximately 
83,200 acres (57 percent) of suitable habitat and 18,350 acres (13 percent) of dispersal-only habitat on 
Federal lands (Forest Service and BLM-administered).  There are no reasonably foreseeable projects 
planned within the Middle North Umpqua watershed.  Over the last 10 years, commercial thinning and 
salvage projects have affected 0.04 percent of the suitable habitat and 0.9 percent of the dispersal-only 
habitat within the watershed (Table 3-5).  Alternative Two would remove approximately 3.8 acres (0.003 
percent) of dispersal habitat within this watershed.  Therefore, in addition to projects occurring in the 
watershed over the past 10 years, the Thunder Mountain Quarry Expansion project would have no 
discernable effect to dispersal habitat within the watershed.   

The remaining half of the Thunder Mountain Quarry Expansion project acres (4.2 of the 8 acres) are 
within the Little River watershed.  Of the 132,000 acres (Federal [Forest Service and BLM, collectively], 
and private lands) within the Little River watershed, there are approximately 43,220 acres (33 percent) of 
suitable habitat and 18,230 acres (14 percent) of dispersal-only habitat on Federal lands.   There are no 
reasonably foreseeable projects planned within the Little River watershed.  Over the last 10 years, 
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commercial thinning projects have affected 1.4 percent of the dispersal-only habitat within the watershed.  
The proposed project would remove 4.2 acres (0.003 percent) of dispersal habitat within the watershed 
(Table 3-5).  Therefore, in addition to projects occurring in the watershed over the past 10 years, the 
Thunder Mountain Quarry Expansion project would have no discernable effect to dispersal habitat within 
the watershed. 

Table 3-5. Past and ongoing projects within the cumulative effects analysis area for Northern Spotted Owl - Middle North 
Umpqua and Little River watersheds. 

WATERSHED PROJECT 
STATUS SALE NAME HARVEST 

TYPE1 ACRES 

MIDDLE 
NORTH 

UMPQUA 
WATERSHED 

Active Big Thunder CT 607 
Completed Cancoon CT 1 

Active Horseshoe CT 46 
Active Rolling Thunder CT 297 
Active Thundering Herd CT 326 
Active Cable Crossing Fire Salvage Salvage 65 

Total 1,342 

LITTLE 
RIVER 

WATERSHED 

Completed Baker Street CT 137 
Active Big Thunder CT 29 

Completed Bobbin Weave CT 0.03 
Completed Elementary Watson CT 214 
Completed Emile (USFS) CT 307 
Completed Emile Islands CT 135 

Active Horseshoe CT 291 
Completed Red Butte CT 198 
Completed Root Canal CT 203 
Completed Sherlock Home CT 81 
Completed Slim Big Jim CT 149 

Active Thundering Herd CT 95 

Total 1,839 
1 CT = Commercial Thinning 

Cumulative effects from private timber harvest to northern spotted owls would likely continue within the 
watersheds.  To date, the Oregon Forest Practices Act requires protection of a 70 acre area around 
occupied activity centers, and does not provide any protection or conservation of other surrounding 
habitat for private timber lands.  Harvest activities on private timber lands that may disrupt nesting 
northern spotted owls and reduce available habitat could render some core areas and/or home ranges 
unable to support northern spotted owl life.  There is an assumption that private timber has been already 
removed or would be removed within the very near future and therefore Forest Service and BLM-
administrative lands would be analyzed only. 

Past, present, and future foreseeable projects along with the proposed action would not preclude or 
appreciably reduce northern spotted owl movement within the watersheds, between CHUs, or within the 
Physiographic Province. 
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Survey and Manage 

Great Gray Owl 

Alternative Two removes eight (8) acres of foraging/roosting habitat for the great gray owl.  However, 
foraging/roosting opportunities would continue to exist within the adjacent stands.  In 2015, a pair of 
great gray owls was located one mile away to the south of the proposed project.  Quarry expansion and 
reclamation activities, such as blasting with any amount of explosives, would follow project design 
features (Chapter 2, Section 2.2.4) during the breeding season of great gray owls (USDA and USDI 
2004).  Even though the nest was not located in 2015, the pair location is an indication that a nest may be 
within one mile of the project area.  Monitoring of the site and seasonal restrictions will continue until the 
nest is found.  Once the nest is located, depending on the distance to the proposed project, seasonal 
restrictions may be removed.  After quarry reclamation is completed, foraging habitat for the great gray 
owl may increase due to the planting of vegetation within the reclaimed area.  Therefore, the removal of 
foraging/roosting habitat or reclamation activities would not affect great gray owls or their habitat. 

The proposed fuels treatment would not remove or modify great gray owl habitat.  Project design features 
(Chapter 2, Section 2.2.4) would minimize smoke exposure and duration during slash burning.  Therefore, 
fuel treatment activities would not affect the viability of the great gray owls or the nest site if found. 

Cumulative Effects to the Great Gray Owl 

The analysis for cumulative effects (Chapter 3, Section 3.4.2.1) for the northern spotted owl would apply 
to the great gray owl.  The removal of nesting, foraging and dispersal habitats within both the Middle 
North Umpqua and Little River watersheds is assumed to continue on private lands as well as Federal.  
Past, present, and future foreseeable projects along with the proposed action would not preclude or 
appreciably reduce great gray owl movement within the watersheds. 

Landbirds 

Disturbance – Project design features (Chapter 2, Section 2.2.4) for quarry expansion activities, fuels 
treatment and quarry reclamation activities would provide protection of landbirds during the breeding 
season (April through July) for species associated with the project area’s mid-seral forest which include 
the purple finch (Carpodacus purpureus), rufous hummingbird (Selasphorus rufus), band-tailed pigeon 
(Columba fasciata), black-throated gray warbler (Setophaga nigrescens), hermit warbler (Dendroica 
occidentalis), hutton’s vireo (Vireo huttoni), orange-crowned warbler (Oreothlypis celata), and Pacific 
wren (Troglodytes troglodytes). 

Habitat – The proposed project would remove eight acres of potential nesting and foraging habitat for 
mid-seral forest landbird species.  After expansion activities, species associated with more open areas 
would potentially benefit by the proposed project, because these species prefer forest edges and less 
canopy cover and more shrub layer for nesting and foraging.  The proposed fuels treatment may remove 
nesting habitat within the slash piles before burning takes place.  The proposed quarry reclamation may 
destroy potential nesting and foraging habitat for open canopy/forest edge landbird species.  After 
reclamation activities, species associated with more open areas and water would potentially benefit by the 
proposed project, because these species prefer forest edges and less canopy cover and more shrub layer 
for nesting and foraging. 
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Cumulative Effects for Landbirds 

Of the approximately 18,350 acres of mid-seral (40-60 years of age) forest habitat under Federal 
ownership within the Middle North Umpqua watershed, and 18,230 acres of mid-seral forest habitat 
within the Little River watershed that provide habitat for the landbird species analyzed, there would be 
ground-disturbing activities, such as thinning projects which have the potential for disturbance to nesting 
birds.  However, potential adverse impacts to populations of these species are not expected because of 
surrounding adjacent habitat that is available for nesting and foraging during the breeding season.  Young 
forest habitat on private lands prior to their harvest may provide suitable habitat where key habitat 
attributes occur for landbird species.  Disturbance and habitat effects due to the Thunder Mountain Quarry 
Expansion project is not expected to have measureable effects to landbird species at the population level 
because sufficient young forest habitat, as well as older forest habitat, would be available to maintain 
viable populations within the watersheds and adjacent watersheds. 

 Soils 3.5.

 Affected Environment 3.5.1.

Soil productivity 

The soils in the Thunder Mountain Quarry are derived from basaltic lava flows.  The soils in the north 
expansion area are classified as the Klickitat series with an extremely gravelly loam surface and a 
gravelly loam subsurface.  The soils in the east expansion area are classified as the Honeygrove series 
with a gravelly clay loam surface and clay subsurface.  Field reconnaissance found that the north 
expansion area has soils that are deeply weathered whereas soils in the east expansion are shallow to 
bedrock.  The forest productivity rating is high for both soil types at 143 to 172 cubic feet per acre per 
year.   

The approximately 3.5 acres of the existing quarry has been stripped of soil and is currently in a non-
productive state.  

Slope stability 

A review of historic air photos from 1950 to 1970 does not indicate that landslides have occurred in or 
directly adjacent to the quarry area after the area was harvested.  Additionally, a review of the Timber 
Production Capability Classification (TPCC) does not show fragile areas for mass movement potential in 
the quarry area.  

 Environmental Consequences 3.5.2.

 No Action Alternative 3.5.2.1.

No quarry expansion would occur and no reclamation of previously disturbed ground would occur under 
the no action alternative.  The approximately 3.5 acres of the existing quarry footprint would remain non-
productive and the 8 acres of proposed quarry expansion would remain highly productive.  The risk of 
slope failures and landslides would remain low.   
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 Proposed Action Alternative 3.5.2.2.

Soil productivity 

Quarry expansion of up to eight acres would result in the removal of soil and soft rock overburden which 
would be stockpiled for reclamation.  The loss of soil and overburden would result in a loss of 
productivity while the quarry remains active, which is estimated to continue for the next 25 to 50 years.  
As surfaces no longer needed for rock production are reclaimed, soil productivity would slowly be 
restored in areas that undergo reclamation.  

The proposed action includes designs that would recapture site productivity to the extent possible.  Project 
design features for reclamation would require soil to be kept separate from the rock overburden material 
until needed for reclamation.  These piles would be kept less than five feet high where room allows, 
maximizing the volume of soil that maintains a healthy soil ecology.  Soil stock piles would also be 
seeded with legumes and native grasses and mulched with weed-free straw (Chapter 2, Section 2.2.4).  

During active reclamation areas would be backfilled and re-contoured with overburden then covered with 
soil to depths of at least 20 inches.  Reclaimed areas would then be mulched and seeded or planted with 
trees as determined by staff input at the time of reclamation.  

The project design features would generally keep erosion levels low during quarry operations and 
reclamation phases.  Any soil/earth moving operations performed during unseasonably wet weather could 
produce higher levels of erosion.  The re-contoured slopes would be predominantly gentle to moderate 
(near level to 50 percent).  Post-reclamation erosion would be reduced to low levels over one growing 
season as vegetation reclaims the re-contoured areas.   

The impacts of pile burning on soil productivity can vary considerably depending on fuel characteristics 
and loading, soil climatic conditions at the time of burning, and resulting soil burn severity.  Large 
landing piles create enough heat to alter soil structure, volatilize soil nutrients, and alter soil microbial 
communities.  Soil heating during the burn would result in a short-term loss of microbial biomass or a 
shift in community structure.  These impacts would not affect the long term productivity because the piles 
would occupy a minor component of the project area. 

The long-term effect after all reclamation is completed would be a slight decrease in acres that are highly 
productive.  The reclamation plan calls for returning soil to most disturbed surfaces, however some areas 
including the helipond that would be created and steep rock faces would not be returned to productivity. 

Slope stability 

Overburden and soil piles would be placed in stable locations where the risk of this material sliding 
within or outside of the quarry would be low.  Drainage from the quarry would not contribute to slope 
failures outside of the quarry area.  During active phases of quarry operations, drainage would be directed 
into the road drainage system and dispersed across the landscape and infiltrate in to the groundwater.  
During the reclamation phase, drainage would be directed to a depression within the quarry where it 
would remain on site as a helipond for wildfire suppression. 
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Cumulative Effects 

The spatial scope for cumulative effects to soil productivity and slope stability is the 20 acre Thunder 
Mountain Quarry Community Pit designation.  The past and ongoing actions occurring in the project area 
that impact soil productivity and slope stability have been described in the Affected Environment (Section 
3.5.1).  There are no projects proposed in the foreseeable future that would overlap with the Thunder 
Mountain Quarry Expansion, therefore no cumulative effects to soil productivity or slope stability would 
occur. 

 Fire and Fuels Management 3.6.

 Affected Environment 3.6.1.

The project is within the North Umpqua wildland urban interface as described in the Douglas County 
Community Wildfire Protection Plans (2013).  Current fuels in the project area pose no threat or hazard to 
any homes. 

 Environmental Consequences 3.6.2.

 No Action Alternative 3.6.2.1.

Under the No Action Alternative, fuels such as Douglas-fir needles and small branches would naturally 
accumulate and degrade over time.  Fire risk would not substantially increase if no expansion occurred. 

 Proposed Action Alternative 3.6.2.2.

Under the Proposed Action Alternative, all vegetation in the area would be felled and sold and/or burned 
during the quarry expansion, removing any threat of fire from the quarry or other activities.  Fuel levels 
and fire hazard would decrease from current conditions, since all fuels would be removed and/or burned. 

Under the reclamation plan, the construction of a helipond, staging area, and potential safety zone for 
possible future firefighting needs would decrease risk of large fires in the entire area by increasing the 
effectiveness of potential initial attack firefighting.  The reclamation plan would reduce the risk of large 
wildfires.  Heliponds are generally considered maximally effective within a 3 mile radius, in this case 
incorporating much of the populated areas in the Little River area and along the North Umpqua Highway. 

Cumulative Effects 

The spatial scope for cumulative effects to fuels and fire risk is the 20 acre Thunder Mountain Quarry 
Community Pit designation.  A BLM commercial thinning, Big Thunder timber sale, occurred adjacent to 
the quarry and the activity fuels that were created have been mitigated through the creation and burning of 
landing piles (Thunderbolt Thinning and Hazardous Fuels Treatment EA 2013).  The Thunder Mountain 
Hazardous Fuels Treatment project also occurred adjacent to the quarry.  This project created an 86 acre 
shaded fuel break, along with 7 acres of roadside fuels reduction (Thunderbolt Thinning and Hazardous 
Fuels Treatment EA 2013).  Due to the reduction of hazardous fuels adjacent to the quarry, the addition of 
the Thunder Mountain Quarry expansion would not increase fire risk from activity fuels in the area.  
There are no projects proposed in the foreseeable future that would overlap with the Thunder Mountain 
Quarry Expansion. 



41 

 Carbon Storage and Release 3.7.
Climate change and greenhouse gas emissions have been identified as a resource concern by the Secretary 
of the Interior (Secretarial Order No. 3226; January 16, 2009), and the OR/WA BLM State Director 
(Instruction Memorandum OR-2010-012, January 13, 2010). 

Forster et al. 2007 (pp. 129-234), incorporated here by reference, reviewed scientific information on 
greenhouse gas emissions and climate change.  Their conclusion was that human-caused increases in 
greenhouse gas emissions have likely exerted a substantial warming effect on global climate.  Literature, 
however, has not yet defined any specifics on the nature or magnitude of any cause and effect relationship 
between greenhouse gases and climate change. 

The U.S. Geological Survey, in a May 14, 2008 memorandum (USDI/USGS 2008) to the U.S. Fish and 
Wildlife Service, summarized the latest science on greenhouse gas emissions concluding that it is 
currently beyond the scope of existing science to identify a specific source of greenhouse gas emissions or 
sequestration and designate it as the cause of specific climate impacts at a specific location.  Given this 
uncertainty, this analysis is focused on calculating carbon emissions and storage, in the context of release 
and sequestration. 

The 2016 FEIS (pp. 165-211), incorporated by reference, describe current information on predicted 
changes in carbon storage, greenhouse gas emissions, regional climate, forest vegetation and wildlife 
habitat.  Under the current state of the science, the BLM cannot identify the impacts of greenhouse gas 
emissions from any one project or program, or from its activities in western Oregon on global, national, 
or even local climate (USDI BLM FEIS 2016).  However, the amount of carbon released or stored 
under the alternatives analyzed can be estimated.  Values in this analysis, of carbon stored and released, 
are expressed as tonnes, the most common unit of measure used in scientific literature on the subject.  
One tonne of carbon is equivalent to 3.67 tons of CO2 (U.S. EPA 2005). 

 Affected Environment 3.7.1.

BLM is a relatively small emitter of greenhouse gases from timber harvest and prescribed fire within 
Oregon, about 0.2 percent of Oregon’s emissions.  Oregon’s emissions were about 1 percent of all U.S. 
emissions.  Total annual global emissions of CO2 are estimated at 48 billion tonnes, with estimated U.S. 
emissions of 6.7 billion tonnes of CO2 (USDI BLM FEIS 2016, p. 175).   

Land use, land use change and forestry nationally resulted in a net sequestration of 940 million tonnes of 
CO2 in 2008 (EPA 2010, Table 2-3, p. 2-8).  Forest management in the U.S., alone, resulted in net CO2 
sequestration of 792 million tonnes (EPA 2010, Table 2-9, p. 2-16), an offset of 11 percent of total U.S. 
CO2 emissions. 

On lands managed by the BLM in western Oregon and on the Klamath Falls Resource Area of the 
Lakeview District, there are an estimated 360 million tonnes of carbon stored in vegetation and soil 
(USDI BLM FEIS 2016, p.169). 

For this analysis, the Thunder Mountain Quarry project area includes 16.5 acres of forested stands and 3.5 
areas of non-forest (extent of current quarry development).  It is estimated that the area currently stores 
134 tonnes of carbon per acre, totaling 2,200 tonnes, or 0.0006 percent of the estimated 360 million 
tonnes of carbon stored on BLM-administered lands in western Oregon. 
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 Environmental Effects 3.7.2.

 Methodology 3.7.2.1.

Data from a stand exam specific to the proposed treatment area was input into the ORGANON Growth 
Model (Hann 2011).  Outputs were then used to calculate amounts of carbon release and sequestration, 
and the net carbon balance that would result under each of the alternatives.  Modeling effects of each 
alternative was conducted for current conditions, post-treatment and 50 years into the future, the period 
covering the quarry’s useful life to illustrate long-term trends across the alternatives. 

The net carbon balance was derived from: the amount of carbon held in live trees and other components 
of the forest stands (snags, down wood, soil carbon, etc.); the amount of carbon directly released at the 
time of harvest; the amount of carbon held in wood products and logging slash that gradually release 
carbon over time; and the amount of carbon released by the burning of fossil fuels and slash. 

The methodology used is described in detail in Appendix G - Calculation Assumptions for Carbon 
Sequestration and Release. 

 Alternative One - No Action 3.7.2.2.

There would be no direct release of carbon because fossil fuels would not be consumed in conjunction 
with road construction and renovation, timber harvest operations, or timber hauling.  Direct release of 
carbon from the cutting of live trees would not occur.  No wood products would be produced to release 
carbon over time.  Absent the creation of any logging slash, no carbon would be released by the burning 
and/or decomposition of activity fuels. 

Forest stands in the project area would continue to grow and develop.  Carbon would be released through 
the decay of snags, woody debris and dead vegetation, and through the process of respiration.  At the 
same time, carbon would be sequestered as live, growing trees and other vegetation fix atmospheric CO2 
through the process of photosynthesis. 

Over the course of the next 50 years, the total carbon stored on-site would increase from current levels to 
approximately 306 tonnes per acre, over double the existing condition (Table 3-6). 

Over the next 50 years, an average annual sequestration of 900 tonnes of carbon equivalent to 3,300 
tonnes of CO2 would be expected, representing an offset of 0.000003 percent of current annual United 
States emissions and 0.0000004 percent of projected annual global carbon emissions whether expressed 
as tonnes of carbon or tonnes of CO2. 

Table 3-6. Effects of Alternative One on carbon release and storage per acre 

Timestep 

Standing, 
Live 

Carbon 
Wood 

Products 
Logging 

Slash 

Other 
Than Live 

Trees 
Fossil 
Fuels 

Slash 
Burning 

Carbon 
Balance 

Net 
Change 

(+/-) 

 
(tonnes) (tonnes) (tonnes) (tonnes) (tonnes) (tonnes) (tonnes) (tonnes) 

Current 
Condition 64 0 0 70 0 0 134 N/A 

50 years 218 0 0 88 0 0 306 96 
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 Alternative Two – Proposed Action 3.7.2.3.

Alternative Two includes eight (8) acres of proposed harvest for quarry development, out of the 20 acre 
project area.  The direct release of carbon associated with harvesting and logging slash treatments would 
release approximately 16 tonnes per acre, totaling 256 tonnes.  Direct release of carbon under Alternative 
Two would represent 0.00002 percent of annual emissions in the United States, and 0.000002 percent of 
annual global emissions. 

Carbon would be stored offsite in wood products.  This carbon pool would gradually release carbon 
over time through processes of decay, sublimation and disposal of wood products by burning. 

While there would be a direct release of carbon, and an annual indirect release of carbon from wood 
products, growth of remaining trees in the undeveloped area of the community pit would sequester 
atmospheric carbon and store it on site in the form of woody biomass.  Taking into account the continued 
sequestration of carbon by retained trees, along with the growth of tree regeneration established in the 
harvested areas, re-sequestration of carbon directly released by the regeneration harvest would occur in 
less than ten years. 

Over the course of the next 50 years, the total carbon stored on-site would increase from current levels to 
about 208 tonnes per acre, an increase of about 55 percent over the current condition (Table 3-7).  The 
total carbon balance 50 years following harvest would be 3,400 tonnes, approximately 1,600 tonnes less 
than Alternative One. 

Table 3-7. Effects of Alternative Two1 –  on carbon release and storage per acre 

Timestep 

Standing, 
Live 

Carbon 
Wood 

Products 
Logging 

Slash 

Other 
Than Live 

Trees 
Fossil 
Fuels 

Slash 
Burning 

Carbon 
Balance 

Net 
Change 

(+/-) 
(tonnes) (tonnes) (tonnes) (tonnes) (tonnes) (tonnes) (tonnes) (tonnes) 

Current 
Condition 64 0 0 70 0 0 134 N/A 

Post- Harvest 33 15 13 69 (9) (5) 117 (17) 
50 years 112 12 4 80 0 0 208 47 

1 Modeling of carbon release and storage considers the entire area of the forest stand under consideration, i.e. all harvested and
unharvested areas. 

Cumulative Effects 

The spatial scope for cumulative effects to carbon storage and release is the 20 acre Thunder Mountain 
Quarry Community Pit area.  The past and ongoing actions occurring in the project area that impact 
carbon storage and release have been described in the Affected Environment (Section 3.7.1).  There are 
currently no projects proposed in the foreseeable future that would overlap with the Thunder Mountain 
Quarry Expansion, therefore no cumulative effects to carbon storage and release would occur beyond 
those analyzed above for the alternatives. 
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 Monitoring 3.8.
Monitoring will be conducted in accordance with provisions contained in the ROD/RMP, Appendix I (pp. 
84-86, 189, 192-199, 201-203, and 206-209).  Monitoring efforts will focus on consideration of the 
following resources: Adaptive Management Area (AMA) and General Forest Management Area (GFMA) 
land use allocations, air quality, soils, wildlife habitat, special status species, cultural resources, visual 
resources, timber resources, noxious weeds, and fire/fuels management. 



45 

Chapter 4. Agencies and Individuals Contacted; 
Preparers; and Literature Cited 

Initiation of the project was published in the Summer 2014 Quarterly Planning Update.  Upon completion 
of the EA, an electronic Notice of Availability for public review and comment will be posted to 
individuals and organizations having expressed interest in these types of projects.  

 Agencies & Persons Contacted 4.1.
Adjacent landowners and downstream water users 
Cow Creek Band of Umpqua Tribe of Indians 
Confederated Tribes of Grand Ronde  
Confederated Tribes of Siletz Indians 
NOAA Fisheries 
U.S. Fish and Wildlife Service 

The Agency is required by law to consult with certain federal and state agencies (40 CFR 1502.25). 

Consultation under Section 7 of the Endangered Species Act (1973 as amended) with the U.S. Fish 
and Wildlife Service ensures that any action that an Agency authorizes, funds or carries out is not likely 
to jeopardize the existence of any listed species or destroy or adversely modify critical habitat. 

U.S. Fish and Wildlife Service: Consultation under Section 7 of the Endangered Species Act (1973 as 
amended) with the U.S. Fish and Wildlife Service is complete.  Consultation on the Thunder Mountain 
Quarry Expansion project was completed on February 9, 2016 (USDI FWS 2016).  The Biological 
Opinion includes a finding by the Service that “the District’s proposed action is…not likely to jeopardize 
the spotted owl” and “…is not likely to adversely modify spotted owl critical habitat” (USDI FWS 2016, 
Tails #: 01EOFW00-2016-F-0065, p. 1). 

 Agencies, Organizations and Individuals to be Notified of the 4.2.
Completion of the EA 

American Forest Resources Council 
Cascadia Wildlands 
Douglas Timber Operators 
Klamath Siskiyou Wildlands Center 
National Marine Fisheries Service 
Oregon Department of Environmental Quality 
Oregon Department of Fish and Wildlife 
Oregon Wild 
Pacific Northwest 4-Wheel Drive Association 
Ronald S. Yockim, Attorney-at-Law 
Umpqua Valley Audubon Society 
Umpqua Watersheds, Inc. 
U.S. Fish and Wildlife Service 
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 List of Preparers 4.3.
Project Lead, NEPA, Writer/Editor ............................................................ Erin Banwell 
Management Representative ....................................................................... Jake Winn 
Botany, Noxious Weeds .............................................................................. Johanna Blanchard 
Cultural Resources ...................................................................................... Molly Casperson 
Engineering, Minerals ................................................................................. Eric Heenan 
Fire & Fuels Management, Air Quality ...................................................... Krisann Kosel 
Forest Vegetation ........................................................................................ Craig Kintop 
Recreation, VRM ........................................................................................ Phil Zumstein 
Soils ............................................................................................................ Joe Blanchard 
Wildlife ....................................................................................................... Angie Worthing 



47 

 Literature Cited 4.4.

Chapters 1 and 2 

Norman D.K., Wampler, P.J., Throop, A.H., Schnitzer, E.F. and J.M. Roloff. 1997. Best management 
practices for reclaiming surface mines in Washington and Oregon. Oregon Department of 
Geology and Mineral Industries. 130 pp. 

Oregon Department of Environmental Quality and Department of Forestry. 2008. Oregon Department of 
Forestry Smoke Management Plan.  Salem, Oregon. Division 48. 

USDA Forest Service and USDI Bureau of Land Management. 1994a. Final Supplemental Environmental 
Impact Statement on Management of Habitat for Late-Successional and Old-Growth Forest 
Related Species Within the Range of the Northern Spotted Owl. 

USDA Forest Service and USDI Bureau of Land Management. 2000. Final Supplemental Environmental 
Impact Statement for Amendments to the Survey and Manage, Protection Buffer, and other 
Mitigation Measures Standards and Guidelines in Forest Service and Bureau of Land 
Management Planning Documents Within the Range of the Northern Spotted Owl. 

USDA Forest Service and USDI Bureau of Land Management. 2001. Record of Decision for 
Amendments to the Survey and Manage, Protection Buffer, and other Mitigation Measures 
Standards and Guidelines in Forest Service and Bureau of Land Management Planning 
Documents Within the Range of the Northern Spotted Owl. 

USDA Forest Service and USDI Bureau of Land Management. 2004. Final Supplemental Environmental 
Impact Statement to Remove or Modify the Survey and Manage Mitigation Measure Standards 
and Guidelines in Forest Service and Bureau of Land Management Planning Documents Within 
the Range of the Northern Spotted Owl.  

USDA Forest Service and USDI Bureau of Land Management. 2007. Final Supplement to the 2004 
Supplemental Environmental Impact Statement to Remove or Modify the Survey and Manage 
Mitigation Measures Standards and Guidelines. 

USDI Bureau of Land Management. 1984. Visual Resource Management Manual 8400. 

USDI Bureau of Land Management. 1986. Visual Resource Inventory Handbook H-8410-1. 

USDI Bureau of Land Management. 1994. Roseburg District Proposed Resource Management 
Plan/Environmental Impact Statement. 

USDI Bureau of Land Management. 1995a. Roseburg District. Record of Decision and Resource 
Management Plan. 

USDI Bureau of Land Management. 1995b. Roseburg District. Roseburg District Integrated Weed Control 
Plan and Environmental Assessment. 

USDI Bureau of Land Management. 2008. Final Environmental Impact Statement for the Revision of the 
Resource Management Plans of the Western Oregon Bureau of Land Management. Portland, OR. 



48 

Chapter 3 

Altman, B. and J.D. Alexander. 2012. Habitat conservation for landbirds in coniferous forests 
of western Oregon and Washington. Version 2.0. Oregon-Washington Partners in Flight 
(http://www.orwapif.org/sites/default/files/Western_Conifer_Plan_new.pdf) and American Bird 
Conservancy and Klamath Bird Observatory. p. IV. 

Board of County Commissioners of Douglas County. 2013.  Community Wildfire Protection Plan, 
Appendix D, North County. 9 pp. Available at: 
http://www.co.douglas.or.us/planning/Wildfire_Plans/default.asp 

Carey, A.B., C.C. Maguire, B.L. Biswell, and T.M. Wilson. 1999. Distribution and abundance of 
Neotoma in western Oregon. Northwest Science 73:65-80. 

Courtney, S. P., J. A. Blakesley, R. E. Bigley, M. L. Cody, J. P. Dumbacher, R. C. Fleischer, A. B. 
Franklin, J. F. Franklin, R. J. Gutierrez, J. M. Marzluff, and L. Sztukowski. 2004. Scientific 
Evaluation of the Status of the Northern Spotted Owl.  Sustainable Ecosystems Institute, Portland, 
Oregon, USA. pp. 6-4, 6-7, and 6-8. 

Dugger, K.M., F. Wagner, R.G. Anthony, and G.S. Olson. 2005. The relationship between habitat 
characteristics and demographic performance of northern spotted owls in Southern Oregon. The 
Condor 107:863-878. 

Dugger, K.M., R.G. Anthony, and L.S. Andrews. 2011. Transient dynamics of invasive competition: 
Barred owls, spotted owls, habitat, and the demons of competition present. Ecological 
Applications 21(7): 2459-2468 

Federal Register / Vol. 81, No. 74 / Monday, April 18, 2016 / Proposed Rules: Endangered and 
Threatened Wildlife and Plants; Withdrawl of the Proposed Rule To List the West Coast Distinct 
Population Segment of Fisher; Proposed Rule. pp. 22710 - 22808.  

Forsman, E.D., E.C. Meslow, and H.M. Wight. 1984. Distribution and Biology of the Spotted Owl in 
Oregon. Wildlife Monographs No. 87. p. 40. 

Forsman, E.D. and 26 others. 2011. Population demography of northern spotted owls. Studies in Avian 
Biology 40: pp. 69-70. 

Forster, P., V. Ramaswamy, P. Artaxo, T. Berntsen, R. Betts, D.W. Fahey, J. Haywood, J. Lean, D.C. 
Lowe, G. Myhre, J. Nganga, R. Prinn, G. Raga, M. Schulz and R. Van Dorland. 2007. “Changes in 
Atmospheric Constituents and in Radiative Forcing.” In: Climate Change 2007: The Physical 
Science Basis. Contribution of Working Group I to the Fourth Assessment Report of the 
Intergovernmental Panel on Climate Change [Solomon, S., D. Qin, M. Manning, Z. Chen, M. 
Marquis, K.B. Averyt, M.Tignor and H.L. Miller (eds.)]. Cambridge University Press, Cambridge, 
United Kingdom and New York, NY, USA. pp. 129-234. http://www.ipcc.ch/pdf/assessment-
report/ar4/wg1/ar4-wg1-chapter2.pdf 

Franklin, A.B., Anderson, D.R., Gutiérrez, R.J., and Burnham, K.P. 2000. Climate, habitat quality, and 
fitness in northern spotted owl populations in Northwestern California. Ecological  Society of 
America; Ecological Monographs, 70(4),  pp. 539-590. 

http://www.fws.gov/yreka/activityhighlights/2016-08288.pdf
http://www.fws.gov/yreka/activityhighlights/2016-08288.pdf
http://www.ipcc.ch/pdf/assessment-report/ar4/wg1/ar4-wg1-chapter2.pdf
http://www.ipcc.ch/pdf/assessment-report/ar4/wg1/ar4-wg1-chapter2.pdf


49 

Gutiérrez, R., M. L. Cody, S. P. Courtney, and D. Kennedy. 2004. Assessment of the potential threat of 
the northern barred owl.in S. P. Courtney, J. A. Blakesley, R. E. Bigley, M. L. Cody, J. P. 
Dumbacher, R. C. Fleischer, A. B. Franklin, J. F. Franklin, R. J. Gutiérrez, and J. M. Marzluff, 
editors. Scientific evaluation of the status of the Northern Spotted Owl. pp. 7-3 - 7-51. 

Hamer, T. E., Eric D. Forsman, and Elizabeth M. Glenn. 2007.  Home Range Attributes and Habitat 
Selection of Barred Owls and Spotted Owls in an Area of Sympatry.  The Condor 109: 750-768. 

Hann, D.W. 2011. ORGANON user's manual: Edition 9.1. Department of Forest Resources, Oregon State 
University, Corvallis, Oregon. 134 pp. 

Lint, J. 2005. Northwest Forest Plan – The first ten years (1994-2003):  Status and trend of northern 
spotted owl populations and habitat.  PNW Station (Lint, Technical Coordinator, 2005). USDA 
Forest Service, PNW Research Station, PNW-GTR-648.  Portland, OR. pp. 45-77. 

Maser, C., B.R. Mate, J.F. Franklin, and C.T. Dyrness. 1981. Natural History of Oregon Coast Mammals. 
General Technical Report PNW-GTR-133. USDA, U.S Forest Service. Portland, OR. pp. 128-
246. 

McShane, C., T. Hamer, H. Carter, G. Swatzman, V. Friesen, D. Ainley, R. Tressler, K. Nelson, A. 
Burger, L. Spear, T. Monagen, R. Martin, L. Henkel, K. Prindle, C. Strong, and J. Keany. 2004. 
Evaluation Report for the 5 year status review of the marbled murrelet in Washington, Oregon, 
and California, unpublished report, EDAW, Inc. Seattle, Washington. Prepared for the US Fish 
and Wildlife, Region 1, Portland, Oregon. 370 pp. 

Olsen, B. T. 1999. Breeding habitat ecology of the Barred Owl (Strix varia) at three spatial scales in the 
boreal mixedwood forest of north-central Alberta. M.S. thesis,. Univ. Alberta. Edmonton, 
Alberta, Canada. pp. 1-77. 

Olson, G.S., E.M Glenn, R.G. Anthony, E.D. Forsman, J.A. Reid, P.J. Loschl, W.J. Ripple. 2004. 
Modeling demographic performance of northern spotted owls relative to forest habitat in Oregon. 
Journal of Wildlife Management 68(4):1039-1053. 

Olson, G. S., R. G. Anthony, E. D. Forsman, S. H. Ackers, P. J. Loschl, J. A. Reid, K.M. Dugger, E. M. 
Glenn, And W. J. Ripple. 2005. Modeling of site occupancy dynamics for northern spotted owls 
with emphasis on the effects of barred owls. Journal of Wildlife Management 69:918–932. 

Pearson, R. R. and K. B. Livezey. 2003. Distribution, numbers, and site characteristics of spotted owls 
and barred owls in the Cascade Mountains of Washington.  Journal of Raptor Research 37: 265-
275. 

Sakai, H.F. and B.R. Noon. 1993. Dusky-footed woodrat abundance in different-aged forests in 
northwestern California. Journal of Wildlife Management 57: 373-382. 

Schilling, J. W., K. M. Dugger, and R. G. Anthony. 2013. Survival and home-range size of northern 
spotted owls in Southwestern Oregon. Journal of Raptor Research 47:1-14. 

Thomas, J. W., E. D. Forsman, J. B. Lint, E. C. Meslow, B. R. Noon, and J. Verner. 1990. A conservation 
strategy for the northern spotted owl: a report of the Interagency Scientific Committee to address 
the conservation of the northern spotted owl.  Portland, Oregon. U.S. Department of Agriculture, 
Forest Service; U.S. Department of Interior, Bureau of Land Management, U.S. Fish and Wildlife 



50 

Service, National Park Service. p. 27. 

U.S. Environmental Protection Agency. 2005. Emission facts: Average carbon dioxide emissions resulting 
from gasoline and diesel fuel. EPA420-F-05-001 February 2005 U.S. Environmental Protection 
Agency. 2010. Draft inventory of U.S. greenhouse gas emissions and sinks: 1990 – 2008. U.S. 
EPA, Washington, D.C.  

U.S. Environmental Protection Agency. 2010. Draft inventory of U.S. greenhouse gas emissions and 
sinks: 1990 – 2008. U.S. EPA, Washington, 
D.C. http://www.epa.gov/climatechange/Downloads/ghgemissions/508_Complete_GHG_1990_2
008.pdf pp. 2-8 and 2-16.

USDI Bureau of Land Management. 1995. Roseburg District Record of Decision and Resource 
Management Plan (ROD/RMP). 

USDI Bureau of Land Management. 2013. Thunderbolt Thinning and Hazardous Fuels Treatment 
Environmental Assessment. Roseburg District. 153 pp. 

USDI Bureau of Land Management. 2016. Final Environmental Impact Statement for Western Oregon 
Bureau of Land Management. Portland, OR. pp. 165-211. 

USDA Forest Service and USDI Bureau of Land Management. 1994b. Record of Decision for 
Amendments to Forest Service and Bureau of Land Management Planning Documents within the 
Range of the Northern spotted Owl and Standards and Guidelines for Management of Habitat for 
Late-Successional and Old-Growth Forest Related Species Within the Range of the Northern 
Spotted Owl. pp. 2-27 - 2-32. 

USDA Forest Service and USDI Bureau of Land Management. 2001. Record of Decision and Standards 
and Guidelines for Amendments to Survey and Manage Protection Buffer, and other Mitigation 
Measures Standards and Guidelines. U.S. Forest Service, Bureau of Land Management, Portland, 
OR. 86 pp. 

USDA Forest Service and USDI Bureau of Land Management. 2004. Survey Protocol for the Great Gray 
Owl within the Range of the Northwest Forest Plan. Version 3.0. p. 14 

USDA Forest Service and USDI Bureau of Land Management. November 2012. Survey Protocol for the 
Red Tree Vole (Arborimus longicaudus), version 3.0, p. 9. 

USDI Fish and Wildlife Service. 2008a. Final recovery plan for the northern spotted owl, Strix 
occidentalis caurina. Portland, OR. xii +142 pp. 

USDI Fish and Wildlife Service. August 2008b. Federal Register. 50 CFR Part 17: Endangered and 
Threatened Wildlife and Plants; Revised Designation of Critical Habitat for the Northern Spotted 
Owl; Final Rule. Federal Register 73:47326-47374. 

USDI Fish and Wildlife Service. 2011. Revised Recovery Plan for the Northern Spotted Owl (Strix 
occidentalis caurina).  U.S. Fish and Wildlife Service, Portland, Oregon.  xvi + 258 pp. 

USDI Fish and Wildlife Service. 2012. Endangered and threatened wildlife and plants; designation of 
revised critical habitat for the northern spotted owl; final rule. Federal Register Volume 77(No. 
233): 71875-72068, Tuesday, December 4, 2012. 

http://www.epa.gov/climatechange/Downloads/ghgemissions/508_Complete_GHG_1990_2008.pdf
http://www.epa.gov/climatechange/Downloads/ghgemissions/508_Complete_GHG_1990_2008.pdf


51 

USDI Fish and Wildlife Service. February 2016 Biological Opinion Addressing the 2016-2017 Batch of 
Projects Proposed by the Roseburg District of the Bureau of Land Management. 
TAILS#:01EOFW00-2016-F-0065. 228 pp. 

USDI Geological Survey. 2008. The challenges of linking carbon emissions, atmospheric greenhouse gas 
concentrations, global warming, and consequential impacts. Reston, VA. 2 pp. 

Van Lanen, N.J., A.B. Franklin, K.P. Huyvaert, R.F. Reiser II, and P.C. Carlson. 2011. Who hits and 
hoots at whom? Potential for interference competition between barred and northern spotted owls. 
Biological Conservation 144(2011): 2194-2201. 

Ward Jr., J. P. 1990. Spotted Owl reproduction and prey abundance in northwest California. M.S. thesis, 
Humboldt State University, Arcata, CA. pp. 56-57. 

Wiens, J.D., R.G. Anthony and E.D. Forsman. 2014. Competitive interactions and resource partitioning 
between northern spotted owls and barred owls in Western Oregon. Wildilife Monographs 185:1-
50; 2014; DOI: 10.1002/wmon.1009. 

Wilson, Todd M., and E. Forsman. 2013. Thinning effects on spotted owl prey and other forest-dwelling 
small mammals. General Technical Report PNW-GTR-880. USDA, U. S. Forest Service, 
Portland, OR. p. 81. 

Yackulic, C. B., J. Reid, J. D. Nichols, J. E. Hines, R. Davis, and E. Forsman. 2013. The roles of 
competition and habitat in the dynamics of populations and species distributions. Ecology 
95:265-279. 

Zabel, C. J., K. M. McKelvey, and J. P. Ward, Jr. 1995. Influence of primary prey on home-range size 
and habitat-use patterns of northern spotted owls (Strix occidentalis caurina).  Canadian Journal 
of Zoology 73:433-439.  



A-1 

Appendix A.  Maps for the Thunder Mountain Quarry Expansion project 



26
-2-

23

26-3-10

26-
2-1

7

26-2-22

27-2-9

26-
3-1

3

26
-2-

1326-3-15

26
-2-

21

27-2-4

26
-2-

31

26-2-14

26-3-35

26-3-24

26-2-18

27
-3-

2

26-2-32

26-2-33
26-

2-3
0

34.2

31.6

35.6

31.3

30
.1

31
.5

25.3

13
.3

5.1

23.1

25.4

31.935
.3

33.2

31.7

21.1

29
.1

1.15.2

23.3

31.4

32.1

35.4

22.3

22.1

35.7

23.1

11.3

32.
1

24.3

1.7

1.1

31.2

14.2

15.2

17.1

15.3

20.
2

25.1

3.4

27.2

19
.1

30.2

30.3

31.1

5.3

19
.2

15.2

22
.2

32.2

22.1

14
.113.

1

7.2

35.
1

23
.3

26
-2-

7

27-2-5
27-3-3

26-3-23

26-3-25

26-
2-9 26
-2-1

5

26-3-22

13.
2

27.1

15.1

33
.135.2

24.2

14.1

34
.1 31

.8

15.8 15.7

35.
8

23.4

18.1

22.2

17.3

22.4

23.2

21.2

13.4

15.4

32.225.2

3.3

17.2

5.4

15.6

33.
3

29
.3

15.5

14.4
14.3

35.5

23.2

23.5

20.
3

26-2-20

26.0

26-3-27

26-2-27

26
-3-

11

26-
2-1

9

26-2-36

26.
0

27-3-1

26-2-24

29.0

33.4

11.2

34.2

34.2

26-2-22

26-
2-1

2

3.1

26-
2-2

1

26-

3-10

34.
1

34
.1

26
-3-

15
34

.2

34.2

26-3-13

22.2

2.1

34.2

32.1

32
.1

34.2
25.3

31
.1

31.2

26-2-22

35.1

26-
3-3

5

26-3 -23

26-3-10

26
-3-

15 26
-2-

15

26-2-14

26-2-22 26-2-22

26-2-31

5.2

5.2

10.1

1.1
34.2

26-2-21

5.1

26-2-3431.1

26-2-22

26-3-14

26-3-15

1.1

26
.1

22.3

24.2

1.3

3.0 34.2

23

26

35

15

22

30
26

31
32

29

23

27

13

14
14

15

33

18

28

17

22

34 36

25

19

34

24 20

1110

27

16

12
10 11

33

28

21

16

35

21

25

24

13

12

TR37B

36

TR37A

TR38

138

138

87

2

9

32 5 43 614

9

1Little River Rd

Boundry Rd

Little River Rd Little River Rd

Thunder Mountain

R02W

R02W

R03W

R03W

T2
6S T2
6S

T2
7S T2
7S

No warranty is made by the Bureau of Land Management as to the
accuracy, reliability, or completeness of these data for individual or
aggregate use with other data.  Original data were compiled from
various sources and may be updated without notification.

O R E G O NO R E G O N0 0.4 0.8 1.2 1.60.2

Miles
Legend

Rock Quarry

Bureau of Land Management
Private

State Highway
County Road
Other Road

F i g u r e  A - 1 .  T h u n d e r  M o u n t a i n  Q u a r r y  E x p a n s i o n  v i c i n i t y  m a pF i g u r e  A - 1 .  T h u n d e r  M o u n t a i n  Q u a r r y  E x p a n s i o n  v i c i n i t y  m a p

Date: 4/11/2016A-2



26-3-34.2

26-2-32.3 B
26-2-32.3 A

2930

3231 USDA, BLM and FS personnel

R02W

R02W

T2
6S

T2
6S

No warranty is made by the Bureau of Land Management as to the
accuracy, reliability, or completeness of these data for individual or
aggregate use with other data.  Original data were compiled from
various sources and may be updated without notification.

O R E G O NO R E G O N0 60 120 180 24030

Feet
Legend

Project Area
Proposed North Expansion
Proposed East Expansion
Existing Reject Material
Future Reject Material

Proposed Spur
Roads

F i g u r e  A - 2 .  T h u n d e r  M o u n t a i n  Q u a r r y  E x p a n s i o n  p r o j e c t  a r e aF i g u r e  A - 2 .  T h u n d e r  M o u n t a i n  Q u a r r y  E x p a n s i o n  p r o j e c t  a r e a

Date: 4/11/2016A-3



26-3-34.2

27-2-9.0

26-2-32.1

26
-3-

34
.1

26-2-31.1

26
-2-

21
.0

27-2-5.2

26-
3-1

3.0

26-2-31.3

26
-2-

31
.0

26-
2-3

1.2

27-2-5.1

26-3-24.2

26-2-31.6

26-
3-1

5.0

27-2-4.0

26-
3-2

4.0

26-3-25.3

26-2-18.0

26-2-22.0

26-2-32.0

27
-3-

2.0

26-
3-3

5.1
26-2-33.0

26-
2-3

0.0

26-3-35.0
26-3-14.1

26
-3-

23
.3

26-3-35.6

27-2-7.1

26-2-31.7

27-2-5.0

26-2-17.0
26

-3-
26

.1

26
-2-

20
.0

26
-2-

19
.2

27-2-4.1

27-2-5.3

26-3-25.1

26-3-25.0

26
-3-

35
.3

27-
2-8

.0
26-

2-2
0.2

27
-2-

6.0
26-

3-2
5.4

26-2-31.10

26
-3-

13
.3

27-2-7.2

26-2-31.4

26
-2-

29
.1

26-2-31.9

26-
2-3

0.1

26
-2-

31
.5

26-3-24.3

26-2-30.3
27-2-7.9

26-2-21.3

26-2-33.4

26-3-25.2

26-
2-1

9.0

26-2-19.1

26
-2-

31
.8

26-2-18.1

27-3-1.0

27-3-1.1

26-3-35.0
Litt

le R
ive

r R
d

26
-2-

32
.3 

B

BOB BUTTE 4364O

THUNDER BOB 0235A

GREENTHUNDER 3099O

30

31 32

29

36 33

2825

1924 20

17
18

13

21

23

35

26

1614

1211

TR37B

TR37A

22

15

138

5 41 62

987

3

R02W

R02W

R03W

R03W

T2
6S

T2
6S

T2
7S

T2
7S

No warranty is made by the Bureau of Land Management as to the
accuracy, reliability, or completeness of these data for individual or
aggregate use with other data.  Original data were compiled from
various sources and may be updated without notification.

O R E G O NO R E G O N0 0.25 0.5 0.75 10.125

MilesLegend
Thunder Mountain Quarry Detail
NSO_Analysis_Area
NSO Recent Nest Site 2015
NSO_Nest_Patch
NSO_Core_Area
NSO_Home_Range

ThunderMtn_Quarry_Analysis_Area
NSO_Habitat

Capable
Dispersal
NRF
Non-capable
Non-capable - Road
Post-Fire NRF

State Highway
County Roads
Roads
Minor Stream
Major Stream
Edited Waterbodies
Bureau of Land Management
U.S. Forest Service
Private/Unknown

F i g u r e  A - 3 .  N o r t h e r n  S p o t t e d  O w l  -  A c i t i v i t y  C e n t e r s ,F i g u r e  A - 3 .  N o r t h e r n  S p o t t e d  O w l  -  A c i t i v i t y  C e n t e r s ,
A n a l y t i c a l  S p a t i a l  S c a l e s ,  a n d  H a b i t a tA n a l y t i c a l  S p a t i a l  S c a l e s ,  a n d  H a b i t a t

Date: 4/11/2016A-4



B-1 
 

Appendix B.  Bureau Sensitive & Bureau Strategic Wildlife Species 
 
SSSP List Date:  July 29, 2015 (IM-OR-2015-028) 
 
The following table includes those species which are documented or suspected to occur within the Roseburg District 
BLM.  Those Bureau Sensitive or Bureau Strategic terrestrial wildlife species which are suspected or documented to 
occur within the project area are detailed below. 
 
Bureau Sensitive Species 
BLM districts are responsible to assess and review the effects of a proposed action on Bureau Sensitive species. 
To comply with Bureau policy, Districts may use one or more of the following techniques:  

a. Evaluation of species-habitat associations and presence of potential habitat. 
b. Application of conservation strategies, plans, and other formalized conservation mechanisms. 
c. Review of existing survey records, inventories, and spatial data. 
d. Utilization of professional research and literature and other technology transfer methods. 
e. Use of expertise, both internal and external, that is based on documented, substantiated professional 

rationale. 
f. Complete pre-project survey, monitoring, and inventory for species that are based on technically sound 

and logistically feasible methods while considering staffing and funding constraints. 
 
When Districts determine that additional conservation measures are necessary, options for conservation include, but 
are not limited to: modifying a project (e.g. timing, placement, and intensity), using buffers to protect sites, or 
implementing habitat restoration activities (IM-OR-2003-054).  Species names indicated in bold within Table C-1 
identifies the five species that are discussed in detail within the Thunder Mountain Quarry Expansion Project 
Environmental Assessment. 
 
 
Bureau Strategic Species 
If sites are located, collect occurrence data and record in corporate database.  

Occurrence data or sites have not been located for any of the District’s seven Bureau Strategic Species. The 
project area is located outside of the distribution range of six invertebrate species including: A Caddisfly 
(Namamyia plutonis), (Broadwhorl Tightcoil (Pristiloma johnsoni), Chase Sideband (Monadenia chaceana), 
Klamath Tail-Dropper (Prophysaon sp. nov.), and Odessa Pebblesnail (Fluminicola sp. nov.). No habitat is 
present in the project area for the Merlin (Falco columbarius).  

  
 
Table B-1.  Effects of the Thunder Mountain Quarry Expansion Project on Bureau 
Sensitive Terrestrial Wildlife Species.   

SPECIES GENERAL HABITAT REQUIREMENTS 
PRESENT IN 

PROJECT 
AREA? 

IMPACTS TO SPECIES 

NO ACTION PROPOSED ACTION 
ALTERNATIVES 

BUREAU SENSITIVE  

American Peregrine Falcon                      
Falco peregrines anatum 

Cliffs, rock outcrops; open habitats for hunting 
birds. Closest known site in T27S-R02W-Section 
6, approximately 1.3 miles southwest of the 
Thunder Mountain Quarry Expansion project. 
The project does not fall within the one (1.0) mile 
protection buffer and therefore, no seasonal 
restrictions would be required.  Peregrine falcons 
likely forage within the proposed project area. 

Documented No Effect 

No effects to nesting habitat.  
Removal of habitat would 
reduce the amount of 
foraging habitat within the 
project area. 
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SPECIES GENERAL HABITAT REQUIREMENTS 
PRESENT IN 

PROJECT 
AREA? 

IMPACTS TO SPECIES 

NO ACTION PROPOSED ACTION 
ALTERNATIVES 

Bald Eagle 
Haleaeetus leucocephalus 

Late-successional forests with multi-canopies, 
generally within two miles of a major water 
source. Closest known site in T26S-R03W-
Section 1, approximately 3.8 miles northwest of 
Thunder Mountain Quarry Expansion project, 
and is 2.1 miles from the North Umpqua River 
and 3.7 miles from Little River, major river 
sources. 

Suspected No Effect 

Possible disturbance effects 
can occur to known nest 
sites if the nesting bald 
eagles are within 0.5 miles 
of the project area; however 
surveys for 2016 have 
determined that there are no 
bald eagle nest sites within 
the 0.5 mile disturbance 
area; therefore bald eagles 
are not expected to be 
nesting within the project 
area. 

Columbian White Tailed Deer 
Odocoileus virginianus leucurus 

Bottomlands, oak/hardwood forests; cover for 
fawning. Out of Range No Effect. 

Crater Lake Tightcoil 
Pristiloma arcticum crateris Also a Survey & Manage Species; refer to Table C-1 in Appendix C for habitat requirements and impacts. 

Fisher 
Pekania pennanti 

Natal and foraging habitat consists of structurally 
complex forests; mature open forests with large 
live trees, snags, and down wood.  The stand 
does not contain natal habitat, but could be used 
for foraging and dispersal.  Wildlife game 
cameras were set out to determine if an area on 
the east side of the proposed project area that has 
large down wood, would determine occupancy, 
however, the cameras did not capture a fisher. 

Suspected No Effect 

The removal of 8 acres of 
dispersal and/or foraging 
habitat is 0.03 percent of the 
Middle North Umpqua 
watershed and 0.02 percent 
of the Little River watershed 
and therefore, would not 
prohibit the species 
movement through adjacent 
habitat. 

Foothill Yellow-legged Frog                         
Rana boylii 

Low gradient streams/ponds; gravel/cobble, 
bedrock pools. No Habitat No Effect. 

Franklin’s Bumblebee 
Bombus franklini 

Known only from southern Oregon and northern 
California between the Coast and Sierra-Cascade 
Ranges. Requires habitat in proximity to water 
with a sufficient supply of floral resources to 
provide continuous blooming throughout the 
colony season.  Additionally, probably requires 
abandoned rodent borrows or clumps of grass for 
nesting, population sites may be limited by the 
abundance of rodents and the presence of 
undisturbed grassland.  Closest known 
documentation of species is in Roseburg and just 
west of Sutherlin at Ford’s Pond. (Xerces 
Society) 

No Habitat No Effect. 

Fringed Myotis 
Myotis thysanodes 

Late-successional forest features (e.g. snags or 
trees with deeply furrowed bark, loose bark, 
cavities), caves, mines, bridges, rock crevices. 
Expected to forage in or above unit. 

Suspected No measurable effect on foraging habitat. 
 

Green Sideband 
Monadenia fidelis beryllica 

Coast Range, riparian forests at low elevations; 
deciduous trees & shrubs in wet, undisturbed 
forest. 

Out of Range No Effect. 

Harlequin Duck                                           
Histrionicus histrionicus 

Mountain Streams in forested areas on west slope 
of the Cascade Mountains in swift, rocky, large  
streams or rivers. Nest under rock overhangs, 
vegetation or streamside debris. Late spring  
migrant or summer visitor.  The North Umpqua 
River contains suitable nesting and brooding 
habitat. Adults with broods have been 
documented on the North Umpqua River. The 

No Habitat No Effect. 
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SPECIES GENERAL HABITAT REQUIREMENTS 
PRESENT IN 

PROJECT 
AREA? 

IMPACTS TO SPECIES 

NO ACTION PROPOSED ACTION 
ALTERNATIVES 

project is not located near a major stream or river 
and therefore, does not contain suitable nesting 
habitat. 

Johnson’s Hairstreak 
Callophrys johnsoni 

Known to occur within coniferous forests which 
contain dwarf mistletoe (Arceuthobium spp.). 
Associated with old-growth or late successional 
second growth forests but can be present in 
younger forests if dwarf mistletoe is present 
(Andrews, et.al. 2010). Within Thunder 
Mountain Quarry Expansion project, no dwarf 
mistletoe was present within the stand 

No Habitat No Effect. 

Lewis’ Woodpecker 
Melanerpes lewis 

Open woodland habitat near water; open 
woodland canopy and large diameter dead/dying 
trees, snag cavities. 

No Habitat No Effect. 

Oregon Giant Earthworm 
Driloleirus macelfreshi Deep, moist, undisturbed soils of riparian forests. Out of Range No Effect. 

Oregon Shoulderband 
Helminthoglypta hertleini 

Rocky areas, including talus deposits and 
outcrops. Within rocky habitats, the species is 
associated with herbaceous vegetation and 
deciduous leaf litter, generally within 30 meters 
of stable talus deposits or other rocky areas.  
Surveys have been completed on the area and the 
species was not located in the project area.2 

Suspected No Effect. 
 

Marbled Murrelet 
Brachyramphus marmoratus 

Forests where trees have large diameter 
branches, mistletoe brooms or other nesting 
platforms within 50 miles of the Oregon Coast 
(Hamer and Nelson 1995, McShane et al. 2004). 

Out of Range No Effect. 

Northern Spotted Owl 
Strix occidentalis caurina 

Forests older than 80 years with habitat for 
nesting, roosting and foraging, and dispersal. 
Suitable habitat typically has multi-layered, 
multi-species canopy dominated by large 
overstory trees > 20 inches DBH. Canopy cover 
is typically 60-80 percent, with open spaces in 
and below the overstory canopy. Trees with large 
cavities and other deformities, large snags, and 
large down wood are typically abundant 
(Thomas et al. 1990; Forsman et al. 1984; 
Hershey et al. 1998).  Analysis area is within 
three historical territories. 

Documented No Effect 

Proposed action would 
modify or remove 
dispersal habitat within 
three home ranges and 
Critical Habitat. 
(Details provided in the 
Wildlife Resources 
section., chapter 3) 

Oregon Vesper Sparrow                         
Pooecetes gramineus affinis 

Open habitats such as grasslands, meadows, 
farmlands. No Habitat No Effect. 

Western Pond Turtle                              
Actinemys marmorata  

Ponds, low gradient rivers; upland over-wintering 
habitat, CWD.  No Habitat 

 
No Effect. 

. 

Pacific marten 
Martes caurina 
 
(coastal population only) 

Martens generally prefer mature and old forests 
over young forests but habitat use varies across 
its range and is closely associated with the 
abundance of prey species and the vegetative 
complexity near the ground in different forest 
types. (USFWS 2015). The project area is located 
in the Western Cascades and therefore is outside 
of the range of the coastal population. 

Out of Range No Effect. 

Pallid Bat 
Antrozous pallidus 

Usually rocky outcroppings near dry open areas; 
occasionally near evergreen forests; potential use 
of the forested habitat within the Thunder 
Mountain Quarry project area as roosting and 
foraging areas. Potential habitat does not occur 
within the project area 

Suspected 
No measureable effect on roosting or foraging.  
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SPECIES GENERAL HABITAT REQUIREMENTS 
PRESENT IN 

PROJECT 
AREA? 

IMPACTS TO SPECIES 

NO ACTION PROPOSED ACTION 
ALTERNATIVES 

Purple Martin                                                  
Progne subis 

Snag cavities in open habitats (e.g. grasslands, 
brushlands, open woodlands); foraging habitat in 
project area. 

Suspected No measurable effect to foraging habitat.  
 

Rotund Lanx 
Lanx subrotundata 

Major rivers and large tributaries at low to 
moderate elevations with cold, well-aerated water 
and rocky substrate. (Duncan, N. 2008) 

Out of Range No Effect.  

Siskiyou Hesperian 
Vespericola sierranus 

Primarily a riparian associate, moist habitat, 
including springs, seeps and deep leaf litter along 
stream banks and under debris and rocks.  
Preferably, moist valleys, ravines, gorges or talus 
sites near the lower portion of slopes (Hatfield 
and Jordan 2015). The project area does not have 
the habitat associated with this species. 

No Habitat No Effect.  

Travelling Sideband 
Monadenia fidelis celeuthia 

This subspecies is known to be at lower 
elevations in unaltered, somewhat dry and open 
forested terrain. It can be found in basal talus and 
rock outcrops with oak and maple overstory and 
along creeks with a variety of hardwoods and 
conifers. (Fallon 2015) The extent of the range 
for each subspecies has not been determined due 
to the uneven survey effort and to identification 
and recording difficulties (Stone 2010).  Known 
locations occur outside and south of Douglas 
county, primarily in Jackson County, Oregon 
(Stone 2010). 

Out of Range No Effect.  

Townsend's Big-eared Bat                           
Corynorhinus townsendii 

Late-successional forest features (e.g. snags or 
trees with deeply furrowed bark, loose bark, 
cavities), caves, mines, buildings, bridges, 
tunnels. Expected to forage in or above project 
area.  No habitat is present within the project 
area. 

Suspected No measureable effects to foraging habitat. 
 

Western Bumblebee 
Bombus occidentalis 

Sufficient supply of floral resources to provide 
continuous blooming throughout the colony 
season.   

Unknown No Effect 

Tree removal would create 
openings where flowering 
vegetation important for 
foraging may develop after 
the reclamation option has 
been established.  

Western Ridged Mussel 
Gonidea angulata 

Streams of all sizes in low to mid-elevation 
watersheds inhabiting mud, sand, gravel, and 
cobble substrates (Duncan 2008); Umpqua R., 
major tributaries, and possibly smaller creeks. 

No Habitat 
 

No Effect.  
 

White-Tailed Kite 
Elanus leucurus 

Open grasslands, meadows, emergent wetlands, 
farmlands, lightly, wooded areas; wooded 
riparian habitats close to open hunting; tall trees 
and shrubs. 

No Habitat No Effect.  
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Appendix C.  Survey & Manage Wildlife Species 
 
S&M List Date:  2001 Record of Decision and Standards and Guidelines for Amendments of the Survey 
and Manage, Protection Buffer, and other Mitigation Measures Stands and Guidelines (2001 ROD), 
December 2003 list of the Annual Species Review (ASR). 
 
The Roseburg District compiled the species listed below from the 2001 ROD and includes those 
vertebrate and invertebrate species with pre-disturbance survey requirements (Category A, B, or C 
species), whose known or suspected range includes the Roseburg District according to:   

• Survey Protocol for the Great Gray Owl within the range of the Northwest Forest Plan v3.0, 
January 12, 2004; (refer to IM-OR-2011-063, Attachment 1-26, July 21, 2011). 

• Survey Protocol for the Red Tree Vole: Arborimus longicaudus (= Phenacomys longicaudus) in 
the Record of Decision of the Northwest Forest Plan), Version 3.0, Revision November 2012 
(refer to IM-OR-2003-003, October 23, 2002 and Memorandum from the Regional Interagency 
Executive Committee, November 21, 2012). 

• Survey Protocol for Survey and Manage Terrestrial Mollusk Species from the Northwest Forest 
Plan, Version 3.0, 2003 (refer to IM-OR-2003-044, February 21, 2003). 

 
This list also includes any Category D, E, or F species with known sites located within the Thunder 
Mountain Quarry Expansion Project. Applicable management recommendations include:  

• Conservation Assessment for Great Gray Owl (Strix nebulosa), USDA Forest Service Region 6 
and USDI Bureau of Land Management, Oregon and Washington, Williams, Elizabeth; Klamath 
Bird Observatory; April 2012 

• Interim management recommendations for the Great Gray Owl were put forth in the 2011 Survey 
and Manage Settlement Agreement Species List (refer to IM-OR-2011-063, Attachment 1-26, 
July 21, 2011). 

• Management Recommendations for the Oregon Red Tree Vole: Arborimus longicaudus, Version 
3.0 (refer to IM-OR-2000-086, September 27, 2000). 

• Conservation Assessment for Monadenia (Shastelix) chaceana, Chace Sideband, Service Region 
6 and USDI Bureau of Land Management, Oregon and Washington, Ted R. Weasma, November  
1998; reconfigured by Nancy Duncan, August 2005. 

• Conservation Assessment for Pristiloma arcticum crateris, Crater Lake Tightcoil, USDA 
Forest Service Region 6 and USDI Bureau of Land Management, Oregon and 
Washington, Darryl Gowan and Thomas E. Burke, October 1999; reconfigured by Nancy 
Duncan, September 2004. 

• Management Recommendations for Terrestrial Mollusk Species, Megomphix hemphilli, 
the Oregon Megomphix, Version 2.0. John S. Applegarth; (refer to Attachment 2 of IM-
OR-2000-015, November 23, 1999) 

•  
 
IM-OR-2014-037 (June 2014) provides updated direction regarding the Survey and Manage Mitigation 
Measures as a result of court ruling in Conservation Northwest et al. v. Bonnie et al., Case No. 08-1067-
JCC (W.D. Wash.).  As a result of the of  IM-OR-2014-037, this project utilizes the December 2003 
species list, which  incorporates species changes and removals made based on the 2001, 2002, and 2003 
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Annual Species Reviews (ASR). This project is consistent with the 2001 ROD and Standards and 
Guidelines for Amendments to the Survey and Manage, Protection Buffer, and other Mitigation Measures 
Standards and Guidelines, as incorporated into the District Resource Management Plan (1995).  
 
However, the changes and removals based on the ASRs do not include the red tree vole. The Ninth 
Circuit Court of Appeals in KSWC et al. v. Boody et al., 468 F3d 549 (9th Cir. 2006) vacated the category 
change and removal of the red tree vole in the mesic zone, and returned the red tree vole to its status as 
determined in the 2001 ROD Standards and Guidelines, which makes the species Category C throughout 
its range.  A Category C species is a species that is considered uncommon, however not all known sites or 
population areas are likely to be necessary for reasonable assurance of persistence and pre-disturbance 
surveys are practical (2001 ROD, Standards and Guidelines, pg. 10).  

  

Table C-1.  Survey & Manage Wildlife Species – Thunder Mountain Quarry Expansion Project 

SPECIES 
 

S&M 
CATEGORY 

SURVEY TRIGGERS SURVEY RESULTS 

SITE 
MANAGEMENT 

Within 
Range of 

the 
Species? 

Contains 
Suitable 
habitat? 

Habitat 
Disturbing

*? 

Surveys 
Required? Survey Date 

Sites 
Known or 

Found? 
 

VERTEBRATES         

Great Gray Owl 
Strix nebulosa C Yes No1 No Yes2 

March15th -
July 15th 

 
Completed 

2015 
Planned 

2016 

02 

Protect nest tree 
with 300 meter no-

harvest buffer 
along with a 
quarter-mile 

protection zone to 
include natural 

openings in 
proximity to nest 

site and if nest tree 
found would 

require seasonal 
restrictions for 
blasting from 

January 1 – July 
31st 2a Analyzed in 
detail in the Survey 

and Manage 
section of the 

Environmental 
Assessment 

Red Tree Vole 
Arborimus 
longicaudus 

C Yes No3 No3 No3 N/A 23a 

Management not 
required 3a  Not 

analyzed in detail 
in the Survey and 
Manage section of 
the Environmental 

Assessment 

MOLLUSKS         
Siskiyou 
Sideband 
Monadenia 
chaceana 

B No4a Yes4 Yes4a No4a N/A 0 

Outside 
distribution range. 
Not analyzed in 

detail.  
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SPECIES 
 

S&M 
CATEGORY 

SURVEY TRIGGERS SURVEY RESULTS 

SITE 
MANAGEMENT 

Within 
Range of 

the 
Species? 

Contains 
Suitable 
habitat? 

Habitat 
Disturbing

*? 

Surveys 
Required? Survey Date 

Sites 
Known or 

Found? 
 

Crater Lake 
Tightcoil 
Pristiloma 
arcticum 
crateris 

A Yes5 No5a No5a No5a N/A 0 Not analyzed in 
detail. 

*”Habitat disturbing” and thereby a trigger for surveys as defined in the 2001 ROD S&Gs (p. 22). 
N/A = Not Applicable 
  
1 The stand in the Thunder Mountain Quarry expansion project area does not contain the habitat 

characteristics, including large diameter nest trees and/or suitable nesting structures or have proximity 
to natural-openings > 10 acres (A.Worthing, staff review, 2014).  Pre-disturbance surveys are not 
suggested in suitable nesting habitat adjacent to man-made openings at this time (USDA FS and USDI 
BLM 2004). 

2 Great gray owls were observed within 0.9 miles from the Thunder Mountain Quarry Expansion project, 
during northern spotted owl surveys within the Greenman Creek northern spotted owl home range in 
2015.  First year of pre-disturbance surveys (March 15-July 15, 2014) have been completed and great 
gray owls have been observed in 2014.  A second year of protocol surveys was completed (March 15-
July 15, 2015) to determine nesting status (USDA FS and USDI BLM, 2004).  A pair of great gray owls 
was observed in 2015; however, nesting status could not be determined, therefore, no seasonal 
restrictions would be implemented. Monitoring of this area will continue for subsequent seasons to 
determine nesting status.  If great gray owls are determined to be nesting, seasonal restrictions from 
February 1st through July 15th, both days inclusive, would be implemented within one-quarter mile of 
the nest site. The proposed project would require blasting during the expansion phase, therefore, there 
would be a seasonal restriction from February 1st through July 15th or until 2016 survey season 
determines nesting status or nest tree. Once nest tree is located, seasonal restrictions may be lifted if the 
location of the nest tree is more than 1 mile from the proposed project. 

  
2a USDA FS and USDI BLM, 2004, p. 8 
 
3 Surveys for Red Tree Voles is not required because there will be no habitat removal or disturbance   
   within the project area for the species in accordance with the USDA FS and USDI BLM, 2012 based on 

the following criteria:  1) the proposed project contains conifer forest habitat that is less than 80 years of 
age, 2) lack the habitat component of at least two (2) superdominant overstory trees per acre, and 3) the 
11 inch QMD in the project area does not meet the 18 inch QMD threshold to be considered suitable 
habitat (USDA FS and USDI BLM, 2012).  Because habitat does not meet these criteria to be 
considered suitable habitat for the red tree vole, pre-disturbance surveys for red tree voles are not 
required within the Thunder Mountain Quarry Expansion project area.  

 
3aSurveys completed in 2001 for Thunder Mountain Quarry where two (2) confirmed red tree 
  vole nests were located.  After field review of both trees, there are no potential nest structures found in  
   the trees of the survey conducted in 2001.  According to the ROD/RMP (USDA, USDI 1994a, page C- 
   5) is to manage habitat for the species on sites for which they are located and because there are no  
   potential nest structures within the trees surveyed in 2001 and that the stand does not meet suitable 
   habitat requirements, management is not required. 
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4   Suitable habitat for the Siskiyou Sideband may be found within 30 meters (98 feet) of rocky areas, talus 
deposits and in associated riparian areas in the Klamath physiographic province and adjacent portions 
of the south-western Oregon Cascades.  Areas of herbaceous vegetation in these rocky landscapes 
adjacent to forested habitats are preferred.  Areas that contain moist, shaded rock surfaces are preferred 
for daily refuges.  In more mesic, forested habitats, especially in the Oregon Cascades, the species is 
associated with large woody debris and the typical rocky habitat is not required. Forest habitats without 
either rock features or large woody debris are not currently considered to be suitable habitat for this 
species (Duncan et.al. 2003). 

4a Pre-disturbance surveys are not required within the proposed project for Siskiyou Sideband because it  
   falls outside its distribution range of Roseburg BLM (South River Resource Area) (Duncan et.al. 2003).   
 
 5 Suitable habitat for the Crater Lake Tightcoil is “perennially wet situations in mature conifer forests, 

among rushes, mosses and other surface vegetation or under rocks and woody debris within 10 meters 
of open water in wetlands, springs, seeps and riparian areas…above 2000 feet elevation and east of 
Interstate-5 (Duncan et.al. 2003).  
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Table C-2.  Effects of Proposed Action on Survey & Manage Wildlife Species.  Species names indicated in bold within Table B-2 
identifies the five (5) species that are discussed in detail within the Thunder Mountain Quarry Expansion Environmental Assessment. 

SPECIES GENERAL HABITAT REQUIREMENTS PRESENT IN 
PROJECT AREA? 

IMPACTS TO SPECIES 

NO ACTION PROPOSED ACTION ALTERNATIVE 

VERTEBRATES 

Great Gray Owl 
Strix nebulosa 

Habitat characteristics of suitable habitat include: 
(1) large diameter nest trees, (2) forest for roosting 
cover, and (3) proximity [within 600 feet] to 
openings that could be used as foraging areas 
(USDA FS and USDI BLM, 2004).  No natural 
meadows are present within proximity to the 
proposed units.  However, clear cuts are present in 
proximity to suitable forest habitat adjacent to units 
and, therefore great gray owls could be present 
within the project area.  Great Gray Owl surveys 
will be conducted within 0.9 miles of the Thunder 
Mountain Quarry Expansion based on an 
observation of great gray owls.  

Documented The proposed project would continue to 
develop into suitable habitat in 20 years.    

If determined to be nesting, seasonal 
restrictions would be implemented from 
February 1st through July 15th, both days 
inclusive, to avoid disturbance to nesting 
birds due to blasting during the expansion 
phase of the project.  
 
The permanent removal of the forested stand 
within the proposed project would preclude 
foraging opportunities because downed wood 
or cavities will not be available for prey 
species. Detailed analysis in the 
Environmental Assessment.  

Red Tree Vole 
Arborimus longicaudus 

Suitable habitat is almost exclusively in forests 
having Douglas-fir in the canopy, and associated 
primarily with late-successional (older, structurally 
complex) forests (USDA FS and USDI BLM, 
2012).  Surveys were conducted March 13, 2001 
where 2 confirmed red tree vole trees were located 

Documented No Effect 

The permanent removal of the forested stand 
within the proposed project would preclude 
nesting and foraging opportunities for this 
species, however, the specie would continue 
to persist within adjacent suitable habitat. Not 
analyzed in detail.  

MOLLUSKS 

Siskiyou Sideband 
Monadenia chaceana 

Rocky, talus habitats in the Klamath Province and 
southwards and large down wood debris habitat in 
Western Cascade Province.  In Oregon, known sites 
occur in southern Douglas County, within the South 
River Resource Area on the Roseburg BLM District 
(Duncan, 2003). Therefore, the Thunder Mountain 
Quarry Expansion project area is outside the range 
of distribution of the species.  
(Also listed as a Bureau Strategic Species)  

Out of Range No effect. Not analyzed in detail 
 

Crater Lake Tightcoil 
Pristiloma arcticum crateris 

Perennially wet areas in late-seral forests above 
2,000 feet elevation and east of Interstate-5; seeps, 
springs, riparian areas.  Suitable habitat is not 
present within the Thunder Mountain Quarry 
Expansion project area.   

Suspected No Effect No Effect. Not analyzed in detail 
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Appendix D.  Landbirds 
 
Table D-1.  Summary of Effects of the Thunder Mountain Quarry Expansion Project on Landbirds. 

SPECIES GENERAL HABITAT REQUIREMENTS 
IMPACTS TO SPECIES 

NO ACTION ALTERNATIVE PROPOSED ACTION ALTERNATIVE 

Bold = species typically associated in stands < 80 years stands that would potentially have direct impacts due to habitat loss or modification. 
Nonbold = species typically associated with late-successional (mature/old growth) that would potentially have indirect impacts or a species that would have no 
effect.  
RMP PROTECTED LANDBIRD  

Northern Goshawk 
Accipiter gentilis gentilis 

Mature and older mixed conifer forests with high 
canopies for nesting (Squires and Reynolds 1997).  
Goshawks have been documented nesting in mid seral 
habitat at two sites in the Swiftwater Resource Area 
on the Roseburg District  The closest known goshawk 
nest site is located 11 miles Southwest (Little China) 
of the proposed project area.  

Continuous canopy within the proposed project would 
continue to preclude the development of diverse forage 
and nesting habitat for avian species that goshawks may 
prey upon; thus limiting foraging opportunities for the 
goshawk.  However, with no harvesting of the stand, it 
will eventually reach nesting habitat within 20 years. 

Will not improve forest habitat conditions by removing 
potential habitat and micro habitat conditions for avian 
prey species, thus decreasing foraging opportunities 
and prey species diversity.  Removing the stand 
overstory, will reduce foraging and nesting 
opportunities permanently. However, prey species 
would be available in adjacent stands. Not analyzed in 
detail. 

EAGLE PROTECTION ACT 

Bald Eagle 
Haliaeetus leucocephalus 

 
Also a Bureau Sensitive Species; refer to Table B-1 in Appendix B for habitat requirements and impacts. 

Golden Eagle 
Aquila chrysaetos 
 

Usually associated with open grassland, pasture, and 
shrub land conditions. In southwestern Oregon, 
golden eagles nest in a variety of trees including 
ponderosa pine, Douglas-fir, oak species, and 
madrone (Csuti et al. 1997; Kochert et al. 2002). Nest 
on cliffs, in the upper one-third of deciduous and 
coniferous trees, or on artificial structures (e.g. 
artificial nesting platforms, electricity transmission 
towers, windmills).  On the Roseburg District, 
primarily documented to nest in large conifer trees 
within late-seral forests near open habitats (e.g. 
meadows, valleys, and clearcuts). The closest known 
site is 6.9 miles Southwest from the proposed project. 

Within the proposed project, high density of trees would 
limit the stand’s ability to create diverse, multi-storied 
stands.  Large trees or snags containing large limbs or 
structural characteristics to support a nest would develop 
in 20 years.   

. The removal of the stand, post-harvest, would be 
permanent and would negate any development of the 
structural characteristics to support nesting.  However, 
the proposed project would create open foraging 
habitat for the golden eagle. Therefore, there would be 
no effect to the golden eagle or its prey. Not analyzed 
in detail. 

BIRDS OF CONSERVATION CONCERN 

Marbled Murrelet 
Brachyramphus marmoratus Also a Bureau Sensitive Species; refer to Table B-1 in Appendix B for habitat requirements and impacts. 

Olive-sided Flycatcher  
Contopus cooperi 

Forages in early-seral areas associated with natural or 
man-made openings with tall trees or snags available 

Suitable habitat condition would continue to be absent 
until suppression mortality created gaps and edge habitat 

 The permanent removal of the forested stand within 
the proposed project would create a man-made 
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SPECIES GENERAL HABITAT REQUIREMENTS 
IMPACTS TO SPECIES 

NO ACTION ALTERNATIVE PROPOSED ACTION ALTERNATIVE 

for perching and singing (Altman 1999). In the 
Oregon Coast Range, it is closely associated with 
edges of older stands with tall trees and snags greater 
than 21 inches diameter breast height and broken 
canopy (Carey, et.al., 1991). Habitat is generally 
absent within the proposed project.  

adjacent to older stands. opening, however, there would be no potential of 
perching or nesting. It would provide for increased 
foraging opportunities. Therefore, no effect on the 
species. Not analyzed in detail. 

Oregon Vesper Sparrow  
Pooecetes gramineus affinis Also a Bureau Sensitive Species; refer to Table B-1 in Appendix B for habitat requirements and impacts. 

Peregrine Falcon 
Falco peregrinus anatum Also a Bureau Sensitive Species; refer to Table B-1 in Appendix B for habitat requirements and impacts. 

Purple Finch  
Carpodacus purpureus 

Primarily nest in Douglas-fir, pine or spruce but may 
use oak, maple, and fruit trees.  Prefer open areas or 
edges of low to mid-elevation mixed coniferous-
deciduous forests, frequently breeding in mixed 
conifer-deciduous forest, on edges of bogs, in riparian 
corridors, deciduous forests, orchards, and other areas 
with scattered conifers and shrubs (Csuti et al. 1997). 

A continuous overstory and lack of deciduous tree and 
plant species would preclude the species from using the 
habitat within the proposed project. 

 The permanent removal of the forested stand within 
the proposed project would preclude nesting, however, 
may provide foraging opportunities. Analyzed in the 
Environmental Assessment. 

Rufous Hummingbird  
Selasphorus rufus 

Also listed as a Focal Avian Species.  Primarily 
associated with forest edges and openings with a 
diversity of flowering plants for feeding and open 
space.  Frequently occurs in open habitats that are 
shrub-dominated, and late-successional forest with a 
highly developed and diverse understory of 
herbaceous plants and shrubs, particularly within large 
openings.  Need flowering plants and shrubs.   

Suitable habitat conditions would continue to be absent 
until suppression mortality created gaps where flowering 
plants and shrubs developed. 

The removal of the forested stand within the proposed 
project would create additional foraging habitat as 
flowering plants important for foraging would develop 
but limited.  However, shrubs would be limited in 
growth within the quarry, so nesting habitat would not 
develop. Analyzed in the Environmental Assessment. 

Willow Flycatcher 
Empidonax traillii 

This flycatcher is found in willows at the edges of 
streams flowing through meadows and marshes, but 
also breeds in thickets along the edges of forest 
clearings and, generally, in tall, brushy vegetation in 
the vicinity of water (Csuti et al. 1997).   

A continuous overstory and lack of deciduous tree and 
plant species would preclude the species from using the 
habitat within the proposed project. 

The reclamation area (pond) would create additional 
nesting and foraging habitat, as the development of 
early-successional plant communities that support 
greater insect populations to prey upon. Not analyzed 
in detail. 

FOCAL AVIAN SPECIES 

Band-tailed Pigeon 
Columba fasciata 

Conifer forest with high canopy cover and hardwood 
stands (Bottorff 2007). In Oregon, nest primarily in 
closed Douglas-fir stands with canopy cover above 70 
percent (Leonard 1998). Presence is linked to mineral 
springs (Altman 1999, Sanders and Jarvis 2000). Used 
mineral sites appear to be scarce in western Oregon, 
and are seemingly essential resources for this species 

Continuous canopy within the proposed project would 
continue to preclude the development of foraging for the 
species.  However, high canopy cover would provide 
nesting habitat. 

The proposed project will remove canopy overstory 
but because of the project, would not typically provide 
a shrub understory to develop post-harvest. The 
permanent removal of the forested stand would 
preclude nesting habitat. Analyzed in the 
Environmental Assessment. 
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SPECIES GENERAL HABITAT REQUIREMENTS 
IMPACTS TO SPECIES 

NO ACTION ALTERNATIVE PROPOSED ACTION ALTERNATIVE 

(Sanders and Jarvis 2000). Sanders and Jarvis (2003) 
indicate availability of food sources may be directly 
related to the declining band-tailed pigeon population 
in Oregon. There are no mineral springs associated 
with the proposed project and the stand offers little or 
no foraging opportunities due to high canopy closure. 

Brown Creeper 
Certhia americana 

Optimal habitat appears to be mature and old-growth 
unmanaged forests where large trees and snags for 
foraging and nesting are relatively abundant due to 
natural processes (Altman 1999). 

 

The proposed removal of the forested stand would 
remain unsuitable for at least 20 years.   

The permanent removal of the forested stand within 
the proposed project would be unsuitable habitat post-
treatment, precluding nesting or foraging. Not 
analyzed in detail. 

Black-throated Gray 
Warbler 
Setophaga nigrescens 

Uses a wide range of forests, woodlands, and brushy 
areas at forest edges, including the brushy 
regeneration in recent clearcuts.  Can be found in 
deciduous and mixed deciduous – coniferous forests.  
Dense moist coniferous forests are avoided (Csuti et 
al. 1997).  In low to moderate elevation (1,070-4,192 
feet) is strongly associated within unmanaged forest 
through the Oregon Cascades, most abundant in 
young (40-80 years) stands with broadleaf trees 
(Altman 1999). 

Expected to continue use of the dense forested stands for 
nesting and foraging within the proposed project. 

By removing the stand overstory, this would reduce 
foraging and nesting. After post-harvest, and because 
of the project specifics a typical shrub layer would be 
precluded from developing, limiting nesting and 
foraging.  Analyzed in the Environmental Assessment. 

Hammond’s Flycatcher 
Empidonax hammondii 

An aerial insectivore that uses open space beneath the 
overstory canopy and between trees.  Strongly 
associated with late-successional stands in low to 
moderate elevation (1,050-3,182 feet) managed forest 
through the Central Oregon Cascades (Altman 1999).  
It occupies all forest types on the west slope of the 
Cascade Mountains (Csuti et al. 1997) 

Stand would remain unsuitable until stand differentiation 
and late-successional characteristics developed in 20 
years. 

 The permanent removal of the forested stand would 
preclude nesting or foraging. Not analyzed in detail. 

Hermit Warbler  
Dendroica occidentalis 

Conifer forests with a high level of canopy cover. It is 
not associated with a particular forest age class, and is 
common in stands greater than 30 years of age and 
dominated by Douglas-fir where dense canopy 
provides foraging and nesting habitat (Altman 1999).  

Expected to continue use of the dense forested stands for 
nesting and foraging within the proposed project.  

The proposed project would permanently remove stand 
overstory, reducing foraging and nesting opportunities. 
Analyzed in the Environmental Assessment.  

Hutton’s Vireo 
Vireo huttoni 

Strongly associated (i.e., preferentially selected) with 
pole forest conditions among younger and older 
forested stands in all elevations of managed forests of 
the central Oregon Coast Range. 

Where present, would continue to persist in the stand 
where a deciduous component is present in the proposed 
project. 

The proposed project would permanently remove 
canopy overstory to preclude nesting or foraging 
opportunities. Analyzed in the Environmental 
Assessment. 

Olive-sided Flycatcher  
Contopus cooperi Also listed as a BIRD OF CONSERVATION CONCERN; refer to relevant section in this table. 

Orange-crowned Warbler 
Oreothlypis celata 

A foliage-gleaning insectivore associated with dense 
deciduous shrubs.  Reaches peak abundance in early-
seral forests once a shrub layer has developed (5-10 

Where present, would continue to persist in the stand 
where a deciduous shrub component is present in the 
proposed project. 

The permanent removal of the forested stand within 
the proposed project would preclude little understory 
to develop, thus, precluding nesting or foraging habitat 
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SPECIES GENERAL HABITAT REQUIREMENTS 
IMPACTS TO SPECIES 

NO ACTION ALTERNATIVE PROPOSED ACTION ALTERNATIVE 

years) and before overstory canopy closure sets in 
(15-20 years).  Also occurs in older multi-layered 
forest conditions where canopy openings have 
allowed development of a deciduous shrub understory 
(Altman 1999).   

to develop for the species. Not analyzed in detail. 

Pacific-sloped Flycatcher 
Empidonax difficilis 

Optimal habitat appears to be low elevation (<3,000 
feet) riparian forest in late-successional coniferous 
forest with a deciduous component and/or wet site 
coniferous trees such as western hemlock and western 
red cedar.  Also can be found throughout coniferous 
forests with some open space beneath or in the 
canopy. 

Where present, would continue to persist within the 
proposed project where open space with a deciduous 
component is available.  

The permanent removal of the forested stand within 
the proposed project would remove canopy overstory 
to preclude nesting or foraging. Not analyzed in detail. 

Pacific Wren  
Troglodytes troglodytes 
 

Name changed from “Winter Wren” and is most 
commonly found in older and more in structurally 
complex areas in the forest. Requires forest floor 
complexity -shrubs, rootwads, down logs, ferns, and 
herbaceous vegetation.  May persist within the 
proposed project with newly recruited or remnant 
down woody material and shrub habitat.   

Where present in the proposed project, would continue to 
persist in portions of stands where newly recruited or 
remnant down woody material and shrub habitat is 
present.  

The proposed project would permanently remove the 
existing complexity in areas where it exists, and 
preclude new recruitment or maintain remnant down 
woody material for nesting and foraging. Analyzed in 
the Environmental Assessment. 

Pileated Woodpecker 
Dryocopus pileatus 

Strongly associated with mature and old-growth 
stands (stands ≥ 80 years) with a multi-layered 
canopy.  Nests in large snags and decadent live trees 
in mature and old-growth forests. Younger forests can 
be used for foraging if snags and/or down logs are 
present.  Dependent on snags and down wood. 

The proposed project would remain unsuitable for 
nesting and most foraging activities for another 20 years.  
May forage away from adjacent suitable habitat where 
large snags and down wood are present.  

The permanent removal of the forested stand within 
the proposed project would be unsuitable habitat post-
treatment, precluding nesting or foraging. Not 
analyzed in detail. 

Red Crossbill 
Loxia curvirostra 

Optimal habitat is late-successional forest with high 
productivity of conifer cone-producing trees. 

Stands would remain unsuitable until stand 
differentiation and late-successional characteristics 
developed (large conifers).  

The permanent removal of the forested stand within 
the proposed project would be unsuitable habitat post-
treatment, precluding nesting or foraging. Not 
analyzed in detail. 

Rufous Hummingbird  
Selasphorus rufus Also listed as a BIRD OF CONSERVATION CONCERN; refer to relevant section in this table. 

Varied Thrush 
Ixoreus naevius 

Mature forests with high canopy closure, high-stem 
density, multiple tree layers, a deciduous tree 
component, and a relatively open low understory and 
forest floor with much debris in patches.   Fruit 
bearing shrub and tree species, and wet sites with 
deciduous vegetation. 

Proposed project would remain unsuitable until multiple 
tree layers and deciduous tree component develop in 20 
years.   

The permanent removal of the forested stand within 
the proposed project would preclude nesting or 
foraging. Not analyzed in detail. 

Vaux’s Swift 
Chaetura vauxi 

Associated with late-successional forests and large, 
hollow snags used as nest and roost trees. Availability 
of suitable large hollow snags and trees is a major 
limiting factor. 

Proposed project would remain unsuitable until late 
successional characteristics develop, including open, 
multi-layered canopy and the presence of large, hollow 
snags in 20 years.  

The permanent removal of the forested stand within 
the proposed project would preclude nesting, however, 
foraging opportunities would exist. Not analyzed in 
detail. 
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Western Bluebird 
Sialia mexicana 

Strongly associated and dependent on snags for 
nesting (Altman 1999).  In western Oregon, the 
western bluebird breeds in forest clear-cuts with 
standing snags, around farms in agricultural lands, in 
riparian woodlands, and in open oak-ponderosa pine 
woodlands (Csuti et al. 1997).  Bluebirds may be 
present in adjacent clearcuts where snags with cavities 
are currently present. 

Proposed project would remain unsuitable until 
suppression mortality would create standing snags for 
nesting.  

The permanent removal of the forested stand within 
the proposed project would remove nesting 
opportunities, however, would have more foraging 
opportunities with the openings. Not analyzed in 
detail. 

Wilson’s Warbler  
Wilsonia pusilla 

Nest in low deciduous vegetation in mature conifer 
forests, and forages in stands with a diverse deciduous 
shrub and/or mid-canopy layer. 

Would not likely occupy the stand with high canopy 
cover which would preclude growth of herbs and forbs, 
shrubs, and trees in the understory.  

Nesting opportunities would be removed by  overstory 
removal.. The permanent removal of the forested stand 
within the proposed project would preclude foraging 
opportunities until reclamation takes place for the 
development of diverse deciduous shrubs. Not 
analyzed in detail. 

GAME BIRDS 

Band-tailed Pigeon 
Columba fasciata Also listed as a Partner’s In Flight FOCAL SPECIES; refer to relevant section in this table. 

Mourning Dove  
Zeneida macroura 

Forests, woodland edges, savannas, grasslands, 
deserts, suburban and urban areas, and agricultural 
lands. Frequently seen on the Roseburg District along 
roadsides and forest openings. Nesting may occur on 
the ground, on ledges, in bushes and in trees (Otis et 
al. 2008), in edge-habitats between woodlands/shrubs 
and open areas (Csuti et al. 1997). Generally avoid 
extensive forests and wetlands. 

Continuous canopy would preclude nesting except along 
habitat edges (e.g. roads).  

The permanent removal of the forested stand within 
the proposed project would preclude nesting, however, 
may provide foraging opportunities. Not analyzed in 
detail. 

Wood Duck  
Aix sponsa 

Nest in tree cavities in the vicinity of wooded 
swamps, flooded forest, marsh, or ponds (Ehrlich 
et.al.1988). At least 10 acres of wetland or other 
aquatic habitat in a contiguous unit or in isolated 
parcels separated by no more than 100 feet of upland 
is needed in close proximity to nesting habitat is 
needed.  Open water makes up 25 percent of brood-
rearing area with the remainder a mixture of shrubs 
and herbaceous emergent plants and trees (Hepp and 
Bellrose 2013).  Suitable habitat is not present in the 
proposed project.  

No Effect. Not analyzed in detail. 
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Appendix E.  Botanical Species Considered but Dropped from Detailed Study 
 
Survey and Manage List Date:  2001 Record of Decision and Standards and Guidelines for Amendments of 
the Survey and Manage, Protection Buffer, and other Mitigation Measures Stands and Guidelines (2001 ROD), 
December 2003 list of the Annual Species Review (ASR). 
 
Kincaid’s lupine (Lupinus sulphureus var. kincaidii) is the only federally listed plant species that has the 
potential to be found in the analysis area.  Surveys were conducted in May and June of 2014 and no 
individuals were identified.  
 
Seventy-two special status plant and fungi species are known or suspected to occur on the Roseburg District: 
12 species of fungi, six species of lichens, four species of liverworts, 11 species of moss, and 37 vascular plant 
species.  Potential habitat for 21 of the species is not present in the analysis area (Table G-2). 
 
There are 188 species of fungi identified by the Survey and Manage standards and guidelines.  Most Special 
Status, and Survey and Manage fungi species are highly isolated in occurrence, producing short-lived, 
ephemeral sporocarps or fruiting structures that are seasonal and annually variable in occurrence (USDA/FS 
and USDI/BLM 2000, S&M SEIS, p. 191).  Richardson (1970) estimated that sampling every two weeks 
would fail to detect about 50 percent of macrofungal species fruiting in any given season.  In another study 
(ODell et al., 1999), less than ten percent of species were detected in each of two consecutive years at any one 
of eight sites.  Given this, it has been determined that surveys for these species are impractical. 
 
A single species, Bridgeoporus nobilissimus, is identified in Survey and Manage Category A.  It is dependent 
upon noble (Abies procera) and Pacific silver fir (Abies amabilis) which are not present in the project area.  
There are 13 fungi species that fall within Survey and Manage Category D for which surveys are considered 
impractical or unnecessary.  There are five Survey and Manage Category E species considered to be of rare 
and undetermined status for which no management recommendations exist, and three Survey and Manage 
Category F species considered to be uncommon or concern for persistence unknown and status undetermined 
(USDA/FS and USDI/BLM, 2001 S&M ROD, Standards and Guidelines pp. 7-13). 
 
The remaining 167 fungi species (one species is within two categories, based on differences in abundance in 
different geographic areas) are in Survey and Manage Category B, considered rare, and pre-disturbance 
surveys are not considered practical.  To avoid inadvertent loss, the 2001 S&M ROD (Standards and 
Guidelines, pp. 9 and 25) states that for projects on which decisions are issued after fiscal year 2011, 
equivalent-effort surveys for Category B species will be conducted in old-growth forest if strategic surveys 
were not completed.  The proposed harvest units and road locations avoid all forest stands that are 
characterized as old-growth forest based upon the definition with the Northwest Forest Plan SEIS and 
FEMAT.  Therefore equivalent surveys are not required for this project. 
 
There are 40 species of lichens, 15 bryophyte species, and 12 vascular plant species identified by the Survey 
and Manage standards and guidelines:  There are 11 lichen, 3 bryophytes, and 8 vascular plant species in 
Survey and Manage Category A, which require pre-disturbance surveys in suitable habitat and management of 
all known sites.  There are 2 lichens and 3 vascular plant species in Survey and Manage Category C, which 
require pre-disturbance surveys in suitable habitat and high-priority sites are to be managed (all sites are to be 
managed until high-priority sites are identified).  There are 6 lichens and 8 bryophytes in Survey and Manage 
Category B, for which surveys have been determined to not be practical but which require the management of 
all known locations.  Survey and Manage Category E includes 21 lichens and 4 bryophytes, which are 
considered rare, having undetermined status and for which no management recommendations exist but in the 
interim all known sites are to be managed.  There are 2 Survey and Manage Category F lichen species 
considered to be uncommon or concern for persistence unknown and status undetermined (Standards and 
Guidelines, pp. 7-13). 
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Table E-1: Special Status Plant Species Survey Requirements, Survey Results and Rational for Exclusion from Detailed Analysis 

Status1 Scientific Name Common Name 
or Taxon Habitat Elevation 

(feet) 

Identified on 
Roseburg 
District 

Survey Results 

Bureau 
Sensitive 
S&M B 

Boletus 
pulcherrimus Fungi Associated with the roots of conifers and hardwoods, mostly white 

fir, mountain hemlock, Douglas fir, and western hemlock. 42-5620 Different 
Watershed 

Surveys Not 
required 

Bureau 
Sensitive 
S&M A 

Bridgeoporus 
nobilissimus Fungi Large, dying and dead noble fir and Pacific silver fir in late-

successional old-growth forests. 1000-4300 No Habitat Not Present 

Bureau 
Sensitive 
S&M B 

Dermocybe 
humboldtensis Fungi Associated with various members of the pine family. 1337-1781 Different 

Watershed 
Surveys Not 
required 

Bureau 
Sensitive 
S&M B 

Helvella 
crassitunicata Fungi Montane old-growth forests containing true firs. 1533-9673 No Surveys Not 

Required 

Bureau 
Sensitive 
S&M B 

Phaeocollybia 
californica Fungi Roots of Pacific silver fir, Sitka spruce, Douglas fir and western 

hemlock. 206-3855 Different 
Watershed 

Surveys Not 
required 

Bureau 
Sensitive 
S&M B 

Phaeocollybia 
gregaria Fungi Associated with Sitka spruce and Douglas fir. 486-3628 No Surveys Not 

required 

Bureau 
Sensitive 
S&M B 

Phaeocollybia 
oregonensis Fungi Associated with Pacific silver fir, Douglas fir, and western 

hemlock. 721-3916 No Surveys Not 
required 

Bureau 
Sensitive 
S&M B 

Pseudorhizina 
californica Fungi Rotted stumps or logs of coniferous trees or on soil rich in rotted 

wood. 668-6515 No Surveys Not 
required 

Bureau 
Sensitive 
S&M B 

Ramaria amyloidea Fungi Associated with true fir, Douglas fir, and western hemlock. 1592-5729 No Surveys Not 
required 

Bureau 
Sensitive 
S&M B 

Ramaria rubella 
var. blanda Fungi Growing on rotting wood from spruce and alder in 

hemlock/conifer forests. 442-1813 Different 
Watershed 

Surveys Not 
required 

Bureau 
Sensitive 
S&M B 

Ramaria spinulosa 
var. diminutiva Fungi Associated with hosts from the pine family. 1470 No Surveys Not 

required 
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Status1 Scientific Name Common Name 
or Taxon Habitat Elevation 

(feet) 

Identified on 
Roseburg 
District 

Survey Results 

Bureau 
Sensitive 
S&M B 

Rhizopogon 
chamaleontinus Fungi Growing on roots of Douglas fir and sugar pine. 1000 No Surveys Not required 

Bureau 
Sensitive 
S&M B 

Rhizopogon 
exiguus Fungi Associated with Douglas fir and western hemlock. 54-3844 No Surveys Not required 

Bureau 
Sensitive 
S&M A 

Bryoria subcana Lichen 

Sitka spruce, western hemlock, wet Douglas fir, wet noble fir and 
mixed hardwood-coniferous forests.  In coastal bays, streams, 
dune forests, and high precipitation ridges and summits within 30 
miles of the ocean. 

<2000 Different 
Watershed 

Surveys Not 
Required 

Bureau 
Sensitive 
S&M E 

Calicium 
adspersum Lichen 

The bark of living grand fir, Douglas fir, oak, California redwood 
and western redcedar.  Generally in relatively open stands in drier 
microhabitats where sheltered from precipitation.  On trees greater 
than 200 years. 

<2000 No Not Present 

Bureau 
Sensitive Lobaria linita Lichen 

Cool and humid, mesic to moist, old-growth Pacific silver fir, 
mountain hemlock, or western hemlock forests (possibly oak 
forest and late mature tanoak and madrone). 

700-4500 Different 
Watershed Not Present 

Bureau 
Sensitive 

Pilophorus 
nigricaulis Lichen 

Cool, moist, rocky slopes in the open but where sheltered by 
surrounding topography. Substrate is noncalcareous rocks, 
primarily volcanic. 

130-4700 No Not Present 

Bureau 
Sensitive 

Stereocaulon 
spathuliferum Lichen Sheltered microsites in cool moist habitats, especially talus slopes 

and cliffs on noncalcareous rock. 3000-5000 No Not Present 

Bureau 
Sensitive 

Cephaloziella 
spinigera Liverwort Growing in bogs and fens. >5000 No Surveys Not 

Required 
Bureau 
Sensitive 

Gymnomitrion 
concinnatum Liverwort Growing on peaty soil of cliffs and rock outcrops. subalpine 

parklands No Surveys Not 
Required 

Bureau 
Sensitive 

Phymatoceros 
phymatodes Liverwort Bare, mineral soils which remains moist until late spring or 

summer. <2100 No Not Present 

Bureau 
Sensitive Porella bolanderi Liverwort 

Forming shaded to partly exposed mats on a variety of rock types 
(siliceous, calcareous, and metamorphic) and trunks of oaks, 
Oregon myrtle, and big leaf maple.  Primarily within Oregon 
white oak, ponderosa pine, and Douglas fir forests. 

500-3000 No Not Present 

Bureau 
Sensitive 

Bryum 
calobryoides Moss Forming sods or occurring as individuals among other mosses on 

rocks and soil. 3000-7000 No Not Present 

Bureau 
Sensitive 

Campylopus  
schmidii Moss Nutrient-poor sandy substrates near the coast. Forms sods in open 

stands of shore pine and Mendocino cypress.  
Different 
Watershed 

Surveys Not 
Required 
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Status1 Scientific Name Common Name 
or Taxon Habitat Elevation 

(feet) 

Identified on 
Roseburg 
District 

Survey Results 

Bureau 
Sensitive 

Codriophorus 
depressus Moss Forming mats on rocks in perennial or intermittent streams, and in 

the spray zone of waterfalls. 400-11000 No Not Present 

Bureau 
Sensitive 

Entosthodon 
fascicularis Moss 

Individuals or small sods on seasonally wet exposed soil in seeps 
or  along intermittent streams. Including grasslands, oak savanna, 
grassy balds, and rock outcrops. 

<3000 No Not Present 

Bureau 
Sensitive 

Helodium 
blandowii Moss Forming mats and small hummocks in montane fens, usually with 

calcareous groundwater. 5000-6000 No Surveys Not 
Required 

Bureau 
Sensitive Meesia uliginosa Moss Turfs in medium to rich montane fens growing on saturated 

ground, usually in full sunlight 5000-6000 No Surveys Not 
Required 

Bureau 
Sensitive 
S&M A 

Schistostega 
pennata Moss Growing on damp rock, soil, and decaying wood in dark places.  No Not Present 

Bureau 
Sensitive 
S&M A 

Tetraphis 
geniculata Moss Forming small turfs on well-rotted stumps and logs rarely on 

rocks in shaded, humid locations. 
sea level to 
subalpine No Not Present 

Bureau 
Sensitive 

Tomentypnum 
nitens Moss Forming loose or dense sods or intermixed with other bryophytes 

in medium to rich montane fens. 5000-6000 No Surveys Not 
Required 

Bureau 
Sensitive 

Tortula 
mucronifolia Moss 

Forming small cushions on soil, tree roots, and sheltered ledges 
and crevices of rock outcrops and cliffs. Primarily in true fir and 
riparian forests. 

5000-7000 No Surveys Not 
Required 

Bureau 
Sensitive Trematodon asanoi Moss Forming loose mats on moist bare soil along the edges of trails, 

streams, and ponds in the subalpine zone. 
subalpine 
zone No Surveys Not 

Required 
Bureau 
Sensitive 

Adiantum  
jordanii 

California 
maiden-Hair 

Growing on seasonally moist, shaded, rocky banks, canyons, and 
ravines. <3600 Different 

Watershed Not Present 

Bureau 
Sensitive 

Arabis koehleri var. 
koehleri 

Koehler's 
rockcress Growing on serpentine and limestone outcrops. 300-3000 Different 

Watershed Not Present 

Bureau 
Sensitive 

Arctostaphylos 
hispidula 

Hairy 
manzanita 

Growing on rocky serpentine soils or sandstone.  Generally 
associated with interior chaparral and open woodland. 300-3750 No Not Present 

Bureau 
Sensitive 

Asplenium 
septentrionale Grass-fern Growing in the crevices of granite. 750-10050 Different 

Watershed Not Present 

Bureau 
Sensitive 

Bensoniella 
oregana Bensonia Periphery of meadows in the true fir zone. 1800-4500 Different 

Watershed Not Present 

Bureau 
Sensitive Calochortus coxii Crinite 

mariposa-lily Serpentine soils on north facing open grassy or wooded slopes. 450-3200 Different 
Watershed Not Present 

Bureau 
Sensitive 

Calochortus 
umpquaensis 

Umpqua 
mariposa-lily 

Transitional zone between forest and grasslands, on serpentine 
soils. 800-2500 Different 

Watershed Not Present 
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Status1 Scientific Name Common Name 
or Taxon Habitat Elevation 

(feet) 

Identified on 
Roseburg 
District 

Survey Results 

Bureau 
Sensitive Camassia howellii Howell's 

camas 

Grassy wet meadows, swampy ground and transitional areas 
between wet meadows and coniferous woodlands on serpentine 
soils. 

720-4050 No Not Present 

Bureau 
Sensitive Carex brevicaulis 

Short 
stemmed 
sedge 

On coastal dunes or headlands. <1200 No Surveys Not 
Required 

Bureau 
Sensitive Carex comosa Bristly sedge Growing in relatively wet locations. <1200 No Not present 

Bureau 
Sensitive 

Cicendia 
quadrangularis Timwort Growing in open, wet locations. 360-1170 Same Watershed Surveys Not 

Required 
Bureau 
Sensitive 
S&M C 

Cypripedium 
fasciculatum 

Clustered 
lady's-slipper Growing in a variety of habitats with 60-100% cover. 990-5235 Different 

Watershed Not Present 

Bureau 
Sensitive 

Delphinium 
nudicaule Red larkspur Found on moist talus, wooded, rocky slopes. <7800 No Not Present 

Bureau 
Sensitive 

Epilobium 
oreganum 

Oregon 
willow-herb Found in bogs and small streams on serpentine soils. 1650-5400 Different 

Watershed Not Present 

Bureau 
Sensitive 

Eschscholzia 
caespitosa Gold poppy Growing in open chaparral sites. <5400 No Surveys Not 

Required 
Bureau 
Sensitive 
S&M A 

Eucephalus vialis Wayside 
aster 

Found in gaps and edges of dry, open Douglas fir forests. 
Generally on shallow, rocky soils. 250-2200 Different 

Watershed Not Present 

Bureau 
Sensitive 

Frasera  
umpquaensis 

Umpqua 
swertia 

Found in coniferous forests dominated by true firs, in damp, 
shaded  sites under forest canopy, forest edges. 3000-6100 Different 

Watershed 
Surveys Not 
Required 

Bureau 
Sensitive 

Horkelia congesta 
ssp. congesta 

Shaggy 
horkelia Growing in grasslands, oak savannas and grassy balds. 275-1700 Different 

Watershed Not Present 

Bureau 
Sensitive 

Horkelia tridentata 
ssp. tridentata 

Three-
toothed 
horkelia 

Found in meadows and open woodlands. 150-2100 No Not Present 

Bureau 
Sensitive 

Iliamna  
latibracteata 

California 
globe-mallow Growing within conifer forests. 1500-6000 Different 

Watershed Not Present 

Bureau 
Sensitive 

Kalmiopsis  
fragrans 

Fragrant 
kalmiopsis 

Growing on rock outcrops and crevices, in sun or shady 
coniferous forests. 1400-3900 Different 

Watershed Not Present 

Bureau 
Sensitive 

Lathyrus  
holochlorus 

Thin-leaved 
peavine 

Found along low elevation roadsides, fencerows, creek banks, 
forest edges, oak savannas, shrublands, and grasslands. 100-2000 No Not Present 
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Status1 Scientific Name Common Name 
or Taxon Habitat Elevation 

(feet) 

Identified on 
Roseburg 
District 

Survey Results 

Bureau 
Sensitive Lewisia leeana Lee's lewisia Growing on granite, serpentine cliffs, rocky slopes, and under 

conifer forest. 3900-10050 No Surveys Not 
Required 

Bureau 
Sensitive 

Limnanthes gracilis 
ssp. gracilis 

Slender 
meadowfoam 

Growing in seasonally wet meadows, rocky slopes and basins, on 
serpentine soils. 450- 5100 Different 

Watershed Not Present 

Bureau 
Sensitive Lotus stipularis Stipuled 

trefoil 
Found in thickets and chaparral sites, often within previously logged 
locations. 600-3600 No Not Present 

Federally 
Threatened 

Lupinus oreganus 
var. kincaidii 

Kincaid's 
lupine 

Found in upland prairie grasslands, oak savanna, and woodland 
edges. 600-6000 Different 

Watershed Not Present 

Bureau 
Sensitive Meconella oregana White 

fairypoppy Growing in shaded canyons. <3000 No Not Present 

Bureau 
Sensitive 

Pellaea 
andromedifolia Coffee fern Growing on rocky or dry sites. 90-5400 Different 

Watershed Not Present 

Bureau 
Sensitive 

Perideridia 
erythrorhiza 

Red-rooted 
yampah 

Meadows and swales which are vernally moist and dry out in the 
summer. Found within oak woodlands. 400-900 Same Watershed Surveys Not 

Required 

Federally 
Threatened 

Plagiobothrys 
hirtus 

Rough 
popcorn 
flower 

Growing in wet meadows and vernal pools, 270-450 Same Watershed Surveys Not 
Required 

Bureau 
Sensitive 

Polystichum 
californicum 

California 
sword-fern Growing in woodlands, stream banks, and rocky open slopes. <3300 Different 

Watershed Not Present 

Bureau 
Sensitive 

Romanzoffia 
thompsonii 

Thompson's 
mistmaiden Found in seasonally wet, open, sunny cliffs and gravelly slopes. 700-6100 Different 

Watershed Not Present 

Bureau 
Sensitive 

Schoenoplectus 
subterminalis 

Water 
clubrush 

Growing in fresh water lakes and streams that are low in 
nutrients. <6900 No Not Present 

Bureau 
Sensitive Scirpus pendulus Drooping 

bulrush 
Growing in marshes, moist meadows, and ditches, on calcereous 
soils. 0-2000 No Not Present 

Bureau 
Sensitive 

Sisyrinchium 
hitchcockii 

Hitchcock's 
blue-eyed 
grass 

Found in prairies and oak savannas. 200-650 Different 
Watershed 

Surveys Not 
Required 

Bureau 
Sensitive Utricularia gibba Humped 

bladderwort Growing in shallow water or mud. 20-6900 No Surveys Not 
Required 

Bureau 
Sensitive Utricularia minor Lesser 

bladderwort Growing in shallow (generally <30 cm) acidic waters. 0-50,  
2100-5500 

Different 
Watershed 

Surveys Not 
Required 

Bureau 
Sensitive Wolffia borealis Dotted water-

meal 

Found in freshwater ponds and slow flowing ditches with high 
levels of organic material, natural ponds as well as log and 
sewage treatment ponds. 

350-1500 Different 
Watershed 

Surveys Not 
Required 
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Status1 Scientific Name Common Name 
or Taxon Habitat Elevation 

(feet) 

Identified on 
Roseburg 
District 

Survey Results 

Bureau 
Sensitive Wolffia columbiana Columbia 

water-meal 

Found in freshwater ponds and slow flowing ditches with high 
levels of organic material, natural ponds as well as log and 
sewage treatment ponds. 

20-1500 Different 
Watershed 

Surveys Not 
Required 

1 Survey and Manage Standards and Guidelines (2001 S&M ROD, pp. 7-13) 
Category A – Require pre-disturbance surveys in suitable habitat and management of all known sites. 
Category B – Considered rare, and pre-disturbance surveys are not considered practical. 
Category C – Require pre-disturbance surveys in suitable habitat and high-priority sites are to be managed.  Manage all sites until identification of high-priority sites. 
Category E – Considered rare and of undetermined status.  No management recommendations exist but in the interim all known sites are to be managed. 
 
Literature Cited: 
 
Richardson, M.J. 1970. Studies on Russula emetica and other agarics in a Scots pine plantation. Trans. British Mycological Society 55: 217-229. 
 
O'Dell, T.E., J.F. Ammirati, and E.G. Schreiner. 2000. Species richness and abundance of ectomycorrhizal basidiomycete sporocarps on a moisture 

gradient in the Tsuga heterophylla zone. Canadian Journal of Botany, 77(12), 1699-1711. 
 
USDA Forest Service and USDI Bureau of Land Management. 2001. Record of Decision for Amendments to the Survey and Manage, Protection Buffer, 

and other Mitigation Measures Standards and Guidelines in Forest Service and Bureau of Land Management Planning Documents Within the 
Range of the Northern Spotted Owl. pp. 7-13.
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Appendix F. Live Vegetation Development Analytical Methodology 
 
Analytical Question: 
How would treatments alter stand dynamics and what effects would they have on the stand structure, seral 
stage and composition of selected live vegetation components (i.e. trees and shrubs)? 
 
Analytical Assumptions: 
The BLM made some analytical assumptions to complete its analysis. Key assumptions made are:   

• Stand exam data adequately represents the current unit conditions. 
• Simulation for 50 years into the future is adequate to distinguish between alternative outcomes. 
• Stand development of the proposed action is based on a single harvest entry removing all 

vegetation. 
 
Live Tree Analytical Methodology: 
The BLM analyzes impacts to live vegetation by examining site-specific data, scientific literature, and 
from computer simulations using the Organon growth and yield model. Site-specific stand inventories are 
input to the Organon model to calculate current stand attributes (e.g. trees per acre, diameters, volumes, 
species, and canopy cover) and to simulate future forest growth with and without treatment. 
 
Seral Stage: 
 
The seral stage of the area was determined from the Forest Operation Inventory (FOI) age class and site 
specific stand exams. 
 
Organon Model Description: 
Organon is an individual-tree, distance-independent model developed by Oregon State University from 
data collected in western Oregon forest stands (Hann 2011).  
 
The southwest Oregon variant (SWO-Organon) was selected as the most appropriate for modeling based 
on the geographic locations, species composition, and site productivity of the project area. 
 
Literature Cited: 
 
Hann, D.W. 2011. ORGANON user's manual: Edition 9.1. Department of Forest Resources, Oregon State 

University, Corvallis, Oregon. 134 pp.  
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Appendix G. Calculation Assumptions for Carbon Sequestration and 
Release 
 
This appendix describes the analytical methodology used for calculating carbon storage and release 
associated with timber management, provides the assumptions used, and describes how calculations were 
made as displayed in Table G-1.  The area used to calculate the carbon sequestration and release was based 
on the unit configurations and the associated riparian reserves that are in the same forested operations 
inventory (FOI) unit. 
 
Analysis of Carbon Storage  
 
A variety of scientific literature is available describing quantitative measures (e.g. decay rates of slash, fire 
consumption of slash, fuel use and efficiency, haul distances, etc.) and other factors that may be used in 
calculating carbon storage with the potential to influence the outcome of an analysis.  The methodology1 
described here provides a consistent means for comparison of the relative effects of alternatives 
considered.  It is not intended to express the absolute amount of carbon that would be stored or released.  
The analysis models carbon stored in the forest and wood products, and carbon released into the 
atmosphere in association with timber harvest.  The analysis divides carbon storage/release into six pools:  

 
• Standing, Live Trees 
• Other Than Live Trees 
• Wood Products 
• Slash Burning 
• Logging Slash 
• Fossil Fuels 
 

The total estimated carbon in each of the six pools was summed for analytical interval to derive the Net 
Carbon Balance by alternative over time.  
 
Carbon Storage in Standing, Live Trees  
 

1. Current and future standing, live tree carbon was derived using the outputs from the ORGANON 
model (Hann 2011) for standing tree volume for each alternative.  Analysis includes the growth of 
trees established by artificial regeneration.  

 
2. Standing tree volumes measured in board feet per acre were converted to cubic feet using a 

conversion factor of 6.00 board feet/cubic foot (2008 FEIS Appendices-28). 
 

3. Cubic foot tree volumes per acre were converted to pounds of biomass, assumed to be Douglas-fir 
in this analysis, using a factor of 35 pounds of biomass/cubic foot (2008 FEIS Appendices-28, 
Table C-1).   

                                                      
 

1 Numerous factors used for carbon analysis found in BLM’s 2008 FEIS for management of western Oregon lands 
were used and are cited in this project level analysis.  Recently (April 2016), a new FEIS that includes an analysis of 
carbon storage and emissions at a larger scale was released.  The Roseburg BLM examined that document and found 
that the factors from the 2008 FEIS used in the Back in Black analysis and the 2016 FEIS factors are identical or 
nearly so.  The Roseburg BLM therefore continues to use the factors cited in the 2008 FEIS for consistency and 
comparison to previous project level analyses.  
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4. Pounds of biomass per acre for entire trees (including branches, bark, and roots) were derived 
from tree volumes using an expansion factor of 1.85 (2008 FEIS Appendices-28). 
 

5. The expanded biomass value was converted to pounds of carbon per acre by multiplying by 0.50 
(USDI/BLM 2008A, Appendices-28).  
 

6. Pounds of carbon per acre in whole trees were converted to tonnes of carbon by dividing by 2,200 
(2008 FEIS Appendices-28). 

7. Total carbon within individual units was determined by multiplying tonnes of carbon per acre in 
whole trees by unit acres.   
 

8. Tonnes of carbon in whole trees for the entire project were derived by summing the tonnes of 
carbon in whole trees for each unit, and represented as “Standing, Live Trees”.   

 
Carbon Storage in Forests Other than Live Trees  

 
“Other than Live Trees” is the portion of the carbon pool consisting of shrubs, brush, snags, woody debris, 
and organic carbon in the soil. 
 

1. Carbon in “other than live trees” was derived by multiplying unit acreage by tonnes of carbon per 
acre by structural stage, as expressed in Table H-1 (adapted from Table C-2, 2008 FEIS 
Appendices-29).  Stands were aged based on time intervals used in the analysis (i.e. 10, 20, and 50 
years after the current condition) and the corresponding tonnes of carbon per acre used to calculate 
“other than live tree carbon”.  Stand age for harvested areas was reset to 0 at the time of harvest. 
 

2. The total tonnes of carbon, represented as “Other Than Live Trees”, were derived by summing the 
tonnes of carbon within each unit. 
 

Table G-1.  Forest Ecosystem Carbon (Excluding Live Trees) By Structural Stage* 
Age of Stand(s) Structural Stage Tonnes of Carbon per Acre 

5-34 years Stand Establishment 67.8 
35-94 years Young 70.3 

95-124 years Mature 88.2 
> 125 years Developed Structurally Complex 94.8 

* adapted from USDI/BLM 2008A, Appendices-29. 
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Carbon Storage in Wood Products 
 

“Wood Products” represents the portion of the carbon pool converted from standing, live trees into 
sawlogs or pulpwood.  There would be no carbon pool of wood products under No Action. 

 
1. Tonnes of carbon in whole trees were derived in Steps 1-7 under “Standing, Live Trees” for each 

time interval expressed in this analysis.  The difference between the “current condition” and “at 
harvest time” would be the tonnes of carbon in whole trees harvested. 
 

2. Tonnes of carbon in whole trees harvested per unit were summed to provide the project total. 
 

3. Tonnes of carbon in whole trees harvested were converted to tonnes of carbon in sawlogs by 
dividing by 1.85 (2008 FEIS Appendices-28).  Note: this reversed the calculation that expanded 
biomass of harvested logs into the biomass of whole trees performed previously (Step 4 of 
“Standing, Live Trees”). 
 

4. At harvest, 13.5 percent of saw log carbon would immediately be released (Smith et al. 2006).  
Remaining tonnes of carbon held in sawlogs were then decayed over time using the values in 
Table G-2 (adapted from the 2008 FEIS Appendices-30, and Smith et al. 2006).   

 
5. Tonnes of carbon held in pulpwood (e.g. chips) were derived by multiplying tonnes of carbon in 

sawlogs (derived in Step 3 above) by five percent (2008 FEIS Appendices-30).  Note: Pulpwood 
tonnage is five percent in addition to the sawlogs not five percent of the sawlogs. 
 

6. At harvest, 14.8 percent of pulpwood carbon would immediately be released (Smith et al. 2006).  
Tonnes of carbon held in pulpwood were then decayed over time using the values in Table G-2 
(adapted from the 2008 FEIS Appendices-30, and Smith et al. 2006). 

 
7. The sum of tonnes of carbon immediately released from sawlogs (Step 4 above) and pulpwood 

(Step 6 above) represents the total amount of carbon released by “Wood Products” at harvest time.  
The sum of tonnes of carbon held in sawlogs (Step 4 above) and pulpwood (Step 6 above) at each 
time interval represents carbon stored in “Wood Products”.  
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Table G-2.  Fraction of Carbon Remaining or Captured as an Alternative Energy Source* 
Time Interval Sawlogs Pulpwood 

Harvest Time (0 years) 0.865  0.852  
+10 years 0.796  0.730  
+20 years 0.761  0.691  
+50 years 0.702  0.655  

*These fractions include; wood products in use, wood products in the landfill, and wood products emitted  
   as energy in lieu of fossil fuels (adapted from USDI/BLM 2008A, Appendices-30 and Smith et al. 2006) 
 
Carbon Release in Slash Burning 

 
“Slash Burning” represents the pool of carbon released by prescribed burning.  There would be no carbon 
pool of slash burning under No Action. 

 
1. The amount of slash burned in landing piles for uniform thinning was calculated as two tonnes of 

biomass per acre, derived by averaging slash burned under similar conditions in recently 
implemented sales.  Total tonnes to be burned were calculated by multiplying the number of acres 
to be treated by two. 

 
2. A consumption rate of 90 percent was assumed for pile burning would be consumed (Prichard et 

al. 2005).  Tonnes consumed were derived by multiplying the tonnes per acre by 0.90. 
 

3. Tonnes consumed were converted to tonnes of carbon released using a conversion factor of 0.50 
tonnes of biomass/tonne of carbon.  An average of 0.9 tonnes of carbon would be released per acre 
of thinning unit scheduled for piling and burning. 
 

4. The release of carbon from pile burning in areas treated by regeneration harvest was calculated the 
same as areas treated by thinning except that 4.0 tonnes per acre was used as a constant.  Total 
carbon released per acre of regeneration treatment was 1.8 tonnes. 

 
5. The amount of slash burned by broadcast burning was calculated by averaging the estimate 

amount slash loading and consumption by using the Photo Series Post-harvest (Maxwell and Ward 
1976).  The average used was 15.2 tonnes of slash.  These averages were multiplied by the 
treatment acres proposed for broadcast burning to calculate the total amount of carbon released 
from broadcast burning 
 

6. The total amount of carbon released from prescribe burning was calculated by adding up the total 
amount of carbon released from pile burning in regeneration treatment areas, pile burning in 
thinning treatment areas, and broadcast burning of regeneration treatment areas proposed for 
broadcast burning.   
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Carbon Storage in Logging Slash 
 
“Logging Slash” is the portion of the carbon pool held in leaves and needles, twigs and branches, limbs, 
stumps, and roots of harvested trees that would remain on site post-harvest, not consumed by prescribed 
burning.  There would be no “logging slash” carbon pool under No Action. 

 
1. Tonnes of logging slash remaining on-site was calculated by subtracting tonnes of carbon 

immediately released from wood products (derived in Step 7 of “Wood Products”), stored in wood 
products at harvest time (derived in Step 7 of “Wood Products”), and released from slash burning 
from the total tonnes of carbon in whole trees that would be harvested (derived in Step 2 under 
“Wood Products”). 
 

2. The tonnes of logging slash on-site were then multiplied by the fraction of Douglas-fir slash 
remaining at each time step as shown in Table G-3 (based on Janisch et al. 2005).  This represents 
the amount of carbon stored in “Logging Slash” as it decayed and released carbon over time. 

 
Table G-3.  Decay Rates of Carbon from Douglas-fir Slash* 

Time Interval Fraction of Carbon Remaining in 
Douglas-fir Slash 

Harvest Time (0 years) 1.000 
+10 years 0.852 
+20 years 0.726 
+50 years 0.449 

* based on Janisch et al. 2005. 
 
Carbon Release in Fossil Fuels 

 
The carbon pool of “Fossil Fuels” represents the amount of carbon that would be released by consumption 
of gasoline and diesel fuel used by; road construction and renovation, timber felling, timber yarding, and 
log hauling.  There would be no “fossil Fuels” carbon pool under No Action. 

 
1. Fuel consumption associated with harvest operations (i.e. timber felling and yarding) was 

estimated based on production rates and fuel efficiencies from Table G-4, and an 8.5 hour work 
day. 
 

2. This analysis assumed an average log-truck load of 4,500 BF (based on experience of BLM 
Contract Administrators and Cruiser/Appraisers), a fuel efficiency of 6 miles per gallon, and 60-
mile round trip. 
 

3. It was assumed that 588 gallons of diesel would be consumed per mile of road constructed, and 73 
gallons per mile of road renovated (Loeffler et al., 2009) 
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4. It was assumed that for every station (100 ft.) of surfaced road constructed, 57.5 yards of rock 
would be used.  It was also assumed that a truck would hold 10 yards and the average miles per 
load would be 60.  Fuel consumption was assumed to be one gallon for every six miles travelled.  
 

5. Gallons of fuel consumed by harvest operations (derived in Step 1), log hauling (derived in Step 
2), road construction and renovation (derived in Step 3), and road rocking (derived in step 4) were 
summed to provide the total fuel consumption for the project. 
 

6. Total gallons of fuel consumed were converted to tonnes of carbon released using the following 
conversion factors; 1 gallon of gasoline is equal to 19.4 pounds of CO2, 1 gallon of diesel is equal 
to 22.2 pounds of CO2, 1 pound of carbon is equivalent to 3.67 pounds of CO2 (U.S. EPA, 2005).  
The total amount of carbon that would be released by fuel consumption is shown as “Fossil Fuels”. 

 
Table G-4.  Fossil Fuel Consumption during Harvest Operations 

Equipment Production 
Ratea 

Fuel 
Efficiencyb 

 (acres/day) (gallons/hour) 
Chainsaw (gasoline) 0.4 .2 
Motorized Carriage (gasoline) 1 .4 
Cable/Skyline Yarder (diesel) 1 6.1 
Loader (diesel) 1 4.5 
rubber tire skidder (diesel) 2 4.8 
tracked tire skidder (diesel) 2 3.6 
Harvester (diesel) 3 4.7 
Forwarder (diesel) 3 4.3 

a based on experience of BLM Contract Administrators and Cruiser/Appraisers. 
b based on World Forestry Institute (1997). 
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